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Response to February 17, 2015 Request for Information, Management of Nitrate Salt-
Bearing Waste, Los Alamos National Laboratory, EPA ID# NM0890010515 

INTRODUCTION 

This enclosure responds to the February 17, 2015, New Mexico Environment Department-
Hazardous Waste Bureau (NMED-HWB) request for information letter referenced above. The 
response contains a description of characterization and the identification processes for nitrate 
salt-bearing waste. Information and documentation deemed responsive to the request that has 
been previously submitted to the NMED-HWB is also referenced. All information contained 
within this submittal is accurate to the best of the United States Department of Energy (DOE) 
and Los Alamos National Security, LLC, (LANS), collectively the Permittees, knowledge as of 
March 9, 2015. Ongoing internal reviews of waste management activities may produce new 
information that would be provided to the NMED-HWB by the Permittees.  
 
The NMED-HWB requests are included verbatim in italics to help with review and the responses 
from the Permittees follow each NMED-HWB request. There are nine attachments to this 
document. They are generally described as follows: 

 Attachment A is a DVD that includes source documents from the Central 
Characterization Project (CCP) acceptable knowledge (AK) document (CCP-AK-LANL-
006) that provide background information on the characterization activities. 

 Attachment B consists of the Nonconformance Report (NCR), NCR-LANL-0509-09, 
issued by the CCP in 2009. 

 Attachment C is a document that provides additional information on process locations 
and time frames for nitrate salt-bearing waste streams. 

 Attachment D includes documents that provide the available waste characterization and 
processing documentation for the remaining 35 nitrate salt-bearing waste containers. 

 Attachment E is a printable version of the initial database query conducted to identify 
nitrate salt-bearing waste containers. 

 Attachment F is an email and the associated attachments from LANS personnel to CCP 
personnel communicating the final list of nitrate salt-bearing waste containers. 

 Attachment G includes communications concerning the assessment of 88 waste 
containers (LA-CIN01) in 2014 regarding their initial designation as nitrate salt-bearing 
waste containers. 

 Attachment H includes communications from CCP personnel to correct the waste stream 
designation for three containers in the original inventory of Los Alamos National 
Laboratory (LANL) nitrate salt-bearing waste containers. 

 Attachment I consists of a table that presents a revised inventory of LANL nitrate salt-
bearing waste containers. 

 
REQUESTS AND RESPONSES 
 

1. Provide all internal reviews of waste management practices regarding nitrate salt-
bearing waste streams from 2006 to present e.g. waste characterization, waste labeling, 
waste sorting, waste neutralization, the absorption of liquids in the waste, and waste 
repackaging. 
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Response: The information below describes the internal reviews conducted to date by the 
Permittees that have included nitrate salt-bearing waste streams. To fully respond to this request, 
the Permittees have summarized the information and documentation that has already been 
provided to the NMED-HWB. For completeness, information that has been presented in previous 
submissions is reproduced/summarized in this response with links to the information. It should 
be noted that data available at the time of the evaluation regarding nitrate salt-bearing waste was 
used to generate the Summary of Evaluation and Identification of LANL Nitrate Salt Containers 
(Evaluation Summary) that was provided as Attachment 3 of Enclosure 3 on September 19, 2014 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261850). Additional 
documentation provided as attachments to this document elaborates on the conclusions stated in 
the Evaluation Summary as requested in NMED-HWB Request #2. 

LANL transuranic (TRU) waste characterization activities that included the uncemented (also 
called unconsolidated) nitrate salt-bearing wastes were originally related to the Transuranic 
Waste Inspectable Storage Project (TWISP), which involved the retrieval of waste containers 
under the Settlement Agreement for Compliance Orders NMHWA 93-01, 93-02, 93-03, and 93-
04 approved by the NMED-HWB on December 10, 1993. The Permittees compiled extensive 
waste characterization information for the waste analysis plan prepared for the TWISP permit 
modification in 1994 as well as the permit applications submitted for the LANL Permit renewal 
(1999-2003). Documentation of the identification and classification process for TRU waste and 
generation of the TRU waste database is included in a January 1994 response to a Notice of 
Deficiency issued by the NMED-HWB on December 20, 1993 (Administrative Record #11316). 
The TWISP project occurred concurrently with two major initiatives to recharacterize the LANL 
mixed transuranic (MTRU) waste inventory for purposes of eventual Waste Isolation Pilot Plant 
(WIPP) disposal. These were the LANL TRU Waste Characterization Project (TWCP) in the late 
1990s, and its successor, CCP, in the early 2000s. The results of the TWCP characterization 
effort were compiled in the Los Alamos National Laboratory Transuranic Waste 
Characterization Sampling Plan (TWCP-PLAN-0.2.7-001,R.0). This plan, transmitted to the 
NMED-HWB on August 13, 2014 (Enclosure 4; 
http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260195), details the waste 
characterization process for the “TA-55-34” and “TA-55-38” waste streams that cover the nitrate 
salt waste parent containers (267 parent containers) outlined in the Evaluation Summary. These 
waste streams are referenced in a table that included a complete list of all 707 nitrate salt-bearing 
waste containers with relevant waste stream and location information that was submitted to the 
NMED-HWB on July 9, 2014 and corrected on July 17, 2014 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-259138).   

Characterization efforts between the Permittees and CCP from 2004-2014 are summarized in the 
CCP-AK-LANL-006: Central Characterization Program Acceptable Knowledge Summary 
Report for Los Alamos National Laboratory TA-55 Mixed Transuranic Waste; Waste Streams: 
LA-MHD01.001, LA-CIN01.001, LA-MIN02-V.001, LA-MIN04-S.001 (Enclosure 5; 
http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260195). Revisions to the AK 
document from 2004-2014 are described within the document. Specific source documents 
referenced in the CCP-AK-LANL-006 are provided on the DVD in Attachment A to this 
submittal. The source documents provided in Attachment A describe the “internal reviews of 
waste management practices” that were conducted for waste characterization, waste labeling, 
waste sorting, waste neutralization, absorption of liquids in waste, and/or waste repackaging 
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activities. Other source documents referenced within CCP-AK-LANL-006 will be provided at 
the request of the NMED-HWB. 

In June 2009, CCP issued an NCR (NCR-LANL-0509-09, provided in Attachment B) that placed 
a processing hold on approximately 48 nitrate salt-bearing waste drums. The NCR identified new 
information from the generator (the Permittees) suggesting that these drums were potentially 
uncemented evaporator salts and would require re-assignment to a separate waste stream. As a 
result, LANL convened a team from September 2011 to February 2012 to reevaluate the nitrate 
salts waste characterization information compiled to date. The team reviewed the information in 
the LANL waste databases and reviewed copies of the original data packages (as available) for 
the containers. Interviews were conducted with subject matter experts (SMEs) and technical 
personnel involved with the original waste generation as well as, SMEs with expertise regarding 
the chemical and physical properties of uncemented nitrate salts. Documentation of these 
characterization activities is outlined in a February 2012 internal memorandum that was 
submitted to the NMED-HWB on November 12, 2014 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ESHID-600028). 

From January 2012 to May 2012, the Permittees also focused on an effort to identify the 
Technical Area (TA) 55 TRU waste containers determined to be consistent with the 
characterization outlined in NCR-LANL-0509-09 because the nitrate salts were not originally 
identified as a discrete waste stream in historical LANL TRU waste databases. The Permittees, 
through careful evaluation, verified which drums in the LANL legacy TRU waste population 
were, in fact, uncemented nitrate salts that originated from evaporator bottoms. The Evaluation 
Summary document includes a description of that effort. It is discussed further in the Permittees’ 
response to NMED-HWB Request #2. Attachment C includes the document, Review of Nitrate 
Wastes Associated with Plutonium Purification and Recovery Operations at Los Alamos 
National Laboratory, which provides summary descriptions of LANL plutonium nitrate 
operations over time, as well as process changes, methods of waste generation, and modes of 
storage and disposition.  

In July 2012, Solution Package Definitions Report-72, Salt Waste, Rev. 1 was issued 
(Attachment 1 of Enclosure 1; http://permalink.lanl.gov/object/tr?what=info:lanl-
repo/eprr/ERID-262519). The waste disposition path for the nitrate salt-bearing wastes and the 
identified population of legacy waste containers at TA-54 that were potentially uncemented 
nitrate salts as of May 14, 2012 were included in the solution package. The solution package also 
documents Environmental Protection Agency (EPA) Hazardous Waste Numbers determined to 
be applicable to the population. In the package it is stated that each container would be verified 
individually by CCP during container certification prior to shipment to WIPP and would be re-
assigned to another appropriate AK waste stream if found not to be uncemented nitrate salts. As 
stated in the solution package, the nitrate salts waste containers would be relabeled with the 
applicable EPA Hazardous Waste Numbers (if acceptable under the WIPP permit) when re-
packaging the remediated waste at the TA-50 Waste Characterization, Reduction and 
Repackaging Facility (WCRRF) for subsequent shipment to the WIPP. 

Remediation activities on parent nitrate salt-bearing containers were conducted on October 20, 
2011 and from January 2012 to April 2014. Documentation for each of the remediated nitrate 
salt-bearing waste containers was provided to the NMED-HWB in 22 separate submittals. The 
submittals included safety evaluations for each parent waste container documenting potential 
hazards during the remediation process, the original generator information on the contents of the 
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waste container, and documentation of Real-Time Radiography (RTR), flammable gas analysis, 
and nondestructive assay performed on each parent container. Available generator information 
for the 29 unremediated nitrate salt waste containers still located at LANL and the 6 containers 
that did not require remediation prior to shipment off-site is located in Attachment D of this 
document. Additionally, RTR videos for 705 of the 707 nitrate salt-bearing waste containers 
were submitted to the NMED-HWB. Forms that document the RTR activity for the remaining 
two containers were provided because video was not available. The documentation can be found 
at: 

Date 
Submitted 

Title Location 

8/7/2014 Package 1 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260170 

8/14/2014 Package 2 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260198 

8/18/2014 Package 3 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260209 

8/18/2014 Package 4 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260208 

8/21/2014 Package 5 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260229 

8/27/2014 Package 6 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260882 

8/27/2014 Package 7 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260883 

8/28/2014 Package 8 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260893 

9/9/2014 Package 9 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260937 

9/9/2014 Package 10 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260938 

9/4/2014 Package 11 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260904 

9/22/2014 Package 12 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262502 

9/11/2014 Package 13 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260956 

10/1/2014 Package 14 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261909 

9/23/2014 Package 15 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262503 

10/1/2014 Package 16 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261910 

10/16/2014 Package 17 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262509 

10/8/2014 Package 18 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262504 

10/27/2014 Package 19 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262886 

10/23/2014 Package 20 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262529 

10/28/2014 Package 21 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-262887 

11/3/2014 Package 22 http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ENV-DO-14-
0326 

9/30/2014 RTR 
videos 

http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261912-
Att4  

9/30/2014 RTR 
Document-
ation forms 

Attachment 5 of Enclosure 1; 
http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261912  
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Date 
Submitted 

Title Location 

Generator documentation 
for 35 unremediated 
containers that were 
shipped off-site without 
remediation or still 
located at LANL 

Attachment D of this document 

 

Subsequent waste characterization evaluations have led the Permittees to conservatively relabel 
nitrate salt-bearing waste containers with applicable EPA Hazardous Waste Numbers. The first 
of which, NMED-HWB was notified of during a phone call on June 3, 2014 when the Permittees 
apprised the NMED-HWB of recharacterization activities associated with the unremediated 
nitrate salt-bearing waste containers. In accordance with the May 19, 2014 Administrative Order 
from the New Mexico Environment Department, daily technical phone calls between the 
Permittees and NMED-HWB began on June 4, 2014. On June 5, 2014, the unremediated nitrate 
salt-bearing waste containers located at TA-54 that contained liquids were conservatively labeled 
with the EPA Hazardous Waste Number for corrosivity (D002). This relabeling was documented 
in the written submission for that day’s technical phone call 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-524866).  

Further reevaluation resulted in the Permittees conservatively applying the EPA Hazardous 
Waste Number for the characteristic of ignitability (D001) to the 57 remediated nitrate salt-
bearing waste containers and the 29 unremediated nitrate salt-bearing waste containers stored at 
LANL. Labels with the EPA Hazardous Waste Number D001 were placed on all 86 nitrate salt-
bearing waste containers stored at LANL on July 25, 2014 and notified NMED-HWB of this 
decision on July 30, 2014 (http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-
259155). Details of these specific recharacterization decisions and analytical results were 
provided in the September 5, 2014 and September 30, 2014 responses to NMED-HWB 
information requests (http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-260905 
and http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261912). Additional 
analytical data obtained was included on September 19, 2014 as Attachment 1 of the LANL 
Nitrate Salt-Bearing Waste Container Isolation Plan, Revision 2 (Attachment 1 of Enclosure 3; 
http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-261850). The Permittees also 
notified the NMED-HWB of ongoing reevaluation efforts that included factual review, scientific 
analysis, and testing. 

Additionally, the Permittees made notifications to the NMED-HWB and off-site facilities [Waste 
Control Specialists (WCS), in Andrews, Texas and the WIPP] regarding manifest and waste 
characterization discrepancies that resulted from the application of the additional EPA 
Hazardous Waste Number D001. Correspondence associated with these notifications was 
included as Attachment 2 of the LANL Nitrate Salt-Bearing Waste Container Isolation Plan, 
Revision 2 (Attachment 2 of Enclosure 3; http://permalink.lanl.gov/object/tr?what=info:lanl-
repo/eprr/ERID-261850).  
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2. Provide all documentation the Permittees reviewed to reach the conclusions in the 
Evaluation. 

Response:  The “Evaluation Methods” section of the Evaluation Summary document outlines 
the process initially followed by the Permittees to identify the 267 parent nitrate salt-bearing 
waste containers listed in the document. The process of evaluation began with a database query 
for specified generator waste stream identification designations. Several populations of waste 
containers were eliminated from that initial query because the waste generating processes 
involved could not have generated a nitrate salt waste. This evaluation process is described in the 
Evaluation Summary document, and the results of the database query are included as Attachment 
E. When the evaluation of waste generating processes was complete, the available waste 
characterization documentation was reviewed as described in the Evaluation Summary 
document.  

All waste characterization and remediation documentation for the 267 parent containers was 
previously provided as referenced in the Permittees’ response to NMED-HWB Request #1, or is 
included in Attachment D to this document. Other generator documentation, such as Radioactive 
Solid Waste Disposal Records for the waste containers that were screened out as part of the 
evaluation process because they were determined to be a waste matrix other than uncemented 
nitrate salts will be submitted upon request by the NMED-HWB.  

Additional information on the processes that have historically generated nitrate wastes is located 
in Attachment C, Review of Nitrate Wastes Associated with Plutonium Purification and Recovery 
Operations at Los Alamos, to this submittal. Attachment A, Applicable Source Documentation 
from CCP-AK-LANL-006, provides other supporting documentation for waste characterization 
that was reviewed by the Permittees and CCP in order to develop the CCP-AK-LANL-006 
document. 

 

3. Provide all documentation that was generated as a result of the Evaluation (e.g., internal 
memoranda; communication between the Permittees and external organizations, such as 
the Central Characterization Project (“CCP”), the Waste Isolation Pilot Plan (“WIPP”), 
and the LANL Carlsbad Office Difficult Waste Team (“DWT”). 

Response: Documentation generated as a result of the Evaluation Summary document, including 
communications between the Permittees and external organizations have been provided or 
referenced in the Permittees’ response to the NMED-HWB Request #1 above. Additional 
communication between LANS personnel and CCP personnel that documents the identification 
of 707 nitrate salt-bearing waste containers is included as Attachment F.  

 

4. Provide all documentation that has been generated as a result of subsequent reviews or 
evaluations regarding the total number of nitrate salt-bearing waste containers (e.g., 
internal memoranda; communication between the Permittees and external organizations, 
such as CCP, WIPP and DWT). 

Response: Recent reviews and discussions between CCP and the Permittees regarding the total 
number of nitrate salt-bearing waste containers, have led to an agreement to revise the official 
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inventory of 707 nitrate salt-bearing waste containers and to resolve any resulting manifest and 
waste characterization discrepancies. 

Of the 267 identified parent nitrate salt waste containers, 232 waste containers were remediated 
into 672 daughter drums and 35 containers remained as parent containers for a total of 707 
containers. The official inventory of 707 suspect nitrate salt-bearing waste containers was most 
recently submitted to the NMED-HWB on July 17, 2014 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-259138). Of the 707 suspect 
waste containers, 88 LA-MHD01 waste containers were certified/identified as waste stream LA-
MHD01 (this designation includes waste containers having greater than 51% debris as a waste 
matrix). Because these containers were known to contain mostly debris waste, CCP reviewed 
RTR videos (Attachment 4 of Enclosure 1; http://permalink.lanl.gov/object/tr?what=info:lanl-
repo/eprr/ERID-261912-Att4) for all 88 LA-MHD01 containers to determine if these containers 
included any nitrate salt-bearing waste. It was confirmed through this review that the contents of 
9 of the 88 waste containers are debris only and do not include any nitrate salt waste. Therefore, 
the Permittees propose these 9 containers be removed from the population of 707 suspect nitrate 
salt-bearing waste containers.  

Of the 698 remaining waste containers, 88 LA-CIN01 (this is a designation for cemented waste) 
suspect waste containers were reevaluated to determine if the waste matrix within each of the 
containers was in fact cemented. Attachment G, LA‐CIN01.001 Waste Stream Delineation, of 
this document contains characterization documentation associated with the review, and supports 
the removal of the 88 LA-CIN01 containers from the suspected nitrate salt-bearing waste 
container list. After the generation of the information in Attachment G and further review of the 
RTR videos, CCP confirmed cementation for these 88 containers and recommended that these 
containers not carry the EPA Hazardous Waste Number for ignitability (D001).  The Permittees 
concurred with this evaluation, and are proposing that these 88 containers also be removed from 
the official 707 nitrate salt-bearing waste containers.  

During recent reviews and discussions between CCP and the Permittees concerning the inventory 
transmitted to the NMED-HWB on July 17, 2014, 
(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ERID-259138), three containers on 
the original inventory were identified as belonging to waste stream LA-MIN04-S.001, when they 
should have been identified as LA-MIN02-S.001. The waste stream designation for these three 
containers was changed accordingly and confirmation of this change is documented in 
Attachment H of this submittal. Attachment I of this submittal includes the corrected 
designation. 

Internal reviews of waste characterization and waste processing continue to be conducted by the 
Permittees for nitrate salt-bearing waste containers and other waste managed at LANL. During 
these reviews, in late February 2015, the Permittees identified an additional 4 suspect parent 
nitrate salt waste containers. Further evaluation of these waste containers revealed that one waste 
container contained cemented waste and was not an uncemented nitrate salt waste container. The 
remaining 3 parent containers are considered by the Permittees to be suspect nitrate salt waste 
containers. The 3 containers were processed at WCRRF and produced a total of 10 daughter 
containers that are located at WCS, the WIPP, and at LANL. Waste characterization and 
remediation documentation for these containers will be submitted to the NMED-HWB in the 
Permittees’ response to the February 24, 2015 letter from the NMED-HWB on March 17, 2015.  
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This recommended removal of 97 containers (9 LA-MHD01 and 88 LA-CIN01) reduces the total 
population of nitrate salt-bearing waste containers outlined in the Evaluation Summary document 
from 707 to 610 containers. The addition of 10 suspect nitrate salt-bearing daughter waste 
containers identified in February 2015 brings the total of nitrate salt-bearing waste containers to 
620 containers. A table outlining the changes to be made to the inventory of 707 waste 
containers is included as Attachment I of this document.  
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Attachment A 

Applicable Source Documentation from CCP-AK-LANL-006 

(On DVD) 

  



Attachment A 
Applicable Source Documentation from CCP-AK-LANL-006 

 

CCP #  Title/ Author  Document 
No. 

Date  LA‐UR 

D007  Process Acceptable Knowledge Report for Chloride Operations at 
TA‐55 (multiple copies with markup comments), Los Alamos 
National Laboratory Transuranic Waste Characterization/ 
Certification Project (TWCP) 
 

  June 21, 
2000 

LA‐UR‐004001 

D023  Acceptable Knowledge Summary Report for Waste Streams TA‐
55‐19 and TA‐55‐20, TWCP (multiple copies with markup 
comments) 

TWCP‐AK‐
2.1‐
008,R.2/IC2

July 26, 
2001 

LA‐UR‐01‐2486 

D025  Project 2010 Acceptable Knowledge Report for Debris Waste 
Streams Containing Pu‐239, TWCP 

TWCP‐AK‐
2.1‐015, 
R.3 

April 10, 
2003 

LA‐UR‐03‐2640 

D028  Process Acceptable Knowledge Report for Pyrochemical Processes 
at TA‐55, TWCP 

TWCP‐AK‐
2.1‐006, 
R.2 

May 18, 
2001 

LA‐UR‐01‐2558 

D029  Process Acceptable Knowledge Report for Metal Operations 
Processes at TA‐55, TWCP 

TWCP‐AK‐
2.1‐003 

May 17, 
2001 

LA‐UR‐01‐2556 

D030_D079  Process Acceptable Knowledge Report for Special Processing at 
TA‐55, TWCP 

TWCP‐AK‐
2.1‐007, 
R.2 

May 18, 
2001 

LA‐UR‐01‐2560 

D032_D077  Process Acceptable Knowledge Report for Miscellaneous 
Operations at TA‐55, TWCP 

TWCP‐AK‐
2.1‐004,R.2 

May 17, 
2001 

LA‐UR‐01‐2559 

D036  Process Acceptable Knowledge Report for Nitrate Operations at 
TA‐55, TWCP (multiple copies with markup comments) 

TWCP‐AK‐
2.1‐005,R.2 

May 17, 
2001 

LA‐UR‐01‐2555 

D048  Wastes From Plutonium Conversion and Scrap Recovery 
Operations, D.C. Christensen et al. 

LA‐11069‐
MS 

March 
1988 

LA‐UR‐004835 

D076  Acceptable Knowledge Summary Report for Waste Streams TA‐
55‐43, TA‐55‐44, TA‐55‐45, TA‐55‐46, TA‐55‐47, TWCP 

TWCP‐AK‐
2.1‐
011,R.0/IC1

November 
5, 2001 

LA‐UR‐01‐4964 

D080  Process Acceptable Knowledge Report for Plutonium‐238  TWCP‐AK‐ August 7,  LA‐UR‐01‐4200 



CCP #  Title/ Author  Document 
No. 

Date  LA‐UR 

Operations at TA‐55, TWCP  2.1‐009,R0  2001 

DR036_SD  Acceptable Knowledge Source Document Discrepancy Resolution, 
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DRAFT PROCESS ACCEPTABLE KNOWLEDGE REPORT 
CHLORIDE OPERATIONS AT TA-55 

INTRODUCTION 

Page 1 of7 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is shipped to the 
Waste Isolation Pilot Plan (WIPP). The US. Environmental Protection Agency (EPA) allows use of 
acceptable knowledge (AK) for waste characterization. EPA uses the term AK in its guidance document, 
Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous Waste. Attachment B, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant 
(EPA No. NM4890139088) (WlPP WAP) defines AK and provides guidelines on how AK should be 
obtained and documented. 

1.0 METHODOLOGY OF AK INFORMATION SEARCH 

The AK search for the information related to waste streams resulting from chloride operations covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan 
(Cl-l!TWCP-PLAN-0.2.7-001,R.2) (Sampling Plan) that includes information regarding all waste 
streams 

• Review of documents related to the waste generation and waste management activities at TA-55 as 
listed on the Acceptable Knowledge Roadmap (Attachment 3) (safety analysis reports [SARs], safe 
operating procedures [SOPs], reports, memos, etc.) (Cl-6 through Cl-22 [all in TWCP-3547]) 

• Interviews with personnel involved with waste generation and waste management at TA-55 as listed 
on the Acceptable Knowledge Roadmap (Cl-23 through Cl-27 [all in TWCP-3547]) 

• Analysis of processes generating waste, including in-process sampling and testing. 

The Transuranic Waste Characterization/Certification Project (TWCP) Records Management/Document 
Control (RMDC) Center contains copies of the documents referenced in this report. 

2.0 DESCRIPTION OF CHLORIDE OPERATIONS PROCESSES 

The following sections describe chloride operations processes, and identify the resulting wastes as well as 
outputs that are sent to other operations, such as nitrate operations, for further processing. 

2.1 Facility and Mission 

The Technical Area (TA)-55 Plutonium Reprocessing facility processes plutonium from residues 
generated through the defense complex into pure plutonium feedstock. The waste streams generated at the 
TA-55 Plutonium Reprocessing facility as waste from chloride process operations to reprocess/recover 
plutonium are entirely defense related (Cl-3!TWCP-614). These waste streams were generated at building 
PF-4 of the TA-55 plutonium facility. A map of the TA-55 facility is attached to this report (Attachment 
4). 

2.2 Waste Physical Form and Content Description 

Wastes generated during chloride operations, pfunarily debris wastes and wastes entered into the cement 
fixation process, are covered by this Draft Process Acceptable Knowledge Report for Chloride Operations 
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at TA-55_ They are identified by having the process status codes for chloride operations: CLRD, CL, CX, 
CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, and PB; CC applies to both chloride and nitrate 
operations. General debris waste categories include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools) 
• Glass debris 
• Steel packaging materials 

These debris items are contaminated with small amounts of material from chloride operations. 

2.3 Waste Volume and Time Period of Generation 

This report covers waste streams generated from 1982, when the chloride line was first developed, to the 
present. Wastes generated in the chloride operations have process/status (P/S) codes CLRD, CL, CX, CS, 
CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, and PB; CC applies to both chloride operations and 
nitrate operations. Wastes from the chloride operations have different associated Resource Conservation 
and Recovery Act (RCRA) codes depending on the time period they were generated. The P/S codes, their 
time period of generation, and corresponding RCRA codes are shown graphically in Attachment 2, Time 
Lines-Chloride Operations. 

Waste volumes for· each P/S code have not been tracked_ Instead, waste items are segregated into similar 
material types and packaged in waste containers. Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. 

2.4 Waste Stream Generation Process 

The following sections describe the generation of waste streams as well as outputs to the nitrate operation. 

2.4.1 Overview 

Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are processed to recover as 
much plutonium as is practical (Cl-2fTWCP-352). TA-55 has extensive capabilities for the extraction and 
recovery of plutonium from residues and scraps generated from operations at various Los Alamos 
National Laboratory (LANL) facilities and other US_ Department of Energy (DOE) sites. These recovery 
operations, as well as associated maintenance operations, and TA-55 plutonium research are the sources 
ofTRU waste generated at TA-55_ 

2.4.2 Process Descriptions 

Detailed information about the TA-55 plutonium recovery processes can be found in Waste from 
Plutonium Conversion and Scrap Recovery Operations (Cl-2fTWCP-352). In general, TA-55 plutonium 
recovery processes can be divided into three major process lines: 

• Aqueous chloride-based processes 
• Aqueous nitrate-based processes 
• Pyrochemical operations 
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This report concerns only the first of these, the aqueous chloride-based process line. 

The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations (see below), and residues 
from other DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap 
and residues and produce a purified plutonium oxide for conversion to metal. 

As mentioned above, analytical laboratory operations are one feed into the chloride operations. Samples 
from the various stages of the production of plutonium are sent for chemical (e.g., radiochemical) 
analyses. After analysis, excess samples that are either an intermediate or direct product having 
considerable value, and sample residues rich in plutonium, are returned to TA-55 as feedstock for the 
production of plutonium metals and oxides. The solvents used in some of the analytical analyses do not 
carry over an RCRA F listing designation because the sample residues are not a solid waste and are 
considered feedstock. 

Chloride operations can be broken down into the following process steps: 

• Pretreatment 
• Dissolution 
• Purification 
• Hydroxide Precipitation 

Each of these process steps is described below. A complete listing of P/S codes, their descriptions, and 
their inputs and outputs is found in Attachment 5, along with a list of feed materials into the chloride 
process. A simplified schematic diagram of chloride operations is found in Attachment 6. 

2.4.2.1 Pretreatment (P/S codes CR, PB, PUB) 

Pretreatment includes primarily physical processes used to prepare scrap and residues for dissolution. 
Pretreatment may include sorting, crushing, and/or pulverizing (P/S code CR; see Process Acceptable 
Knowledge Report for Nitrate Operations at TA-55 [fWCP-3940]). As materials are received from 
various areas in TA-55, they are sorted and sent to various other pretreatment processes or directly to 
dissolution, depending on the physical nature of the scrap or residue, and the amount and type of 
plutonium associated with the material. 

A separate pretreatment procedure is the decladding of plutonium-beryllium sources (P/S codes PB, PUB; 
Cl-14/TWCP-3547, Cl-20/TWCP-3547, Cl-21/TWCP-3547). The metal is removed from the sources, and 
is placed into containers with metal from all other PF-4 operations (the metals waste stream; not a 
chloride operations waste). The Pu-Be sources, after the cladding has been removed, are entered into the 
chloride line for plutonium recovery along with other materials. The P/S code for the decladding and 
processing of the Pu-Be sources in the chloride line was PB prior to 1988, and PUB from 1988 to the 
present. 

2.4.2.2 Dissolution (P/S codes CLRD, CX, CXL, CL, LD, CLS) 

In general, the dissolution step can be described as the use of hydrochloric acid to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, including solutions from the analytical 
chemistry laboratory known at different times as CHM-1, CLS-1, CST-1, and NMT-1. The scrap and 
residues may include lead, cadmium, mercury, and chromium from feed materials (see Attachment 5), as 
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well as from the stainless steel and shielding used in the chloride operations equipment (Cl-271TWCP-
3547). 

The chloride line was developed in 1982, and operated under PIS code CLRD until 1984; as PIS code CX 
(along with other more feed-specific codes described below) until 1994; and as P/S code CXL from 1994 
to the present. 

NOTE: After dissolution, if a plutonium-containing solution contained too much iron for the solvent 
extraction process, it went to + 3 ion exchange (not to be confused with the +4 ion exchange as a part of 
purification) as an intermediate step prior to entering the purification phases of chloride operations. 

Some PIS codes were used for dissolution of specific feed materials. CL, used from 1985 to 1990, applied 
to crucible leaching in HCl. LD, used from 1988 to 1992, applied to the dissolution step for most 
materials but specifically excluded solutions from the analytical laboratory (CLS-1, etc.). PIS codes MB 
and MS, 1985-1990, were used for molten saltslpyrochemical salts dissolution only. CLS was used when 
solutions from the analytical laboratory were the only feed material. 

Waste solids from HCl dissolution generally went to cement fixation, but on occasions to debris waste 
(Cl-26/TWCP-3547). Since analyses have not been performed on these wastes, all are required to carry 
the RCRA codes for cadmium (D006), chromium (D007), lead (D008), and mercury (D009), due to the 
presence of these metals in the feedstock and equipment. 

2.4.2.3 Purification (P/S codes CX, CS, CSE, SE, CL, CLS, MB, MS, PRR, PB, and PUB) 

The purification steps in the chloride line may include solvent extraction, ion exchange, and oxalate 
precipitation, depending on the chemical nature of the solutions to be purified. 

Solvent extraction (PIS codes CSE and SE) has been used in the chloride line since 1985 (Cl-26/TWCP-
3547, Cl-27/TWCP-3547). The RCRA-regulated solvent, tetrachloroethylene (F002), was used in the 
solvent extraction process until 1992. Debris waste from the solvent extraction process up until 1992 
therefore carries the EPA code F002, as do liquid wastes absorbed in vermiculite. However, pieces left 
after filtration in the hydrochloric acid dissolution step are removed from the line prior to solvent 
extraction, so do not carry the F002 designation (see Attachment 6, Simplified Schematic of the Chloride 
Line). 

Silver nitrate titration was used to determine chloride concentration (also resulting in formation of 
potassium chromate) in both the solvent extraction and ion exchange processes up until 1992, so the 
RCRA codes DO 11 and D006 are applied to all wastes during this time period. 

The chloride line was halted from 1992 until 1994. When it resumed operation, non-RCRA-regulated 
solvents replaced the TCE used in solvent extraction, and silver nitrate titration was no longer performed. 
PIS code CXL was initiated to denote the newly operational chloride line_ 

During the operation of the chloride line, some leaching of chromium from the stainless steel equipment, 
and lead and cadmium from shielding, always occurs, and mercury (from feed materials) is present as 
well (Cl-27/TWCP-3547). These metals concentrate in the cement-fixated waste from chloride 
operations, and when analyses have been run on these wastes, they were over RCRA limits 
(Cl-27/TWCP-3547). Since analyses for these metals have not been performed on debris waste, they are 
also required to carry the above RCRA codes. 
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Ion exchange columns ( + 3 and +4) are used to collect plutonium and separate out impurities such as 
americium and uranium (PIS codes CX, CXL, and PRR)_ When discarded, the resins carry the EPA codes 
D006-D009 for the cadmium, chromium, lead, mercury, and prior to 1994, DOll for silver. 

The enriched plutonium solutions from solvent extraction or ion exchange are treated with oxalic acid 
(oxalate precipitation) (PIS codes CS, CSE, CX, CXL, PB, PUB, and SE), and the resulting plutonium 
precipitate goes to be calcined (PIS code CC) and eventually to the vault. The liquid solution goes to 
hydroxide precipitation. 

2.4.2.4 Hydroxide Precipitation (P/S codes CLS, CW, PRR) 

In this step, the solutions from purification steps are precipitated with potassium, magnesium, or sodium 
hydroxide. The resulting enriched cakes (greater than economic discard level) go to nitrate operations for 
further processing (see Time Lines in Attachment 2 for PIS codes and corresponding RCRA codes)_ The 
hydroxide cake (lower than economic discard level) fines were cemented until 1995, with large chunks of 
hydroxide filtrate cakes (lower than economic discard level) placed into containers for disposal. Based on 
a revision to the Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOEIWIPP-069) (WIPP 
WAC) in 1995, all cake material lower than a revised economic discard level is containerized for disposal 
as debris waste. Waste caustic liquid meeting the TA-50 waste acceptance criteria (WAC) is disposed 
through the caustic waste line_ PIS code CW was used from 1985 to 1992 for feed materials specifically 
containing analytical laboratory (CLS-1, etc_) solutions as feed material. Occasionally, solutions from 
hydroxide precipitation are returned to HCl dissolution for reprocessing (see Attachment 6); RCRA code 
assignments would then be reflected through other PIS codes. 

2.4.3 Process Flow Diagrams 

A simplified process flow diagram of the TA-55 chloride operations is included as Attachment 6 to this 
report. Individual process accountability flow diagrams (PAFDs) for the chloride PIS codes are included 
in the procedures referenced in the AK Roadmap found in Attachment 3. 

2.5 Material Inputs to the Waste Generation Process 

The material inputs to waste from chloride operations are described below. 

2.5.1 Physical Waste Form Identification 

Since items from several different processes are usually combined into one waste drum, the physical 
waste form of each drum must be determined independently. The physical description of each waste item 
generated is documented on a Waste Origination and Disposition Form (WODF) by the waste generator 
according to controlled procedures. The PIS code for each waste item is also documented on this form. 

For chloride operations, waste consists primarily of debris and cemented waste. 

2.5.2 Radionuclide Content Identification 

The primary plutonium material type inputs for chloride operations at T A-55 are listed in reference 
Cl-4/TWCP-698. The material type provides the major radionuclide components of the waste and yields 
an estimated Am-241 content by calculation. However, some of the plutonium recovery processes 
separate plutonium and americium, so that their ratios may be altered in the outputs from the processes_ 
According to reference CL-5/TWCP-882, waste items from PIS code CXL may be either depleted or 
enriched in americium depending on whether the source of contamination is the process product or the 
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process residues; however, in general, the waste will be enriched in americium (Cl-26/ TWCP-3547). 
Individual waste packages undergo gamma spectroscopy to provide detailed radionuclide characterization 
information. 

2.5.3 Chemical Content Identification 

The chemical content of waste from the chloride processes is in the form of debris waste, cemented waste, 
or occasionally pieces of hydroxide cake, which consist primarily of salts such as potassium chloride, 
sodium chloride, and calcium chloride and are entered into the cement fixation process or debris waste 
(Cl-26/TWCP-3547). In addition, caustic solutions from hydroxide precipitation are discarded through the 
waste line to TA-50. A table listing all P/S codes, their descriptions, and their inputs/outputs is provided 
in Attachment 5. 

3.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste codes is described below. 

3.1 F, K, and P Listings 

As described in Sections 2.3 and 2.4 of this report, the F002 code is assigned only to debris waste and 
waste absorbed in vermiculite from the solvent extraction process, up until 1992. After 1994, no F coded 
waste resulted from chloride operations. No K or P codes are assigned to chloride operations waste. 

3.2 Toxicity 

As outlined in Section 2.3 and 2.4 of this report, all waste from the chloride line from 1982 through 1992 
are assigned the toxicity characteristic codes D006, D007, D008, 0009, and DOl 1 for cadmium, 
chromium, lead, mercury, and silver. After 1992, the code for silver (D011) was removed from the waste 
due to a process change (Cl-23/TWCP-3547). 

3.3 Corrosivity, Reactivity, and Ignitability 

See Section 4.0. 

4.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

See Section 5.0. 

5.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

All waste containers shipped from TA-55 to TA-54 for storage were evaluated for potentially 
incompatible chemicals per 49 Code of Federal Regulations (CFR) Section 177. 848, and were determined 
to be in compliance with this requirement. 

In addition, since 1987, waste generators sign a statement on the WODF stating that the waste contains 
"no free liquids, pyrophorics, explosives, compressed gases, powders, or materials other than the 
indicated matrix." 



LA-UR 004001 - 06/21/00 
Process AK Report: Chloride Operations at TA-55 Page 7 of7 

Also, the Waste Profile Request Forms (used after 1991) include statements that the waste related to 
chloride operations is not ignitable (flash point >200 F), reactive, or corrosive (not applicable for solid 
[physical form] waste)_ 

6.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE LIQUIDS, 
NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS GREATER THAN 
4 LIN VOLUME, NOR> 1 % RADIONUCLIDE PYROPHORICS 

Verification that individual waste drums do not contain compressed gases, free liquids, or sealed 
containers greater than 4 Lin volume must be obtained :from radiography_ For pyrophorics, see Section 
5.0. 

7.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) 

No PCBs were introduced into the chloride operations, as documented in the TA-55 procedures. 

8.0 DETERMINATION OF THE RADIONUCLIDE ISOTOPIC COMPOSITION 

See Section 2.5.2_ 

9.0 PACKAGING 

Waste packaging information will be addressed in a separate report_ The waste packaging report will 
describe packaging configurations, packaging materials, layers of confinement, and types of inner-layer 
closure. The report will summarize waste packaging operations applicable to all processes at TA-55. 
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ACCEPTABLE KNOWLEDGE SUMMARY 

Attachment 1 
Page 1of1 

PIS Codes: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC 
Gointly with nitrate) 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

The TA-55 Plutonium Reprocessing facility processed Pu-239 from residues generated throughout the 
defense complex into pure plutonium feedstock. The waste streams from P/S codes CLRD, CL, CX, CS, 
CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC Gointly with nitrate) were generated at the 
TA-55 Plutonium Reprocessing facility from chloride operations for plutonium recovery and purification. 

Description of the waste stream: 

Waste from chloride operations consists primarily of debris waste, including cellulose-based waste, 
plastic-based waste, rubber, metal debris, glass debris, and steel packaging materials, and waste sent for 
cement fixation. 

Area(s) or building(s) where the waste stream was generated (including operations carried out in 
those areas): 

Chloride operations wastes are generated at the PF-4 wing, Room 420, of the TA-55 plutonium facility. 
Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are processed to recover as 
much plutonium as is practical. TA-55 has extensive capabilities for the extraction and recovery of 
plutonium from residues and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery operations, as well as associated maintenance operations, and TA-55 plutonium 
research are the sources ofTRU waste generated at TA-55. 

Waste stream volume and time period of generation: 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into similar 
material types and packaged in waste containers. Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. The time period of waste 
generation for chloride operations is from 1982 to the present. 

Waste generating processes and material inputs: 

The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations, and residues from other 
DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap and 
residues and produce a purified plutonium oxide for conversion to metal. Processes include pretreatment, 
dissolution, purification, and hydroxide precipitation. 
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CLRD 

CL 

ex, 
cs 

CSE, 
SE 

LD 

CLS, 
cw 

MB, 
MS 

CXL 

PRR 

PUB 

PB 

TIME LINES: CHLORIDE OPERATIONS 

1982 1992 
e·· -··-·· -· ................ ·-· ·-...... 111111 ~ii ........ ·-.·- ··-··-··4" 

D006, D007, D008, D009, DOll 

1985 

• D006, D007, D008, D009, DOll 

1990 

• 
1984 ] 990 1994 ·-------------·----------· D006, DOD?, D008, D009, D011 

1985 1992 1994 . ··-· ·-··-··-· ·-· ·-··-· ·-· ·-··-··-' ·-··---' ·-··-··. D006, DOD?, 
D002, D006, D007, D008, D009, DOll DOOS, D009, 

1988 1990 ... _ .. _ .. _ .. _ ... 
D006, D007, DOOS, D009, DOl l 

1992 

• 
DOll 

1982 1994 1996 •. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. _ .. __ .. _ .. _ .. _ .. _ .. _ .. _ .. ___ e ··•Present 

D006, D007, D008, D009 

1986 1990 •··-··-.. -··- .. -.... 
D006, D007, D008, D009, DOll 

1992 1994 e e ·-.. -... Present D006,D007, 
D008, D009, D006, D007, 

DOH D008, D009 

1993 1996 • • D006,D007, 
D008, D009 

1988 1994 
•~~-~-··-·-~-~~~""lll ...... ----4••Present 

D006, D007, D008, D009, DOll D006, D007, 

1979 1985 D008, D009 

ttoo6, Doo7~nof. 
D009, DOll 

Chloride/Nitrate Process 
1979 1988 
.__~.---- .. -··-··• cc 



LA-UR 004001- 06121100 
Process AK Report: Chloride Operations at TA-55 

Attachment 2 
Page 2of2 

• • 

.. -----· 

·-----------· 

• - - - --· 

TIMELINE EXPLANATION 

The P/S code is established in either the PIS 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5) 

The P/S code is not identified in the procedure, 
but the process description matches the P/S code 
and the description in previous or later revisions of 
the same procedure. 

Extrapolate out two(2) years beyond the last 
procedure to next possible review date . 

Time period based on subject matter expert 
comments. 
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ACCEPTABLE KNOWLEDGE ROADMAP 

PIS Codes: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC Uointly with nitrate) 

Documents are in the TWCP Records Management Center 

Information 
TWCP Record Category 

No. Code* Information Source Summary 

Cl-l!rWCP- b Waste stream delineation Los Alamos National Correlations between waste 
PLAN-02.7-001, Laboratory streams from T A-5 5 with regard to 
R.2 Transuranic Waste time of generation, waste 

Characterization generating processes, and site-
Sampling Plan (TWCP- specific facilities 
PLAN-02. 7-00 l ,R. 2) 

Cl-2!rWCP-352 b Description of plutonium Wastes from Plutonium Document describes the Pu 
recovery processes Conversion and Scrap residues and the various treatment 

Recovery Operations, approaches used in recovering 
LA-11069, March 1988 plutonium from scrap 

Cl-3!f WCP-6 l 9 d All T A-55 waste is defense Memo from Doug All TA-55 waste is defense related 
related Sankey. 

Cl-4!f WCP-698 b Gives Material Type NMTmemo Gives Material Type compositions 
compositions WM/EC96-032 

Cl-5!rWCP-882 d Secondary Radionuclides and Memo from Jim Foxx Lists additional radionuclides and 
(UCNI) Toxic Metals in T A-55 TRU metals potentially in waste, 

Waste subdivided by process status code. 
Covers time period from 1978 to 
the present. 

Cl-6!fWCP-3547 c Developmental Chloride Solvent Procedure 462-REC, all Describes development of chloride 
Extraction Process revisions line processes 

Attachment 3 
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Limitations 

The LANL TRU Waste 
Characterization Sampling Plan 
contains information that was 
extracted from the TRI waste 
database (CST-14 database). As 
explained in Section 3 (for 
retrievably stored waste) and 
Section 5 (for newly generated 
waste), the TA-55 controlled 
database should be used for waste 
stream characterization. 

Document does not give 
information about RCRA 
constituents introduced or present 
in the processes 

None 

Does not give information on how 
material may fractionate in T A-55 
waste processes 

Best information available, but it is 
based on worker recollection 
because other records are not 
available. 

Limited information on wastes 
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Information 
TWCP Record Category 

No. Code* Information 

Cl-7 ffWCP-3547 c Recovery and Purificalion of Pu 
from Direct Oxide Reduction 
(DOR) Salts by Chloride Anion 
Exchange 

Cl-S!fWCP-3547 c Hydroxide Precipitation of 
Chloride Solutions Containing 
Organic Chemicals 

Cl-9!fWCP-3547 c Dissolution and/or Leaching of 
Various Materials in HCl 

Cl-lOffWCP-3547 c Oxalate Precipitation of 
Plutonium from Chloride 
Solutions 

Cl-l lffWCP-3547 c Chloride Solvent Extraction 

Cl-12ffWCP-3547 c Purification and Recovery of 
Plutonium by Chloride Anion 
Exchange 

Cl-13ffWCP-3547 c Hydroxide Precipitation of 
Chloride Waste Streams 

Cl-14ffWCP-3547 c Recovery of Plutonium from 
Plutonium-Beryllium Neutron 
Sources 

Cl-15ffWCP-3547 c Calcination Operation for 
Aqueous Chloride Processes 

Cl-16/TWCP-3547 c Dicesium Hexachloro Plutonate 

Cl-l 7ffWCP-3547 c Head End Processing of Aqueous 
Chloride Plutonium 

Cl-18/TWCP-3547 c Hydroxide Precipitation of the 
Plutonium in Chloride Waste 

Source Summary 

Procedure 463-REC, all Process descriptions 
revision 

Procedure 467-REC, all Process descriptions 
revisions 

Procedure 470-CLO, Process description 
all revisions 

Procedure 471-CLO, Process description 
all revisions 

Procedure 472-CLO Process description 

Procedure 473-CLO, Process description 
all revisions 

Procedure 474-CLO, Process description 
all revisions 

Procedure 476-CLO, Process description 
all revisions 

Procedure 477-CLO, Process description 
all revisions 

Procedure 478-CLO, Process description 
all revisions 

Procedure 479-CLO, Process description 
all revisions 

Procedure 481-REC, all Process description 
revisions 

Attachment 3 
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Limitations 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Detail only in decladding 
operation 

Describes only one portion of 
chloride line 

Additional step ofDCHP 
precipitation used for certain feed 
material only 

Does not describe where silver 
nitrate and potassium chromate are 
disposed of 

Describes only one portion of 
chloride line 
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Information 
TWCPRecord Category 

No. Code"' Information 

Cl-19ffWCP-3547 c Recovery of Plutonium from 
Hydrochloric CLS-1 Solutions 

Cl-20/TWCP-3547 c Decladding of PuBe Neutron 
Sources 

Cl-2 lffWCP-3547 c Purification and Recovery of Pu 
by Chloride Anion Exchange 

Cl-22ffWCP-3547 c Radiochemical Analysis at TA-55 

Cl-23ffWCP-3547 d Answers to questions about 
chloride processes 

Cl-24ffWCP-3547 d Answers to questions about 
chloride processes 

Cl-25ffWCP-3547 d Answers to questions about 
chloride processes 

Cl-26ffWCP-3547 d Answers to questions about 
chloride processes 

Cl-27 ffWCP-3 54 7 d Answers to questions about 
chloride processes 

TWCP-3940 b Process AK Report on Nitrate 
Process Operations at T A-55 

*As defined in TWCP-QP-1.1-021, Section 6.2.4: 

a. Forms intended for use in waste certification 

b. Data from controlled databases and published documents 

c. Unpublished data 

d. Interviews, memos, and letters 

Source 

Procedure 482-REC, all 
revisions 

Procedure 482-CLO, 
all revisions 

Procedure 483-CLO, 
all revisions 

Procedure 029-CST-l, 
R02 

Interview with Jim 
Foxx 8/3 1/99 

Interview with Jim 
Foxx, 9/15/99 

Interview with Jim 
Foxx, 9/23/99 

Interview with Tim 
Hayes, 1/12/00 

Interview with Tim 
Hayes, 6/1/00 

Process Acceptable 
Knowledge for Nitrate 
Operations at TA-55 

Summary 

Process description 

Process description 

Process description 

Process description 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Contains all information located 
on nitrate processes at TA-55 
from 1978 to the present.. 

Attachment 3 
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Limitations 

Does not address RCRA-regulated 
solvents 

Decladding only 

Describes only cine portion of 
chloride line 

Feed material only; does not 
address further processing 

none 

none 

none 

none 

none 

none 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

cc Calcination OY none 

CL Crucible Leach Crucibles Hydrochloric acid 

CLRD Aqueous Chloride R&D See Chloride Feed Hydrochloric acid, other 
Materials list chemicals depending on 

R&D projects 

CLS Accountable CLS Analytical laboratory Magnesium hydroxide, 
Chloride Solutions sample residues potassium hydroxide, 

sodium hydroxide 

cs Chloride Solutions PIS codes CX, various Oxalic acid, 
other feed materials hydroxyl amine 
(see list) hydrochloride, potassium 

fluoride, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride 

Process Outputs 

Product Waste Stream1 

Pu oxide to vault; to none 
PIS code OR 

Pu-enriched 1) Crucible pieces 
solutions to PIS to cement fixation 
codes SE or CX (or on occasion, 
(chloride line) debris waste) 
(hydroxide cake) for 
further processing; 2) Debris waste 
PIS code SP (nitrate 
line); vault 

Pu-enriched Debris waste 
solutions to vault; 
hydroxide cake 

vault; hydroxide Debris waste 
cake 

vault; hydroxide Debris waste 
cake 

EPA 

Codes2 

none 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008 

D006, 
D007, 
D008, 
D009, 
DOll 
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References3 

Cl-26, PAFD 
3185 

Cl-26, PAFD 
10/86 

PAFD 10/90 

Cl-15, Cl-20, 
Cl-27 

Cl-26, PAFD 
11/86 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

CSE Chloride Solvent PIS codes CX, CSE, Hydrochloric acid, oxalic 
Extraction various other feed acid, hydroxylamine 

materials (see list) hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, TCE, TBP 

ex Chloride Anion PIS codes ST, PTP, Hydrochloric acid, oxalic 
Exchange PK, PRR, OR, EXT, acid, hydroxylamine 

SS hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, sodium nitrite 

CXL Experimental Chloride See Chloride Feed Hydrochloric acid, oxalic 
Extraction Line Material list; note no acid, calcium carbonate, 

RCRA-regulated magnesium hydroxide, 
solvents used after potassium hydroxide, 
1992. sodium hydroxide, 

bromocresol purple, 
ferrous chloride, stannous 
chloride, calcium 
fluoride, sodium nitrite, 
cesium chloride, argon 
gas, aluminum chloride 

Process Outputs 

Product Waste Stream1 

vault; hydroxide 1) Debris waste 
cake 

2) Liquids absorbed 
in vermiculite 

3) Pieces left after 
filtration to cement 
fixation 

PIS codes SP or 1) Pieces left after 
HCD (nitrate line) filtration to cement 
(hydroxide cake); fixation 
Pu oxide to vault; 
recycle back or 2) Ion exchange 
continue through resins to cement 
chloride process fixation 

3) Debris waste 

P/S codes SP, CR, 1) Pieces left after 
LR, DS, or NR (all filtration to cement 
nitrate line) fixation (or 
(hydroxide cake); occasionally, debris 
recycle back or waste) 
continue through 
chloride process; 2) Ion exchange 
vault resins to cement 

fixation 

3) Debris waste 

EPA 

Codes2 

F002, 
D006, 
D007, 
D008, 
D009, 
DOil 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008, 
D009 
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Cl-26, Cl-27, 
PAFD 8189 

Cl-10, Cl-12, 
Cl-17, Cl-21, 
Cl-27 

Cl-10, Cl-12, 
Cl-13, Cl-15, 
Cl-16, Cl-19, 
Cl-21 
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PIS Code P/S Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

cw Caustic Wasle PIS codes CLS, CSE, Calcium or sodium or 
other chloride potassium hydroxide 
solutions 

LD Chloride Leach & PIS code SS; also see Hydrochloric acid 
Dissolution Chloride Feed 

Materials list 

MB Nitric Dissolution of Molten sails Hydrochloric acid, nitric 
Molten Salts acid 

MS Molten Salts Purification Molten salts Hydrochloric acid 
Dissolution 

Process Outputs 

Product Waste Stream1 

PIS code HCD Debris waste 
(nitrate line) 
(hydroxide cake) or 
vault 

PIS code CX 1) Pieces left after 
(chloride line); SP filtration to cement 
(nitrate line) fixation (or 
(hydroxide cake); occasionally, debris 
Pu oxide to vault waste) 

2) Debris waste 

PIS codes SE or CS Debris waste 
(chloride line), LR 
or CN or PS (nitrate 
line) (hydroxide 
cake) 

PIS code SE Debris waste 
(chloride line); Pu 
oxide to vault; 
hydroxide cake 

EPA 

Codes2 

D006, 
D007, 
D008, 
D009 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008, 
0009, 
DOil 
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P/S Code P/S Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

PB Pu-Be Source Recovery Pu-Be sources Hydrochloric acid, 
sodium nitrite, DCHP, 
oxalic acid, potassium 
hydroxide, silver nitrate, 
hydroxylamine 
hydrochloride, 
bromocresol purple, 
sodium bicarbonate, 
potassium dichromate, 
hydrofluoric acid, 
calcium carbonate, 
stannous chloride, 
aluminum chloride 

PRR Pyrochemical Residue See Chloride Feed Hydrochloric acid, oxalic 
Recovery Materials list acid, calcium carbonate, 

magnesium hydroxide, 
potassium hydroxide, 
sodium hydroxide, 
bromocresol purple, 
argon gas, aluminum 
chloride 

Process Outputs 

Product Waste Stream1 

P/S codes CXL 1) Metal cladding to 
(recycle back metals waste stream 
through chloride 
line); P/S codes 2) Pieces left after 
HCD, CD (nitrate filtration to cement 
line) (hydroxide fixation 
cake) 

3) Debris waste 

PIS codes ex, CXL 1) Pieces left after 
(chloride line); P/S filtration lo cement 
code SP (nitrate fixation 
line) (hydroxide 
cake), vault 2) Ion exchange 

resins to cement 
fixation 

3) Debris waste 

EPA 

Codes2 

none 

D006, 
D007, 
D008, 
D009, 
DOll 

D006, 
D007, 
D008, 
0009, 
DOll 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

PUB Pu/Be Source Recovery Pu-Be sources Hydrochloric acid, 
sodium nitrite, DCHP, 
oxalic acid, potassium 
hydroxide, silver nitrate, 
hydroxylamine 
hydrochloride, 
bromocresol purple, 
sodium bicarbonate, 
potassium dichromate, 
hydrofluoric acid, 
calcium carbonate, 
stannous chloride, 
aluminum chloride 

SE Solvent Extraction P/S codes PK, LD, Hydrochloric acid, oxalic 
CS, PTP acid, hydroxylamine 

hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, TCE, TBP, 
CMPO 

Process Outputs 

Product Waste Stream1 

PIS codes CXL 1) Metal cladding to 
(chloride line); P/S metals waste stream 
codes HCD, CD 
(nitrate line) 2) Pieces left after 
(hydroxide cake) filtration to cement 

fixation 

3) Debris waste 

P/S code CS 1) Debris waste 
(chloride line), 
vault; hydroxide 2) Liquids absorbed 
cake in vermiculite 

3) Pieces left after 
filtration to cement 
fixation 

EPA 

Codes2 

none 

D006, 
D007, 
D008, 
D009, 
DOil 

F002, 
D006, 
D007, 
D008, 
D009, 
DOll 
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1All PIS codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal 
containers, brushes, and small tools. Leaded gloves may also be generated and are segregated. 
2 All P/S codes have the potential to generate leaded gloves. The gloves are segregated from other debris waste and are assigned EPA hazardous 
waste code DOD 8. The DOO 8 code is assigned to the leaded gloves \vaste stream rather than to each P /S code waste stream. 
3 Refer to the Acceptable Knowledge Roadmap in Attachment 3. 
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LIST OF CHLORIDE OPERATIONS FEED MATERIALS 

• impure Pu metal 
• pyrochemical salts 
• crucible pieces (tantalum, magnesium oxide) 
• impure metals, including cadmium, mercury, zinc, chromium 
• anode heels 
• oxides 
• hydroxides 
• Pu-Be sources and turnings 
• stainless steel and/or tantalum residues from decladding of Pu-Be sources 
• analytical laboratories (CLS-1, etc.) solutions 

Attachment 5 
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Attachment 6. Simplified Schematic of Chloride Line 
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TIMELINE EXPLANATION 

• • 

----------

·- -----------------.. 

--------------

The P/S code is established in either the P/S 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5). 

The P/S code is not identified in the procedure, 
but the process description matches the P/S 
code and the description in previous or later 
revisions of the same procedure. 

Extrapolate out two (2) years beyond the last 
procedure to next possible review date. 

The P/S code is not identified in the procedure, 
but the process description matches that of the 
P/S diagram or P/S code description. 

Time period based on subject matter expert 
comments 
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DRAFT PROCESS ACCEPTABLE KNOWLEDGE REPORT 
CHLORIDE OPERA TIO NS AT TA-55 

INTRODUCTION 

Page 1 of7 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is shipped to the 
Waste Isolation Pilot Plan (WIPP). The US. Environmental Protection Agency (EPA) allows use of 
acceptable knowledge (AK) for waste characterization. EPA uses the term AK in its guidance document, 
Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous Waste. Attachment B, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant 
(EPA No. NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should be 
obtained and documented. 

1.0 METHODOLOGY OF AK INFORMATION SEARCH 

The AK search for the information related to waste streams resulting from chloride operations covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan 
(TWCP-PLAN-0.2.7-001,R.O) (Cl-l/TWCP-3070) (Sampling Plan) that includes information 
regarding all waste streams 

• Review of documents related to the waste generation and waste management activities at T A-55 as 
listed on the Acceptable Knowledge Roadmap (Attachment 3) (safety analysis reports [SARs], safe 
operating procedures [SOPs], reports, memos, etc.) (Cl-6 through Cl-22 [all in TWCP-3547]) 

• Interviews with personnel involved with waste generation and waste management at TA-55 as listed 
on the Acceptable Knowledge Roadmap (Cl-23 through Cl-27 [all in TWCP-3547]) 

• Analysis of processes generating waste, including in-process sampling and testing. 

The Transuranic Waste Characterization/Certification Project (TWCP) Records Management/Document 
Control (RMDC) Center contains copies of the documents referenced in this report. 

2.0 DESCRIPTION OF CHLORIDE OPERATIONS PROCESSES 

The following sections describe chloride operations processes, and identify the resulting wastes as well as 
outputs that are sent to other operations, such as nitrate operations, for further processing. 

2.1 Facility and Mission 

The Technical Area (TA)-55 Plutonium Reprocessing facility processes plutonium from residues 
generated through the defense complex into pure plutonium feedstock. The waste streams generated at the 
T A-55 Plutonium Reprocessing facility as waste from chloride process operations to reprocess/recover 
plutonium are entirely defense related (Cl-3/TWCP-614). These waste streams were generated at building 
PF-4 of the TA-55 plutonium facility. A map of the TA-55 facility is attached to this report (Attachment 
4). 

2.2 Waste Physical Form and Content Description 

Wastes generated during chloride operations, primarily debris wastes and wastes entered into the cement 
fixation process, are covered by this Draft Process Acceptable Knowledge Report for Chloride Operations 

~ YJJ . 

(\ L 
c) , 

~ !''-'.)) 

OJ<-



LA-UR 004001- 06/21/00 
Process AK Report: Chloride Operations at TA-55 Page 2of7 

at TA-55_ They are identified by having the process status codes for chloride operations: CLRD, CL, CX, 
CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, and PB; CC applies to both chloride and nitrate 
operations. General debris waste categories include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools) 
• Glass debris 
• Steel packaging materials 

These debris items are contaminated with small amounts of material from chloride operations. 

2.3 Waste Volume and Time Period of Generation 

This report covers waste streams generated from 1982, when the chloride line was first developed, to the 
present. Wastes generated in the chloride operations have process/status (P/S) codes CLRD, CL, CX, CS, 
CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, and PB; CC applies to both chloride operations and 
nitrate operations. Wastes from the chloride operations have different associated Resource Conservation 
and Recovery Act (RCRA) codes depending on the time period they were generated. The P/S codes, their 
time period of generation, and corresponding RCRA codes are shown graphically in Attachment 2, Time 
Lines-Chloride Operations. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into similar 
material types and packaged in waste containers_ Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. 

2.4 Waste Stream Generation Process 

The following sections describe the generation of waste streams as well as outputs to the nitrate operation. 

2.4.1 Overview 

Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are processed to recover as 
much plutonium as is practical (Cl-2/TWCP-352). TA-55 has extensive capabilities for the extraction and 
recovery of plutonium from residues and. scraps generated from operations at various Los Alamos 
National Laboratory (LANL) facilities and other U.S. Department of Energy (DOE) sites. These recovery 
operations, as well as associated maintenance operations, and TA-55 plutonium research are the sources 
ofTRU waste generated at TA-55. 

2.4.2 Process Descriptions 

Detailed information about the TA-55 plutonium recovery processes can be found in Waste from 
Plutonium Conversion and Scrap Recovery Operations (Cl-2ffWCP-352). In general, TA-55 plutonium 
recovery processes can be divided into three major process lines: 

• Aqueous chloride-based processes 
• Aqueous nitrate-based processes 
• Pyrochemical operations 
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This report concerns only the first of these, the aqueous chloride-based process line. 

The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations (see below), and residues 
from other DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap 
and residues and produce a purified plutonium oxide for conversion to metal. 

As mentioned above, analytical laboratory operations are one feed into the chloride operations. Samples 
from the various stages of the production of plutonium are sent for chemical (e.g., radiochemical) 
analyses. After analysis, excess samples that are either an intermediate or direct product having 
considerable value, and sample residues rich in plutonium, are returned to TA-55 as feedstock for the 
production of plutonium metals and oxides_ The solvents used in some of the analytical analyses do not 
carry .over an RCRA F listing designation because the sample residues are not a solid waste and are 
considered feedstock. 

Chloride operations can be broken down into the following process steps: 

• Pretreatment 
• Dissolution 
• Purification 
• Hydroxide Precipitation 

Each of these process steps is described below. A complete listing of PIS codes, their descriptions, and 
their inputs and outputs is found in Attachment 5, along with a list of feed materials into the chloride 
process. A simplified schematic diagram of chloride operations is found in Attachment 6. \ . __ _ 

r, ')'l~a \-~~~~l 
2.4.2.1 Pretreatment (P/S codes CR, PB, PUB) _.., l_\JJ Lr·~ 

Pretreatment includes primarily physical proces used to prepare scrap and residues for dissolution. 
Pretreatment may include sorting, crushing, d/or pulverizing (PIS code CR; see Process Acceptable 
Knowledge Report for Nitrate Operations . As materials are received from various areas in TA-55, they 
are sorted and sent to various other pretreatment processes or directly to dissolution, depending on the 
physical nature of the scrap or residue, and the amount and type of plutonium associated with the 
material. CL_ i< >~·>-0 '? 

... , \ -
A separate pretreat.4"nt procedure i~the d:~fplptonium-beryllium sources (PIS codes PB, PUB; 
Cl-14/TWCP-35:f7:c·l-20/TWCP-3547, Cl-211TWCP-3547). The metal is removed from the sources, and 
is placed into containers with metal from all other PF-4 operations (the metals waste stream; not a 
chloride operations waste)_ The Pu-Be sources, after the cladding has been removed, are entered into the 
chloride line for plutonium recovery along with other materials. The PIS code for the decladding and 
processing of the Pu-Be sources in the chloride line was PB prior to 1988, and PUB from 1988 to the 
present. 

2.4.2.2 Dissolution (P/S codes CLRD, CX, CXL, CL, LD, CLS) 

In general, the dissolution step can be described as the use of hydrochloric acid to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, including solutions from the analytical 
chemistry laboratory known at different times as CHM-1, CLS-1, CST-1, and NMT-1. The scrap and 
residues may include lead, cadmium, mercury, and chromium from feed materials (see Attachment 5), as 

\ ':,. 
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well as from the stainless steel and shielding used in the chloride operations equipment (Cl-27ITWCP
C i- 3547). 
. "._,.....;~:..:, 

\D'·'·v The chloride line was developed in 1982, and operated under PIS code CLRD until 1984; as PIS code CX 
(along with other more feed-specific codes described below) until 1994; and as PIS code CXL from 1994 
to the present. 

NOTE: After dissolution, if a plutonium-containing solution contained too much iron for the solvent 
extraction process, it went to +3 ion exchange (not to be confused with the +4 ion exchange as a part of 
purification) as an intermediate step prior to entering the purification phases of chloride operations. 

Some PIS codes were used for dissolution of specific feed materials. CL, used from 1985 to 1990, applied 
to crucible leaching in HCl. LD, used from 1988 to 1992, applied to the dissolution step for most 
materials but specifically excluded solutions from the analytical laboratory (CLS-1, etc.). PIS codes MB 
and MS, 1985-1990, were used for molten saltslpyrochemical salts dissolution only. CLS was used when 

/..----solU1inns.__from the analytical laboratory were the only feed material. 

~ Waste sol~Cl dissolution.generally went to c~ent fixation, but on. o.ccasions to debris waste. , 
S1>iu~. (Cl-261~CJ>-3547) .. ' . ·· .. -----.,/ ;J"C::o.~"'1 ~ R.Ch+ o."':::O.'-;- -.> .. ..,<_c.o'~·Y..-'- (_;:!'.;S_;., 
C'-'<·.J, '·"' C >. n ,_..,._.,__ ~ ::; •)·~' ·,- ! 1<> ·' ·: .. - ::· ~ c ' ·c:---.~~./;,:~- 0-:;,---:: ·-.· :; , °' .•. ":; :>--.J- -C, 'c·,,-.J_; { /' ···-"--"-··-'-:.. ,- -----~s;·"~-1 ~=c ..J-~7'"' ··-~: 'c 

\tV .... ~-. 2.4.2.3 Purification (P/S codes CX,_...CS, CSE, SE, CL, CLS, MB, MS, PRR, PB, and PUB) . c: ... _~· • _ (_ .. ___ ' ' , . -
~I~-::,'-~,- !,:·f~r_ i'- ,,,...-····_.... -· ~··· .._ ~,._- ,··-_,/··;~•,;'"' T 

_ ,_: .: -·-::.~ 
The purification steps in the,..chloride line may include solvent extraction, ion exchange, and oxalate 
precipitation, depending qn:the chemical nature of the solutions to be purified _ 

Solvep/rnr~~~r:;;;~Jdes, CSE and SE) has been used in the chloride line since 1985 (Cl-26/TWCP-
3547, Cl-~]!FWCP-3-547). The RCRA-regulated solvent, tetrachloroethylene (F002), was used in the 
s~!Yent-extraction process until 1992. Debris waste from the solvent extraction process up until 1992 

'--therefore carries the EPA code F002, as do liquid wastes absorbed in vermiculite. However, pieces left 
after filtration in the hydrochloric acid dissolution step are removed from the line prior to solvent 
extraction, so do not carry the F002 designation (see Attachment 6, Simplified Schematic of the Chloride 
Line). 

Silver nitrate titration was used to determine chloride concentration (also resulting in formation of 
potassium chromate) in both the solvent extraction and ion exchange processes up until 1992, so the 
RCRA codes DO 11 and D006 are applied to all ~aes listed in.ffi1~pa:ragfftJID during this time period_ ;::---.._ 

'\; M J.u, '-..._, 

The chloride line was halted from 1992 until 1994. When it resumed operation, non-RCRA-regulated 
solvents replaced the TCE used in solvent extraction, and silver nitrate titration was no longer performed. 
PIS code CXL was initiated to denote the newly operational chloride line. 

c\t. -CJ 

During the operation of the chloride line, some leaching of chromium from the stainless steel equipmenv, 10',)0

.,.. .. '\J 

and lead and cadmium from shielding, alw~scwrs, and mercury (from feed materials) is present as 
well (Cl-271TWCP-3547)_ These metals~ iri'tlie cement-fixated waste from chloride operations, an " ~,. 
when analyses have been run on these wastes, they were over RCRA limits (Cl-27/TWCP-354'7 . ~ ": "'- . 
· 1lic1 efoz.e, cemented wastes from the Ghloride line carry-the RCRA codes fOF-these metals,, exeept fer P,LS \tr'.::·~( .:St~,'. 
cedes MB and MS shtce thef'e is HO eem.eHt:etl wast0 from these-EtS-eOO:es (Cl-26/fWCP J-547~ . ..._______:::\ -~'> .. · · · ·· 

Ion exchange columns (+3 and +4) are used to collect plutonium and separate out impurities such as 
americium and uranium (PIS codes CX, CXL, and PRR). When discarded, the resins carry the EPA codes 
D006-D009 for the cadmium, chromium, lead, mercury, and prior to 1994, DO 11 for silver. 

' ' 
(\,~.i.,, t· ! ,: 

_.-·'- ,,.- '' 
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The enriched plutonium solutions from solvent extraction or ion exchange are treated with oxalic acid 
(oxalate precipitation) (PIS codes CS, CSE, CX, CXL, PB, PUB, and SE), and the resulting plutonium 
precipitate goes to be calcined (PIS code CC) and eventually to the vault. The liquid solution goes to 
hydroxide precipitation. 

2.4.2.4 Hydroxide Precipitation (P/S codes CLS, CW, PRR) 

In this step, the solutions from purification steps are precipitated with potassium, magnesium, or sodium 
hydroxide. The resulting enriched cakes (greater than economic discard level) go to nitrate operations for 
further processing (see Time Lines in Attachment 2 for PIS codes and corresponding RCRA codes). The 
hydroxide cake (lower than economic discard level) fines were cemented until 1995, with large chunks of 
hydroxide filtrate cakes (lower than economic discard level) placed into containers for disposal. Based on 
a revision to the Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) (WIPP 
WAC) in 1995, all cake material lower than a revised economic discard level is containerized for disposal 
as debris waste. Waste caustic liquid meeting the TA-50 waste acceptance criteria (WAC) is disposed 
through the caustic waste line. PIS code CW was used from 1985 to 1992 for feed materials specifically 
containing analytical laboratory (CLS-1, etc.) solutions as feed material. Occasionally, solutions from 
hydroxide precipitation are returned to HCl dissolution for reprocessing (see Attachment 6); RCRA code 
assignments would then be reflected through other PIS codes. 

2.4.3 Process Flow Diagrams 

A simplified process flow diagram of the TA-55 chloride operations is included as Attachment 6 to this 
report. Individual process accountability flow diagrams (PAFDs) for the chloride PIS codes are included 
in the procedures referenced in the AK Roadmap found in Attachment 3. 

2.5 Material Inputs to the Waste Generation Process 

The material inputs to waste from chloride operations are described below. 

2.5.1 Physical Waste Form Identification 

Since items from several different processes are usually combined into one waste drum, the physical 
waste form of each drum must be determined independently. The physical description of each waste item 
generated is documented on a Waste Origination and Disposition Form (WODF) by the waste gen~ratqr 
according to controlled procedures. The PIS code for each waste item is also documented on this furm, ) 

\ ____/ 
~-

For chloride operations, waste consists primarily of debris and cemented waste. 

2.5.2 Radionuclide Content Identification 

The primary plutonium material type inputs for chloride operations at TA-55 are listed in reference 
Cl-4/TWCP-698_ The material type provides the major radionuclide components of the waste and yields 
an estimated Am-241 content by calculation. However, some of the plutonium recovery processes 
separate plutonium and americium, so that their ratios may be altered in the outputs from the processes. 
According to reference CL-5/TWCP-882, waste items from PIS code CXL may be either depleted or 
enriched in americium depending on whether the source of contamination is the process product or the 
process residues; however, in general, the waste will be enriched in americium (Cl-261 TWCP-3547). 
Individual waste packages undergo gamma spectroscopy to provide detailed radionuclide characterization 
information. 
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2.5.3 Chemical Content Identification 

""'"" \f- The chemical content of waste from the chloride processes is in the form of debris waste, cemented waste, 
U '----oF-~asionally pieces of hydroxide cake, which consist primarily of salts such as potassium chloride, 

,, sodium chl~e,., and calcium chloride and are entered into the cement fixation process or debris waste 
\~ c};,~~~ (Cl-26/TWCP-3547)_ In addition, caustic solutions from hydroxide precipitation are discarded through the 

waste line to TA-50. A table listing all P/S codes, their descriptions, and their inputs/outputs is provided 
in Attachment 5. 

3.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste codes is described below. 

3.1 F, K, and P Listings 

As described in Sections 2_3 and 2.4 of this report, the F002 code. is assigned only to debris waste and 
waste absorbed in vermiculite from the solvent extraction process, up until 1992. After 1994, no F coded 
waste resulted from chloride operations. No Kor P codes are assigned to chloride operations waste. 

3.2 Toxicity 
~cJ_ c.-_-C<(;;·,.p __ 

As outlined in Section 2.3 and 2.4 of this report, Gementec}---was-tes-aruLioa-e-xfillange-resins from the 
chloride line from 1982 through 1992 are assigned the toxicity characteristic codes 0006, 0007, 0008, 
0009, and OOll for cadmium, chromium, lead, mercury, and silver. After 1992, the code for silver 
(0011) was removed from the waste due to a process change (Cl-23/TWCP-3547)_ An exception rm I'/S 
.oodes--MB and MS is described in the sections1eferensed-above, and is shown OR the Time Linesin 
~A:ttaehment-2-:-·-

3.3 Corrosivity, Reactivity, and Ignitability 

See Section 4.0. 

r ~ 2_~:, .··--e 
' 

4.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

See Section 5 _ 0. 

5.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

All waste containers shipped from TA-55 to TA-54 for storage were evaluated for potentially 
incompatible chemicals per 49 Code of Federal Regulations (CFR) Section 177_848, and were determined 
to be in compliance with this requirement. 

In addition, since 1987, waste generators sign a statement on the WOOF stating that the waste contains 
"no free liquids, pyrophorics, explosives, compressed gases, powders, or materials other than the 
indicated matrix." 

Also, the Waste Profile Request Forms (used after 1991) include statements that the waste related to 
chloride operations is not ignitable (flash point >200 F), reactive, or corrosive (not applicable for solid 
[physical form] waste). 
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6.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE LIQUIDS, 
NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS GREATER THAN 
4 LIN VOLUME, NOR >l % RADIONUCLIDE PYROPHORICS 

Verification that individual waste drums do not contain compressed gases, free liquids, or sealed 
containers greater than 4 Lin volume must be obtained from radiography. For pyrophorics, see Section 
5.0. 

7.0 VERIFICATION THAT THERE ARE NO POL YCHLORINATED BIPHENYLS 
(PCBs) 

No PCBs were introduced into the chloride operations, as documented in the TA-55 procedures. 

8.0 DETERMINATION OF THE RADIONUCLIDE ISOTOPIC COMPOSITION 

See Section 2-5.2. 

9.0 PACKAGING 

Waste packaging information will be addressed in a separate report. The waste packaging report will 
describe packaging configurations, packaging materials, layers of confinement, and types of inner-layer 
closure. The report will summarize waste packaging operations applicable to all processes at TA-55. 
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PIS Codes: 

Site: 

CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC 
(jointly with nitrate) 

LANL 

Facility Mission (including defense and non-defense programs): 

The TA-55 Plutonium Reprocessing facility processed Pu-239 from residues generated throughout the 
defense complex into pure plutonium feedstock. The waste streams from PIS codes CLRD, CL, CX, CS, 
CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC (jointly with nitrate) were generated at the 
TA-55 Plutonium Reprocessing facility from chloride operations for plutonium recovery and purification_ 

Description of the waste stream: 

Waste from chloride operations consists primarily of debris waste, including cellulose-based waste, 
plastic-based waste, rubber, metal debris, glass debris, and steel packaging materials, and waste sent for 
cement fixation. 

Area(s) or building(s) where the waste stream was generated (including operations carried out in 
those areas): 

Chloride operations wastes are generated at the PF-4 wing, Room 420, of the TA-55 plutonium facility. 
Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are processed to recover as 
much plutonium as is practical. TA-55 has extensive capabilities for the extraction and recovery of 
plutonium from residues and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery operations, as well as associated maintenance operations, and TA-55 plutonium 
research are the sources of TRU waste generated at TA-55. 

Waste stream volume and time period of generation: 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into similar 
material types and packaged in waste containers. Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. The time period of waste 
generation for chloride operations is from 1982 to the present. 

Waste generating processes and material inputs: 

The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations, and residues from other 
DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap and 
residues and produce a purified plutonium oxide for conversion to metal. Processes include pretreatment, 
dissolution, purification, and hydroxide precipitation. 
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1982 • 
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• 

1985 • 

D006, D007, D008, D009, DOI I 

D006, D007, D008, D009, DOii 

1990 • 
1984 1990 1994 
·-------------,------•i--------· 

D006, D007, D008, D009, DOI I 

1985 1992 1994 
• •I •11•1.._....._.. ..................... -t ............ ,._., •••••••• a. ..• II •11.a 

!'002- LJ006. LJOO'I. LJ008, LJ009. LJOll ll006. I )007. 

1988 1990 .,__._. . 
nooi;. D007. D008. D009. DO 11 

D006. D007, D008, D009 

1992 • 
llOllti. llU09. 
DO!l 

1994 1996 
e • ePresent 

1986 • """"
~~(-:; { _'• " "1; 

1990 .. 

1985 

• 

1992 1994 e e e Present 
D006,D007, D006, D007, 
D008,D009, D008, D009 
DOii 

1993 1996 

• • D006, D007, 
D008, D009 

1988 1994 
·~-----~---·-·--~- e e Present 

D006, D007, D008, D009, DOI I D006, D007, 
D008, D009 

Chloride/Nitrate Process 

cc 1979 

·---··-··---none 

1988 • 



LA-UR 004001 - 06/21/00 
Process AK Report: Chloride Operations at TA-55 

ACCEPTABLE KNOWLEDGE ROADMAP 

PIS Codes: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC (jointly with nitrate) 

Documents are in the TWCP Records Management Center 

Information 
TWCP Record Category 

No. Code* Information Source Summary 

Cl-lfTWCP-3070 b Waste stream delineation Los Alamos National Correlations between waste 
Laboratory streams from TA-55 with regard to 
Transuranic Waste time of generation, waste 
Characterization generating processes, and site-
Sampling Plan (TWCP- specific facilities 
PLAN-02.7-001,RO) 

Cl-2fTWCP-352 b Description of plutonium Wastes from Plutonium Document describes the Pu 
recovery processes Conversion and Scrap residues and the various treatment 

Recovery Operations, approaches used in recovering 
LA-11069, March 1988 plutonium from scrap 

Cl-3fTWCP-6 l 9 d All TA-55 waste is defense Memo from Doug All TA-55 waste is defense related 
related Sankey. 

Cl-4fTWCP-698 b Gives Material Type NMTmemo Gives Material Type compositions 
compositions WMJEC96-032 

Cl-5fTWCP-882 d Secondary Radionuclides and Memo from Jim Foxx Lists additional radionuclides and 

(UCNI) Toxic Metals in TA-55 TRU metals potentially in waste, 
Waste subdivided by process status code. 

Covers time period from 1978 to 
the present 

Cl-6fTWCP-3 547 c Developmental Chloride Solvent Procedure 462-REC, all Describes development of chloride 
Extraction Process revisions line processes 

Attachment 3 
Page 1of3 

Limitations 

The LANL TRU Waste 
Characterization Sampling Plan 
contains information that was 
extracted from the TRI waste 
database (CST -14 database). As 
explained in Section 3 (for 
retrievably stored waste) and 
Section 5 (for newly generated 
waste), the T A-5 5 controlled 
database should be used for waste 
stream characterization. 

Document does not give 
information about RCRA 
constituents introduced or present 
in the processes 

None 

Does not give information on how 
material may fractionate in TA-55 
waste processes 

Best information available, but it is 
based on worker recollection 
because other records are not 
available. 

Limited information on wastes 
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Information 
TWCP Record Category 

No. Code* Information 

Cl-7/fWCP-3547 c Recovery and Purification of Pu 
from Direct Oxide Reduction 
(DOR) Salts by Chloride Anion 
Exchange 

Cl-8trWCP-3 54 7 c Hydroxide Precipitation of 
Chloride Solutions Containing 
Organic Chemicals 

Cl-9/fWCP-3 54 7 c Dissolution and/or Leaching of 
Various Materials in HCl 

Cl-10/TWCP-3547 c Oxalate Precipitation of 
Plutonium from Chloride 
Solutions 

Cl-l l/TWCP-3547 c Chloride Solvent Extraction 

Cl-12/TWCP-3547 c Purification and Recovery of 
Plutonium by Chloride Anion 
Exchange 

Cl-13/TWCP-3547 c Hydroxide Precipitation of 
Chloride Waste Streams 

Cl-14fTWCP-3547 c Recovery of Plutonium from 
Plutonium-Beryllium Neutron 
Sources 

Cl-15fTWCP-3547 c Calcination Operation for 
Aqueous Chloride Processes 

Cl-16/TWCP-3547 c Dicesium Hexachloro Plutonate 

Cl-l 7/TWCP-3547 c Head End Processing of Aqueous 
Chloride Plutonium 

Cl-18/TWCP-3547 c Hydroxide Precipitation of the 
Plutonium in Chloride Waste 

Source Summary 

Procedure 463-REC, all Process descriptions 
revision 

Procedure 467-REC, all Process descriptions 
revisions 

Procedure 470-CLO, Process description 
all revisions 

Procedure 4 71-CLO, Process description 
all revisions 

Procedure 4 72-CLO Process description 

Procedure 473-CLO, Process description 
all revisions 

Procedure 474-CLO, Process description 
all revisions 

Procedure 476-CLO, Process description 
all revisions 

Procedure 477-CLO, Process description 
all revisions 

Procedure 4 78-CLO, Process description 
all revisions 

Procedure 4 79-CLO, Process description 
all revisions 

Procedure 481-REC, all Process description 
revisions 
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Limitations 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Detail only in decladding 
operation 

Describes only one portion of 
chloride line 

Additional step of DCHP 
precipitation used for certain feed 
material only 

Does not describe where silver 
nitrate and potassium chromate are 
disposed of 

Describes only one portion of 
chloride line 
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Information 
TWCP Record Category 

No. Code"' Information 

Cl-19ffWCP-3547 c Recovery of Plutonium from 
Hydrochloric CLS-1 Solutions 

Cl-20/TWCP-3547 c Decladding of PuBe Neutron 
Sources 

Cl-2 l/TWCP-3547 c Purification and Recovery of Pu 
by Chloride Anion Exchange 

Cl-22/TWCP-3547 c Radiochemical Analysis at T A-55 

Cl-23ffWCP-3547 d Answers to questions about 
chloride processes 

Cl-24/TWCP-3547 d Answers to questions about 
chloride processes 

Cl-25/TWCP-3547 d Answers to questions about 
chloride processes 

Cl-26!fWCP-3547 d Answers to questions about 
chloride processes 

Cl-27/TWCP-3547 d Answers to questions about 
chloride processes 

*As defined in TWCP-QP-1. 1-021, Section 6 .2.4: 
a. Forms intended for use in waste certification 
b. Data from controlled databases and published documents 
c. Unpublished data 
d. Interviews, memos, and letters 

Source Summary 

Procedure 482-REC, all Process description 
revisions 

Procedure 482-CLO, Process description 
all revisions 

Procedure 483-CLO, Process description 
all revisions 

Procedure 029-CST- l, Process description 
R02 

Interview with Jim Answers to questions on Chloride 
Foxx 8/31/99 processes 

Interview with Jim Answers to questions on Chloride 
Foxx, 9/15/99 processes 

Interview with Jim Answers to questions on Chloride 
Foxx, 9/23/99 processes 

Interview with Tim Answers to questions on Chloride 
Hayes, 1/12/00 processes 

Interview with Tim Answers to questions on Chloride 
Hayes, 6/1/00 processes 

Attachment 3 
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_,==...._ Limitations v- \ 

( D~~ddress RCRA-regulated 
solve 

~ 
Decladding only 

Describes only one portion of 
chloride line 

Feed material only; does not 
address further processing 

none 

none 

none 

n~ ~ 
none 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

cc Calcination OY none 

CL Crucible Leach Crucibles Hydrochloric acid 

CLRD Aqueous Chloride R&D See Chloride Feed Hydrochloric acid, other 
Materials list chemicals depending on 

R&D projects 

CLS Accountable CLS Analytical laboratory Magnesium hydroxide, 
Chloride Solutions sample residues potassium hydroxide, 

sodium hydroxide 

cs Chloride Solutions PIS codes CX, various Oxalic acid, 
other feed materials hydroxyl amine 
(see list) hydrochloride, potassium 

fluoride, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride 

Process Outputs 

Product Waste Stream1 

Pu oxide to vault; to none 
PIS code OR 

Pu-enriched 1) Crucible pieces 
solutions to PIS to cement fixation 
codes SE or CX (or on occasion, 
(chloride line) for debris waste) 
further processing; t PIS code SP (nitrate 

lin~~lt ., ~ 2) Debris waste 
A.t1'10.\1 r1,i I ' 

( (_' < i? 

Pu-enriched "' »£\tt ~xaUon solu~ions to vaul!_i 

~OA1] 1i !:,0·:' 
(<'h 

j) Debris waste 

vault : k.rl.-c:<·., ,,', ( +} PIS code CF for ) . 

r -~'le! .cement-fixation 

2) Debris waste 

va~lt y k.,,).v.·,· fl r{1j 1 rtaICincd cake 
('r)\..-';' oc_gsionally _ 

discarded to cement 
ftXaRon 

2) Debris waste 

EPA 

Codes2 

none 

D006, 
D007, 
D008, 
D009, 
DOll 

~ 

D006, 
D007, 
D008, 
D009, 
DOll 

.RQlte.. 

D006, 
D007, 
D008 
Doo'l 

~ 

D006, 
D007, 
D008, 
D009, 
DOil 

HMle 
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P/S Code P/S Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

CSE Chloride Solvent PIS codes CX, CSE, Hydrochloric acid, oxalic 
Extraction various other feed acid, hydroxylamine 

materials (see Ii st) hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, TCE, TBP 

ex Chloride Anion PIS codes ST, PTP, Hydrochloric acid, oxalic 
Exchange PK, PRR, OR, EXT, acid, hydroxylamine 

SS hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, sodium nitrite 

Process Outputs 

Product Waste Stream1 

vault · I J. · ··. 1 .. ( ) ·~.'_/·/'':'I--....~ (-~.; 1) Debris waste 
(~ ("~ ~ -( , 

2) Liquids absorbed 
in vermiculite 

3) Pieces left after 
filtration to cement 
fixation 

i·;i·!;i: '; ( 

,v,) 

PIS codes SP or ~~'~ 1) Pieces left after 
HCD (nitrate Jin~ , filtration to cement 
Pu oxide to vaul(,1 fixation 
recycle back or 

fl' continue through 

J chloride process : 
2) Ion exchange 
resins to cement 
fixation 

\ 
3) Debris waste 

EPA 

Codes2 

F002 

t 
0006, 
D007, 
D008, 
D009, 
DOil 

D006, 
D007, 
0008, 
D009, 
DOil 

, 
7, 

' 
9, 
I 

~ 
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Cl-10, Cl-12, 
Cl-17, Cl-21, 
Cl-27 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

CXL Experimental Chloride See Chloride Feed Hydrochloric acid, oxalic 
Extraction Line Material list; note no acid, calcium carbonate, 

RCRA-regulaled magnesium hydroxide, 
solvents used after potassium hydroxide, 
1992. sodium hydroxide, 

bromocresol purple, 
ferrous chloride, stannous 
chloride, calcium 
fluoride, sodium nitrite, 
cesium chloride, argon 
gas, aluminum chloride 

cw Caustic Waste PIS codes CLS, CSE, Calcium or sodium or 
other chloride potassium hydroxide 
solutions 

LD Chloride Leach & PIS code SS; also see Hydrochloric acid 
Dissolution Chloride Feed 

Materials list 

MB Nitric Dissolution of Molten salts Hydrochloric acid, nitric 
Molten Salts acid 

MS Molten Salts Purification Molten salts Hydrochloric acid 
Dissolution 

Process Outputs 

Product Waste Stream 1 

PIS codes SP, CR, 1) Pieces left after 
LR, DS, o~ .(allf, x~a.tion to cement 
nitrate line ; r cytie fi tton (or 
back or continue occasionally, debris 
through chloride waste) 
process; vault 

2) Ion exchange 
resins to cement 
fixation 

3) Debris waste 

PIS code H~ , ,tkl 1) Debris waste ( . . ,.u, .. \ 
(mtrate hne of c ,. '1 

vault: · / 

PIS code CX 1) Pieces left after 
(chloride liif Sf\::·: filtration to cement 
(nitrate line ~·~~ :: \ ') fixation (or 
oxide to vault occasionally, debris 

waste) 

2) Debris waste 

PIS codes SE or CS 1) Debris waste 
(chloride line), LR 
or CN or PS (nitrate 
r l~ I r m9) '°"""' 1 n-u' 
l_0·1{1_:)' 

PIS code SE 1) Debris waste 
(chloride line); Pu 
oxide to vault) . 
~dv\_•,) .(l( 1-.F (',1)-_·1 

EPA 

Codes2 

~ 

r 
D006, 
D007, 
D008 
D Do "I 

no--

110Rei,) 
~l•(/<1 / 
'1) 111.·,, ;., 

, I 

D006, 
D007, 
D008, 
D009, 
DOll 

tDle 

~ 

11000 
I 
v 

"I 
I/ 

R91le 
[)11,) (1 

'7 
;, 

'f 
11 

Attachment 5 
Page 3of6 

References3 

Cl-10, Cl-12, 
Cl-13, Cl-15, 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

PB Pu-Be Source Recovery Pu-Be sources Hydrochloric acid, 
sodium nitrite, DCHP, 
oxalic acid, potassium 
hydroxide, silver nitrate, 
hydroxyl amine 
hydrochloride, 
bromocresol purple, 
sodium bicarbonate, 
potassium dichromate, 
hydrofluoric acid, 
calcium carbonate, 
stannous chloride, 
aluminum chloride 

PRR Pyrochemical Residue See Chloride Feed Hydrochloric acid, oxalic 
Recovery Materials list acid, calcium carbonate, 

magnesium hydroxide, 
potassium hydroxide, 
sodium hydroxide, 
bromocresol purple, 
argon gas, aluminum 
chloride 

Process Outputs 

Product Waste Stream1 

PIS codes CXL 1) Metal cladding to 
(recycle back metals waste stream 
through chloride 
line); PIS codes 2) Pieces left after 
HCD CD (nitrate filtration to cement 
line) ~u 1 J,h,,r. 1 (\·, fixation 
' J ' f ' .. //·(') 

3) Debris waste 

PIS codes CX, CXL 1) Pieces left after 
(chloride line); PIS filtration to cement 
code ~p (nitrate , fixation 
l' /, ,...uil\ ,f>' r ,J.,. ) me, vau · . 

/\ 
2) Ion exchange 
resins to cement 
fixation 

3) Debris waste 

EPA 

Codes2 

-
none 

' 1-
D006, 
D007, 
D008, 
D009, 
DOll 

Date 

D006, 
D007, 
D008, 
D009, 
DOll 

~ 
~ I 008, 

~ ~·· ' 
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PIS Code PIS Title Process Inputs 

Feed Stream(s) Chemicals/Reagents 

PUB Pu/Be Source Recovery Pu-Be sources Hydrochloric acid, 
sodium nitrite, DCHP, 
oxalic acid, potassium 
hydroxide, silver nitrate, 
hydroxylamine 
hydrochloride, 
bromocresol purple, 
sodium bicarbonate, 
potassium dichromate, 
hydrofluoric acid, 
calcium carbonate, 
stannous chloride, 
aluminum chloride 

SE Solvent Extraction P/S codes PK, LD, Hydrochloric acid, oxalic 
CS, PTP acid, hydroxylamine 

hydrochloride, potassium 
fluoride, calcium 
carbonate, sodium 
hydroxide, sodium 
bicarbonate, bromocresol 
purple, silver nitrate, 
potassium chromate, 
argon gas, aluminum 
chloride, TCE, TBP, 
CMPO 

Process Outputs 

Product Waste Stream1 

P/S codes CXL 1) Metal cladding to 
(chloride line); PIS metals waste stream 
codes HCD; CD 
(nitrate line) ·. 2) Pieces left after 
( : I I ) filtration to cement fi._,~-1 {V ,()~{,,I{)(: ( 1) I~ -:1 

. I . 
fixation 

3) Debris waste 

PIS code CS 1) Debris waste 
(chloride line), vault1 L , . . 

2) Liquids absorbed V-\(\«',·,y,r:\: 
(c• )cc, in vermiculite 

3) Pieces left after 
filtration to cement 
fixation 

EPA 

Codes2 

none 

r 
D006, 
DOO?, 
D008, 
D009, 
DOll 

~ 

F002 
...... ~ 

~11: 

I 
D006, 
D007, 
D008, 
D009, 
DOll 
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1All PIS codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal 
containers, brushes, and small tools. Leaded gloves may also be generated and are segregated. 
2 All PIS codes have the potential to generate leaded gloves. The gloves are segregated from other debris waste and are assigned EPA hazardous 
waste code D008. The D008 code is assigned to the leaded gloves waste stream rather than to each PIS code waste stream. 
3 Refer to the Acceptable Knowledge Roadmap in Attachment 3. 



LA-UR 004001 - 06/21/00 
Process AK Report: Chloride Operations at TA-55 

LIST OF CHLORIDE OPERA TIO NS FEED MATERIALS 

• impure Pu metal 
• pyrochemical salts 
• crucible pieces (tantalum, magnesium oxide) 
• impure metals, including cadmium, mercury, zinc, chromium 
• anode heels 
• oxides 
• hydroxides 
• Pu-Be sources and turnings 
• stainless steel and/or tantalum residues from decladding of Pu-Be sources 
• analytical laboratories ( CLS-1, etc.) solutions 
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Attachment 6. Simplified Schematic of Chloride Line 

Vault 

,.. 

' 
HCI Dissolution Solvent Oxalate 

Feed Materials ~ ~ ~ 
,...._ and Leaching ~ Extraction ~ Precipitation 

I 

~ 
+3 Ion +4 Ion ....._ 

r 

Exchange Exchange 
r 

I 

H 1• • 1• 

Cement 
Cement 

Fixation or TA-50 
Fixation or Cement 

Absorption 
Cement 

Caustic 
Debris Fixation Fixation 
Waste 

in Liquid 
Vermiculite 

~ Hydroxide 
~ 

Precipitation 

' 

1• 1' 

Cement 
Nitrate Fixation 

Line or Debris 
Waste 

Attachment 6 
Pagel of l 



Los Alamos National Laboratory 
Transuranic Waste Characterization/Certification Project 

PROCESS ACCEPTABLE KNOWLEDGE REPORT 
FOR CHLORIDE OPERATIONS AT TA-55 

LA-UR 0000000 

Date: 06/21/00 

Process/Status Codes: 

CLRD, CL, ex, CS, CSE, SE, CLS, CW, MB, MS, 
CXL, PRR, PUB, PB, and CC (jointly with nitrate) 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 Page ii of iii 

CONTENTS J 
PAGE SECTION 

ACRONYMS 

INTRODUCTION 

............................................................ ---................ --. - -.................. ---- -----.............. -.111 

·······-----···············------------·········----------··············- -------------··········-------·-···············--------1 

1.0 METIIODOLOGY OF AK INFORMATION SEARCH. ......................... -·················---------·-·········· 1 

2.0 DESCRIPTION OF CHLORIDE OPERATIONS PROCESSES ............................................... ______ l 
2.1 Facility and Mission ............ ·--------·················-------··················---------·················-·-------············ I 
2.2 Waste Physical Form and Content Description····-------·-·················-··-----·····················------····· l 
2.3 Waste Volume and Time Period of Generation .. ·-·---------····················--------···················---------6_ I 
2.4 Waste Stream Generation Process·······----------················- -----····················----------···············----2 

2.4.1 Overview ____ .................. ·----_---···· .............. ______ ...................... ··-- ____ ................... _______ ... 2 
2.4.2 Process Descriptions·------- ............... ···-·--------- ................. _ .. ____ ....................... _______ ...... 2 

2.4.3 Process Flow Diagrams ·············------····················-·--·-···················-·-----·····················5 
2.5 Material Inputs to the Waste Generation Process········-- -------··················--------·-····················-5 

2.5.1 Physical Waste Form Identification ··-·--------······················----------····················---------·5 
2.5 .2 Radionuclide Content Identification ................ ·--- ______ ..................... ____ ----·-··· .............. 5 
2.5.3 Chemical Content Identification .............. --------······················--·---······················------5 

3.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS ...................................................... 6 
3.1 F, K, and P Listings .......................... ---------················--------------················------·-····················-·6 
3 .2 Toxicity .... _______ ................ _____ ...................... ______ ..................... ________ .................... _________ .......... 6 

3.3 Corrosivity, Reactivity, and Ignitability·---------···················------------···············---------················ 6 

4.0 VERIFICATION TIIAT IGNITABLE, REACTIVE AND CORROSIVE WASTES WERE 
EXCLUDED . __ ................. -·-----···· ........... __ ----······ ........... ···--- _ .--· .................. ·---- ....................... _____ .. 6 

5.0 VERIFICATION TIIAT INCOMPATIBLE CHEMICALS WEREPROHIBITED ......................... 6 

6.0 VERIFICATION TIIAT THERE ARE NO COMPRESSED GASES, FREE LIQUIDS, 
NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS GREATER THAN 
FOUR LITERS IN VOLUME, NOR> 1 % RADIONUCLIDE PYROPHORICS ................... __________ 7 

7.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS (PCBs) ....... ____ 7 \ _\ 
\ \ c,,JIY'-JA 

XX DETERMINATION OF THE MAXIMUM NUMBER OF CONFINEMENT LAYERS ~ '1""\.r.r- 0 ° , 
PERMITTED FOR WASTE PACKAGING----···············-··-----------···············-·-----···················--????? 

8.0 DETERMINATION OF THE RADIONUCLIDE ISOTOPIC COMPOSITION .............................. 7 

9.0 PACKAGING·········------·-·············-- -------··············----------··················------···················-----------·········· 7 

ATTACHMENTS 

1 AK Summary (1 page) 
2 Time Lines-Chloride Operations (1 page) 
3 Acceptable Knowledge Roadmap (3 pages) 
4 Map ofTA-55 (1 page) 
5 Process Input/Output Table and List of Feed Materials (2 pages) 
6 Simplified Schematic of Chloride Line (1 page) 



LA-UR-000000 / oe&·1..\· 00 
Process AK Report: Chloride Operations at TA-55 

~~ ~ W.:>r~ ~$~ ACRONYMS 

\ AK 
'---=. 

DOE 
EPA 
LANL 

?f'ff'D ic-P/S [code] 
f<:.(;i RCRA 

RMDC 
SAR 
SOP 
TA 

acceptable knowledge 
U.S. Department of Energy 
U.S. Environmental Protection Agency 
Los Alamos National Laboratory 
process/status [code] 
Resource Conservation and Recovery Act 
Records Management/Document Control 
safety analysis report 
safe operating procedure 
technical area 
transuranic 
Transuranic Waste Characterization/Certification Project 
waste acceptance criteria 
Waste Isolation Pilot Plant 

Page iii of iii 

TRU 
TWCP 
WAC 
WIPP 
WIPPWAP Attachment B, Waste Analysis Plan, to the Hazardous Waste Facility Permit 

l'lsued to the Waste Isolation Pilot Plant (EPA No_ NM4890139088) 
WODF Waste Origination and Disposition Farm 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 Page I of 7 

ft:Oc.f:S,'; ~£p;::::.R\ 
DRAFT ACCEPTABLE KNOWLEDGE SUPPLEMENTAL INF6RMA'fION ~ 

FOR T~CHLORIDE OPERATIONS A\\A- s S 

INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is shipped to the 
Waste Isolation Pilot Plan (WIPP). The U.S. Environmental Protection Agency (EPA) allows use of 
acceptable knowledge (AK) for waste characterization. EPA uses the term AK in its guidance document, 
Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous Waste. Attachment B, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant 
(EPA No. NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should be 
obtained and documented. 1..:his AK •rnpp~ntal infonnatioH--has been ptepated in a~h 
Ac;eprabte Knowledge Docamemmton tTWCP-QP-1. ~ 

{ •( 

,'1 ) 
1.0 METHODOLOGY OF AK INFORMATION SEARCH 

The AK search for the information related to waste streams resulting from chloride operations covered: 

• 

• 

• 

• 

Review of the Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan 
(TWCP.::PLAN-0.2.7-001) (Sampling Plan) that includes information regarding all waste streams 

c:l·l 
Review of documents related to the waste generation and waste management activities at TA-55 as 
listed on the Acceptable Knowledge Roadmap (Attachment) (safety analysis reports [SARs], safe 
operating procedures [SOPs], reports, memos, etc.1- [ C'1-(., ..\-oh "·''°.D:,.. (1. · 1.l 

Interviews with personnel involved with waste genefation <wd waste ~agement at TA-55 as listed 
on the Acceptable Knowledge Roadmap ( c. l ~'l.) ~~ c.1 · 1..1) 

Analysis of processes generating waste, including in-process sampling and testing . 

The Transuranic Waste Characterization/Certification Project (TWCP) Records Management/Document 
Control (RMDC) Center contains copies of the documents referenced in this report. 

2.0 DESCRIPTION OF CHLORIDE OPERA TIO NS PROCESSES 

The following sections describe chloride operations processes, and identify the resulting wastes as well as 
outputs that are sent to other operations, such~ a: ~~~, for further processing. 

2.1 Facility and Mission ~· · ··- .... - - " 
1"<::: "~ rw: ... \ ~f" CC. <;,. 

The (J~55 Plutonium Reprocess ·ng facility processes plutonium from residues generated through the 
defense complex into pure plut ium feedstock. The waste streams generated at the TA-55 Plutonium 
Reprocessing facility as waste from chloride process operations to reprocess/recover plutonium are 
entirely defense related (TWCf-614). These waste streams were generated at building PF-4 of the TA-55 
plutonium facility. A map of tr TA-55 facility is attached to this report (Attachment 4). 

2.2 Waste Physical Fo~cription 
Wastes generated during chloride operations, primarily debris wastes and wastes entered into the cement 
fixation process, are covered by this Draft Acceptable Knowledge Sunnnfu)· Report. They are identified 
by having the process status codes for chloride operations: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, 
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MS, CXL, PRR, PUB, and PB; CC applies to both chloride and nitrate operations_ General debris waste 
categories include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools) 
• Glass debris 
• Steel packaging materials 

These debris items are contaminated with small amounts of material from chloride operations. 

2.3 Waste Volume and Time Period of Generation c·"\' ~ .. \~<;,e.r- ,-_ "'"' ,, \_ L ,, \ R«:::-c;:.~r\ f\ f-
: f ('-'-,--.:.:,e.~ r>- ,,.,,0r~ L-=(\~,. ,...,.;,(\ ""' • o.-M 'I 

This report covers waste streams generated from 1982, 'when t chloride line was first developed, to the 
present. Wastes generated in the chloride operations hav~/~podes CLRD, CL, CX, CS, CSE, SE, CLS, 
CW, MB, MS, CXL, PRR, PUB, and PB; CC applies to bot#,_chloride operations and nitrate operations_ 
Wastes from the chloride operations have different associatediS.CRA)codes depending on the time period 
they were generated. The P/S codes, their time period of generation, and corresponding RCRA codes are 
shown graphically in Attachment 2, Time Lines-Chloride Operations_ 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into similar 
material types and packaged in waste containers. Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. 

2.4 Waste Stream Generation Process 

The following sections describe the generation of waste streams as well as outputs to the nitrate operation. 

2.4.1 Overview \ ... 
· '.:>f~I\ o".!\ 

Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are preiCessed to recover as 
much plutonium as is practical (TWC,.P~52). TA-55 has extensive capabilities f~r. the extraction and 
recovery of plutonium from residues ~ct scraps generated from operations at variou4ANL)facilities and 
other U.S_ Department of Energy (DOE) sites_ These recovery operations, as well as associated 
maintenance ope.rations, and TA-55 plutonium research are the sources of TRU waste generated at frA-
55~ ~~~~-

2.4.2 Process Descriptions 

Detailed information about the TA-55 plutonium recovery processes can be found in Waste from 
Plutonium Conversion and Scrap Recovery Operations (TWC~352)_ In general, TA-55 plutonium 
recovery processes can be divided into three major process lines: 

• Aqueous chloride-based processes 
• Aqueous nitrate-based processes 
• Pyrochemical operations 

This report concerns only the first of these, the aqueous chloride-based process line. 
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The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations (see below), and residues 
from other DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap 
and residues and produce a purified plutonium oxide for conversion to metal. 

As mentioned above, analytical laboratory operations are one feed into the chloride operations. Samples 
from the various stages of the production of plutonium are sent for chemical (e.g., radiochemical) 
analyses. After analysis, excess samples that are either an intermediate or direct product having 
considerable value, and sample residues rich in plutonium, are returned to TA-55 as feedstock for the 
production of plutonium metals and oxides. The solvents used in some of the analytical analyses do not 
carry over an RCRA F listing designation because the sample residues are not a solid waste and are 
considered feedstock. 

Chloride operations can be broken down into the following process steps: 

• Pretreatment 
• Dissolution 
• Purification 
• Hydroxide Precipitation 

Each of these process steps is described below. A complete listing of P/S codes, their descriptions, and 
their inputs and outputs is found in Attachment 5, along with a list of feed materials into the chloride 
process. A simplified schematic diagram of chloride operations is found in Attachment 6. 

PretreatmengP/S codes CR, iPB, PUB) 
r..c"'"'~ "'f'.'::,.o"~, 

2.4.2.1 

Pretreatment includes primarily physical processes used to prepare scrap and residues for dissolution. \~ ~ Q 
fretreatment may include sorting, crushing, and/or pulverizing (P/S code CR; see Nitrate Operations flic.'-<~ 
kport). As materials are received from various areas in TA-55, they are sorted and sent to various other kr.oc.J Y. 
pretreatment processes or directly to dissolution, depending on the physical nature of the scrap or residue, 
and the amount and type of plutonium associated with the material. 

A separate pretreatment procedure is the decladding of plutonium-beryllium sources (P/S codes PB, PUB; 
references Cl-14, Cl-20, Cl-21). The metal is removed from the sources, and is placed into containers with 
metal from all other PF-4 operations (the metals waste stream; not a chloride operations waste). The Pu
Be sources, after the cladding has been removed, are entered into the chloride line for plutonium recovery 
along with other materials. The P/S code for the decladding and processing of the Pu-Be sources in the 
chloride line was PB prior to 1988, and PUB from 1988 to the present. 

2.4.2.2 Dissolution (P/S codes CLRD, CX, CXL, CL, LD, CLS) 

In general, the dissolution step can be described as the use of hydrochloric acid to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, including solutions from the analytical 
chemistry laboratory known at different times as CHl\1-1, CLS-1, CST-1, and NMT-1. The scrap and 
residues may include lead, cadmium, mercury, and chromium from feed materials (see Attachment 5), as 
well as from the stainless steel and shielding used in the chloride operations equipment (reference Cl-27). 

The chloride line was developed in 1982, and operated under P/S code CLRD until 1984; as P/S code CX 
(along with other more feed-specific codes described below) until 1994; and as P/S code CXL from 1994 
to the present. 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 Page 4of7 

NOTE: After dissolution, if a plutonium-containing solution contained too much iron for the solvent 
extraction process, it went to + 3 ion exchange (not to be confused with the +4 ion exchange as a part of 
purification) as an intermediate step prior to entering the purification phases of chloride operations_ 

Some PIS codes were used for dissolution of specific feed materials. CL, used from 1985 to 1990, applied 
to crucible leaching in HCI. LD, used from 1988 to 1992, applied to the dissolution step for most 
materials but specifically excluded solutions from the analytical laboratory (CLS-1, etc.). PIS codes MB 
and MS, 1985-1990, were used for molten saltslpyrochemical salts dissolution only. CLS was used when 
solutions from the analytical laboratory were the only feed material. 

Waste solids from HCl dissolution generally went to cement fixation, but on occasions to debris waste 
(reference Cl-26). 

2.4.2.3 Purification (P/S codes CX, CS, CSE, SE, CL, CLS, MB, MS, PRR, PB, and PUB) 

The purification steps in the chloride line may include solvent extraction, ion exchange, and oxalate 
precipitation, depending on the chemical nature of the solutions to be purified_ 

Solvent extraction (PIS codes CSE and SE) has been used in the chloride line since 1985 (references Cl-
26, Cl-27). The RCRA-regulated solvent, tetrachloroethylene (F002), was used in the solvent extraction 
process until 1992. Debris waste from the solvent extraction process up until 1992 therefore carries the 
EPA code F002, as do liquid wastes absorbed in vermiculite. However, pieces left after filtration in the 
hydrochloric acid dissolution step are removed from the line prior to solvent extraction, so do not carry 
the F002 designation (see Attachment 6, Simplified Schematic of the Chloride Line). 

Silver nitrate titration was used to determine chloride concentration (also resulting in formation of 
potassium chromate) in both the solvent extraction and ion exchange processes up until 1992, so the 
RCRA codes DO 11 and D006 are applied to all the codes listed in this paragraph during this time period_ 

The chloride line was halted from 1992 until 1994_ When it resumed operation, non-RCRA-regulated 
solvents replaced the TCE used in solvent extraction, and silver nitrate titration was no longer performed. 
PIS code CXL was initiated to denote the newly operational chloride line_ 

During the operation of the chloride line, some leaching of chromium from the stainless steel equipment, 
and lead and cadmium from shielding, always occurs, and mercury (from feed materials) is present as 
well (reference Cl-27). These metals end up in the cement-fixated waste from chloride operations, and 
when analyses have been run on these wastes, they were over RCRA limits (reference Cl-27)_ Therefore, 
cemented wastes from the chloride line carry the RCRA codes for these metals, except for PIS codes MB 
and MS since there is no cemented waste from these PIS codes (reference Cl-26)_ 

Ion exchange columns ( + 3 and +4) are used to collect plutonium and separate out impurities such as 
americium and uranium (PIS codes CX, CXL, and PRR). When discarded, the resins carry the EPA codes 
D006-D009 for the cadmium, chromium, lead, mercury, and prior to 1994, DO 11 for silver. 

The enriched plutonium solutions from solvent extraction or ion exchange are treated with oxalic acid 
(oxalate precipitation) (PIS codes CS, CSE, CX, CXL, PB, PUB, and SE), and the resulting plutonium 
precipitate goes to be calcined (PIS code CC) and eventually to the vault_ The liquid solution goes to 
hydroxide precipitation. 
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2.4.2.4 Hydroxide Precipitation (P/S rndes C S, W, P ) \ ~ ~:;, . - (pc:;i_/u\fP-ao~ 
0\ - - ,..,_, ~ . ~ -f'r-1o ~ + Ac 

In this step, the s9'tions from punhcat10n steps are precipitated with potassium, magnesium, or sodium 
hydroxide. The ~s~lting enriched cakes (greater than economic discard level) go to nitrate operations for 
further processiig (see Time Lines in Attachment 2 for PIS codes and corresponding RCRA codes). The 
hydroxide cake lower than economic discard level) fines were cemented until 1995, with large chunks of 
hydroxide filtra e cakes (low~ than economic discard level) placed into containers for disposal_ Based on _ 
a revision to theQvIPP WAC Jin 1995, all cake material lower than a revised economls, ~c~rd le~l is ~ 
containerized for disposal as debris waste. Waste caustic liquid meeting the TA-50 ~A.~.J~dfspo;6C:,, 
through the caustic waste line. PIS code CW was used from 1985 to 1992 for feed materials specifically '""· 
containing analytical laboratory (CLS-1, etc.) solutions as feed material. Occasionally, solutions from · 
hydroxide precipitation are returned to HCl dissolution for reprocessing (see Attachment 6); RCRA code \ '"),) 
assignments would then be reflected through other PIS codes. 

0 
. \.o\~ ""6,, <, u ~, 

I f'l'M, 
2.4.3 Process Flow Diagrams 

t') 

A simplified proc~s fl~w diagram of the T A-55 chloride operations is included as Attachment 6 to this 
report. lndividual(f AFD) for the chloride PIS codes are included in the procedures referenced in the AK 
Roadmap found in Attachment 3. 

2.5 Material Inputs to the Waste Generation Process 

The material inputs to waste from chloride operations are described below. 

2.5.l Physical Waste Form Identification 

Since items from several different processes are usually combined into one waste drum, the physical 
waste form of each drum must be determined independently. The physical description of each waste item 
generated is documented on a Waste Origination and Disposition Form (WODF) by the waste generator 
according to controlled procedures. The P/S code for each waste item is also documented on this form 

For chloride operations, waste consists primarily of debris and cemented waste. 

2.5.2 Radionuclide Content Identification 
c i·'\ 

The primary plutonium material type inputs for chloride operations at TA-55 are listed in TWCP-698 (see 
Attachment 3, AK Roadmap). The material type provides the major radionuclide components of the waste 
and yields an estimated Am-241 content by calculation. However, some of the plutonium recovery 
processes separate plutonium and americium, so that their ratios may be altered in the outputs from the 
processes. According to TWCP-882, waste items from PIS code ""i-· 

··--~-
CXL may be either depleted or enriched in americium depending on whether the source of contamination 
is the process product or the process residues; however, in general, the waste will be enriched in 
americium (referenc&"CI-26). Individual waste packages undergo gamma spectroscopy to provide detailed 
radionuclide characterization information_ 

2.5.3 Chemical Content Identification 

The chemical content of waste from the chloride processes is in the form of debris waste, cemented waste, 
or occasionally pieces of hydroxide cake, which consist primarily of salts such as potassium chloride, 
sodium chloride, and calcium chloride and are entered into the cement fixation process or debris waste 
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(reference Cl-26). In addition, caustic solutions from hydroxide precipitation are discarded through the 
waste line to TA-50. A table listing all P/S codes, their descriptions, and their inputs/outputs is provided 
in Attachment 5. 

3.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste codes is described below. 

3.1 F, K, and P Listings 

As described in Sections 2.3 and 2.4 ofthis report, the F002 code is assigned only to debris waste and 
waste absorbed in vermiculite from the solvent extraction process, up until 1992. After 1994, no F coded 
waste resulted from chloride operations. No Kor P codes are assigned to chloride operations waste. 

3.2 Toxicity 

As outlined in Section 2.3 and 2.4 of this report, cemented wastes and ion exchange resins from the 
chloride line from 1982 through 1992 are assigned the toxicity characteristic codes D006, D007, D008, 
D009, and DOI I for cadmium, chromium, lead, mercury, and silver. After 1992, the code for silver 
(DOll) was removed from the waste due to a process change (reference Cl-23)_ An exception for P/S 
codes MB and MS is described in the sections referenced above, and is shown on the Time Lines in 
Attachment 2. 

3.3 Corrosivity, Reactivity, and lgnitability 

See Section 4. 0. 

4.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

See Section 5. 0. 

5.0 VERIFICATION THAT INCOM~TIBL!r (:~MICALS WERE PROHIBITED 
.. c..:,';)e d5 ~~-.Pc R-e 2~\ •O~ 

All waste containers shipped] from TA-55 to TA-54 for storage were evaluated for potentially 
incompatible chemicals per 49~tYSection 177.848, and were determined to be in compliance with this 
requirement. 

In addition, since 1987, waste generators sign a statement on the WODF stating that the waste contains 
"no free liquids, pyrophorics, explosives, compressed gases, powders, or materials other than the 
indicated matrix." 

Also, the Waste Profile Request Forms (used after 1991) include statements that the waste related to 
chloride operations is not ignitable (flash point >200 F), reactive, or corrosive (not applicable for solid 
[physical form] waste). 
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6.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE LIQUIDS, 
NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS GREATER THAN 
4 LIN VOLUME, NOR>1% RADIONUCLIDE PYROPHORICS 

Verification that individual waste drums do not contain compressed gases, free liquids, or sealed 
containers greater than 4 L in volume must be obtained from radiography_ For pyrophorics, see Section 
5_0_ .J "' 

'f'o '-~c.t'.l'-""f' I PNTCO ·0 \ fWP:>-.i ,l:i 

7.0 VERIFICATION THAT THERE ARE No<Ec~ 

No PCBs were introduced into the chloride operations, as documented in the TA-55 procedures. 

8.0 DETERMINATION OF THE RADIONUCLIDE ISOTOPIC COMPOSITION 

See Section 2.5.2. 

9.0 PACKAGING 

Waste packaging information will be addressed in a separate report. The waste packaging report will 
describe packaging configurations, packaging materials, layers of confinement, and types of inner-layer 
closure. The report will summarize waste packaging operations applicable to all processes at TA-55. 
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ACCEPTABLE KNOWLEDGE SUMMARY 

WSPRNo. 

Attachment 1 
Page 1of1 

PIS Codes: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC 
(jointly with nitrate) 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

The TA-55 Plutonium Reprocessing facility processed Pu-239 from residues generated throughout the 
defense complex into pure plutonium feedstock. The waste streams from P/S codes CLRD, CL, CX, CS, 
CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC (jointly with nitrate) were generated at the 
TA-55 Plutonium Reprocessing facility from chloride operations for plutonium recovery and purification. 

Description of the waste stream: 

Waste from chloride operations consists primarily of debris waste, including cellulose-based waste, 
plastic-based waste, rubber, metal debris, glass debris, and steel packaging materials, and waste sent for 
cement fixation. 

Area(s) or building(s) where the waste stream was generated (including operations carried out in 
those areas): 

Chloride operations wastes are generated at the PF-4 wing, Room 420, of the TA-55 plutonium facility. 
Manufacturing and research operations performed at TA-55 in the production of plutonium result in the 
production of plutonium-contaminated scrap and residues. These residues are processed to recover as 
much plutonium as is practical_ TA-55 has extensive capabilities for the extraction and recovery of 
plutonium from residues and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery operations, as well as associated maintenance operations, and TA-55 plutonium 
research are the sources ofTRU waste generated at TA-55. 

Waste stream volume and time period of generation: 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into similar 
material types and packaged in waste containers. Waste containers are segregated into waste streams in 
the Sampling Plan, and waste stream volumes are reported in that document. The time period of waste 
generation for chloride operations is from 1982 to the present. 

Waste generating processes and material inputs: 

The primary feed sources for the chloride processes are plutonium residues from pyrochemical 
operations, metal preparation, metal fabrication, analytical laboratory operations, and residues from other 
DOE facilities. The overall goal of the chloride operations is to recover plutonium from scrap and 
residues and produce a purified plutonium oxide for conversion to metal. Processes include pretreatment, 
dissolution, purification, and hydroxide precipitation. _ 

1 
\. I \ \ C - bc;-CVJTr-~\ . 

p . c; . k~ rf\""Q [a_Q. , 5~ J\l rl; - I '),_ J 
I P.~'\ ~~ f\of-:>O')V'IS? 0/ .s~--1-~ ~s\ i 
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TIME LINES 

Attachment 2 
Page 1of1 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 

ACCEPTABLE KNOWLEDGE ROADMAP 

PIS Codes: CLRD, CL, CX, CS, CSE, SE, CLS, CW, MB, MS, CXL, PRR, PUB, PB, and CC Gointly with nitrate) 

Documents are in the TWCP Records Management Cente~ 

Information 
AK Binder/ Category 
TWCPNumber Code* Information Source Summary 

Cl-1 b Waste stream delineation LANL TRU Waste Correlations between waste 

(TWCP-PLAN- Characterization streams from T A-55 with regard to 

02.7-000 l,R.2) Sampling Plan (fWCP- time of generation, waste 

v PLAN-02.7-0001) generating processes, and site-
specific facilities 

Cl-2 y b Description of plutonium Wastes from Plutonium Document describes the Pu 

(TWCP-352) recovery processes Conversion and Scrap residues and the various treatment 
Recovery Operations, approaches used in recovering 

- •. \ I <'.\~ LA-11069, March 1988 plutonium from scrap 
~ ' 

( Cl-3 _) 1 i,v.. r<"" . d All TA-55 waste is defense Memo from Doug All TA-55 waste is defense related 
'" vl~ .l ~.1.-~b1t1 related Sankey. (TWCP-~) s. 

Cl-4 v b Gives Material Type NMTmemo Gives Material Type compositions 

(TWCP-698) compositions WM/EC96-032 

Cl-5 v d Secondary Radionuclides and Memo from Jim Foxx Lists additional radionuclides and 

(TWCP-882) Toxic Metals in T A-55 TRU metals potentially in waste, 
Waste subdivided by process status code. 

UCNI Covers time period from 1978 to 
the present. 

Cl-6 v c Developmental Chloride Solvent Procedure 462-REC, all Describes development of chloride 
Extraction Process revisions line processes 

S hu"C:;;. \J \·f P \.....lA-<. .Jo 'IP•:~~ \A~ ~ ~ , ~~, 
\>i:i'V c-v·~ ~~\. ~ 4-i~ u,. ~ ~ ~ w.; 

Attachment 3 
Page 1 of3 

Limitations 

The LANL TRU Waste 
Characterization Sampling Plan 
contains information that was 
extracted from the TRI waste 
database (CST-14 database). As 
explained in Section 3 (for 
retrievably stored waste) and 
Section 5 (for newly generated 
waste), the TA-55 controlled 
database should be used for waste 
stream characterization. 

Document does not give 
information about RCRA 
constituents introduced or present 
in the processes 

None 

Does not give information on how 
material may fractionate in T A-55 
waste processes 

Best information available, but it is 
based on worker recollection 
because other records are not 
available. 

Limited information on wastes 
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Information 
AK Binder/ Category 
TWCPNumber Code* Information 

Cl-7 c Recovery and Purification of Pu 

J from Direct Oxide Reduction 
(DOR) Salts by Chloride Anion 
Exchange 

Cl-8 
J 

c Hydroxide Precipitation of 
Chloride Solutions Containing 
Organic Chemicals 

Cl-9 u I c Dissolution and/or Leaching of 
Various Materials in HCl 

Cl-10 u c Oxalate Precipitation of 
Plutonium from Chloride 
Solutions 

Cl-11 i c Chloride Solvent Extraction u 
Cl-12 I Purification and Recovery of 

\) 
I c 

Plutonium by Chloride Anion 
Exchange 

Cl-13 \.) c Hydroxide Precipitation of 
Chloride Waste Streams 

Cl-14 v c Recovery of Plutonium from 
Plutonium-Beryllium Neutron 
Sources 

Cl-15 \) c Calcination Operation for 
Aqueous Chloride Processes 

Cl-16 c Dicesium Hexachloro Plutonate 
v 

Cl-17 c Head End Processing of Aqueous 

\J Chloride Plutonium 

Cl-18 \/ c Hydroxide Precipitation of the 
Plutonium in Chloride Waste 

Source Summary 

Procedure 463-REC, all Process descriptions 
revision 

Procedure 467-REC, all Process descriptions 
revisions 

Procedure 4 70-CLO, Process description 
all revisions 

Procedure 471-CLO, Process description 
all revisions 

Procedure 472-CLO Process description 

Procedure 473-CLO, Process description 
all revisions 

Procedure 474-CLO, Process description 
all revisions 

Procedure 476-CLO, Process description 
all revisions 

Procedure 477-CLO, Process description 
all revisions 

Procedure 4 78-CLO, Process description 
all revisions 

Procedure 4 79-CLO, Process description 
all revisions 

Procedure 481-REC, all Process description 
revisions 

Attachment 3 
Page 2of3 

Limitations 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line; does not address use 
of RCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line; does not address use 
ofRCRA-regulated solvents 

Describes only one portion of 
chloride line 

Describes only one portion of 
chloride line 

Detail only in decladding 
operation 

Describes only one portion of 
chloride line 

Additional step ofDCHP 
precipitation used for certain feed 
material only 

Does not describe where silver 
nitrate and potassium chromate are 
disposed of 

Describes only one portion of 
chloride line 
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Information 
AK Binder/ Category 
TWCPNumber Code* Information 

Cl-19 i/ c Recovery of Plutonium from 
Hydrochloric CLS-1 Solutions 

Cl-20 J c Decladding of PuBe Neutron 
Sources 

Cl-21 v c Purification and Recovery of Pu 
by Chloride Anion Exchange 

Cl-22 LI c Radiochemical Analysis at TA-55 

Cl-23 ( d Answers to questions about 
chloride processes 

Cl-24 v' d Answers to questions about 
chloride processes 

Cl-25 v d Answers to questions about 
chloride processes 

Cl-26 v d Answers to questions about 
chloride processes 

Cl-27 v d Answers to questions about 
chloride processes 

*As defined in TWCP-QP-1.1-021, Section 6.2.4: 
a. Farms intended for use in waste certification 
b. Data from controlled databases and published documents 
c. Unpublished data 
d. Intervie\vs, memos, and letters 

Source 

Procedure 482-REC, all 
revisions 

Procedure 482-CLO, 
all revisions 

Procedure 483-CLO, 
all revisions 

Procedure 029-CST -1, 
R02 

Interview with Jim 
Foxx 8/31/99 

Interview with Jim 
Foxx, 9/15/99 

Interview with Jim 
Foxx, 9/23/99 

Interview with Tim 
Hayes, 1/12/00 

Interview with Tim 
Hayes, 6/1/00 

Summary 

Process description 

Process description 

Process description 

Process description 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Answers to questions on Chloride 
processes 

Attachment 3 
Page 3of3 

Limitations 

Doe not address RCRA-regulated 
solvents 

Decladding only 

Describes only one portion of 
chloride line 

Feed material only; does not 
address further processing 

none 

none 

none 

nonw 

none 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 

MAP OF TA-55 
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LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 

PROCESS INPUTS AND OUTPUTS AND LIST OF FEED MATERIALS 

Chloride Operations Feed Materials 

• impure Pu metal 
• pyrochemical salts 
• crucible pieces (tantalum, magnesium oxide) 
• impure metals, including cadmium, mercury, zinc, chromium 
• anode heels 
• oxides 
• hydroxides 
• Pu-Be sources and turnings 
• stainless steel and/ or tantalum residues from decladding of Pu-Be sources 
• analytical laboratories (CLS-1, etc.) solutions 

Attachment 5 
Page 1of1 



LA-UR-000000 
Process AK Report: Chloride Operations at TA-55 

SIMPLIFIED SCHMATIC FLOWCHART OF CHLORIDE LINE 

Attachment 6 
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CCP-TP-005, Rev. 18 

CCP Acceptable Knowledge Documentation 

Effective Date: 11/16/2006 

Page 1 of 2 

Attachment 3 - Acceptable Knowledge Source Document Summary 

Waste Stream Number(s): LA-CIN01.001 
, LA-MHD01.001 , LA-MIN02-V.001 , LA-MIN04-S.001 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: D023 

Category: 
C - Correspondence 

~ D - Documents 
M - Miscellaneous 
P - Procedures 
DR - Discrepancy Resolution 
U - Unpublished Documents 

Acceptable Knowledge Documentation Type: 

-t. TRU Waste Management Program Information 
~ Waste Stream-Specific Information 

~ Supporting Information 

Title of Source Document: TA-55 Plutonium Facility Acceptable Knowledge Report 

Source Document Reference Information (author(s), document and revision number, date, publisher): TWCP-AK-2.1- 
008, R.2, 05/14/01, LANL 

Source 
AK# a 

Doc. 
Page # b 

PR5, vii 

WS12 

WS1, xvi-xxiv 
WS9 

S16 xvi-xxiv 

PR6, xvi-xxiv 
WS3 

WS4 xvi 

PR2, 
WS7 

xvi-xxiv 

WS12 xvi-xxiv 

AK Information Summary 

Table: TA-55 Process/Status Code Index: Contains PIS Code, PIS Name, AK Process Report 
and Primary Report Section in which PIS Code is Described, and RCRA Listings for Combustible 
Debris 

Waste stream Number and Title: T A-55-19, Mixed Combustible Debris WasteT A-55-19A, Mixed 
Combustible Debris Waste with P120, a subset (I.e. lot) of waste stream T A-55-19T A-55-20, 
Non-mixed Combustible Debris Waste Waste Matrix Code: S5300 (same for all three) 

(See limitation at end of this summary) Maximum Layers of Packaging: 6 (same for all three 

waste streams) 

Time Period of Generation: TA-55-19, Mixed Combustible Debris Waste: 1978-present, Waste 
Stream Volume (as stored): 4173 containers (873 m3) (including lot TA-55-19A) Waste Stream 
Volume (after repackaging): 850 SWBs, 3873 drums (2390 m3) TA-55-19A, Mixed Combustible 
Debris Waste with P120: 02/98-06/98, Waste Stream Volume (as stored): 12 containers (2.5 
m3) Waste Stream Volume (after repackaging): Not yet determinedTA-55-20, Non-mixed 
Combustible Debris Waste: 1979-present. Waste Stream Volume (as stored): 281 containers 
(59 m3)Waste Stream Volume (after repackaging): Not yet determined 

Waste Generasting Processes: (Same for all three waste streams): Plutonium manufacturing, 
recovery, and research operations at the TA-55 Plutonium Facility, as well as associated 
maintenance operations, generate TRU wastes. These operations include: Preparation of ultra- 
pure plutonium metals, alloys, and compounds. Preparation of specific alloys, including casting 
and machining these materials into specific shapes. Determination of the high-temperature 
thermodynamic properties of plutonium. Reclamation of plutonium from scrap and residues 
produced by numerous feed sources. Disassembly of components for inspection and 
analysisManufacturing of parts on a limited basis 

Defense Waste Status (same for all three waste streams): Defense-related transuranic (TRU) 
waste. There is no historical record or evidence of spent nuclear fuel or high-level waste ever 
having been handled at the facility. 

RCRA CharacterizationTA-55-19 is conservatively assigned the following EPA Hazardous Waste 
Numbers (HWNs). Many of the HWNs are time-dependent, and apply only to containers 
generated by a particular process over a specific period of time, as documented in process AK 
reports. F001 

, F002, F003, F005, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 0018, 
0019,0021,0022,0035,0038,0039,0040. TA-55-19A has the same codes and also P120 

r ." . 

"" . 

\....,JI NAl 



CCP-TP-005, Rev. 18 

CCP Acceptable Knowledge Documentation 

Effective Date: 11/16/2006 

Page 2 of 2 

Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory 

AK# a 
Source 

Doc. 
Page # b 

WS11 xvi-xxiv 

WS5 

WS12 

xxv 

vii-viii 

WS8, 
WS12 

All 

WS8, 
WS9 

WS11 

23 

29 

Source Document Tracking Number: 0023 

AK Information Summary 

(for vanadium pentoxide). 

Radionuclide Content: These waste streams predominantly contain a variety of plutonium 

material types with different well-defined isotopic compositions. Americium-241, neptuniump237, 
and uranium-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some of the processes separate plutonium from americium and uranium. 
The waste will usually be enriched in americium-241 and uranium-234 relative to plutonium, but 

may also be depleted in some cases. Some waste may contain uranium and its decay products 

(e.g., uranium-234) from one of several uranium material types used as feed material. In 

addition, trace levels of cesium-137 and protactinium-231 may be present because of their 
widespread presence as contaminants in T A-55 operations. Other waste may contain various 
radionuclides used as feed materials for producing detector materials, including americium-241, 
americium-243, cerium-144, curium-244, protactinium-231, neptunium-237, thorium-232 
enriched in thorium-230, uranium-233, and depleted uranium. 

See Waste Generation Summary Diagram 

Pg vii contains a table with the T A-55 process/status code index, including the RCRA listings for 
combustible debris. 

Chemicals identified in report: hydrochloric acid, nitric acid, calcium fluoride, hydrofluoric acid, 
salts. Acids used in TA-55 are ascorbic acid, formic acid, hydrochloric acid, hydrofluoric acid, 
nitric acid, oxalic acid, perchloric acid, phorporic acid, stearic acid, sulfuric acide an 
dsuperacides. Bases used in T A-55 are calcium hydroxide, magnesium hydroxide, potassium 
hydroxide, and sodium hydroxide. Perschloric acid solutions were sent to cement fixation. Free 
liquids are absorbed on vermiculite. 

Table 5 on pg 35 contains a list of the use of RCRA-regulated inorganic chemicals in the T A-55 
processes 

Table 6 on pg 37 contains a liste of the use of RCRA-regulated organic chemicals in T A-55 
processes.. 

Table 1 contains a listing of feed materials for processes contributing to waste streams T A-55-19 
and TA-55-20 including presence of RCRA-regualted substanced and PIS codes. 

Table 4 contains a listing of secondary radionuclides in TA-55 TRU Waste. 

Source Document Data Limitations (if any): 

1. It is not evident that the three waste streams described in this document are similar, the same, or different from the two 
waste streams described in this source document database. 

2. This document has numerous handwriten changes and the souce is unknown 

Acceptable Knowlege Expert: 

Print 
Date: 

a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 





e Documentation 

Effective Date: 11/16/2006 

Pa e 1 of 2 

ent 3 - Acceptable Knowledge Source Document Summary 

umbelis): LA-CIN01.001. LA-MHD01.001 , LA-MIN02-V.001 

Source Document Tracking Number: 0023 

Category: 
[J C - Correspondence 
~ D - Documents 

,.~ 
M - Miscellaneous 

[-I P - Procedures 

lJ DR - Discrepancy Resolution 
1'1 U - Unpublished Documents 

Acceptable Knowledge cumentation Type: 
!~ TRU Waste Manageme Program Infonnation 

,~ Waste Stream-Specific In nnation 
,~) Supporting Infonnation 

Source Document Reference Infonnation (auttì rts), document and revision number, date, publisher): TWCP-AK-2.1- 
008, R2, 05114101, LANL 

Source 
AK# · 

Doc. 
Page # Þ 

PR5, vii 

WS12 

WS1, xvi-xxiv 
WS9 

S16 xvi-xxiv 

PR6, xvi-xxiv 
WS3 

WS4 xvi 

PR2, 
WS7 

xvi-xxiv 

WS12 xvi-xxiv 

AK Infonnation Summary 

Table: TA-55 Process/Status C Index: Contains PIS Code, PIS Name, AK Process Report 
and Primary Report Section in whic /S Code is Described, and RCRA Listings for Combustible 

Debris 

Waste stream Number and Title: TA-55- ,Mixed Combustible Debris WasteTA-55-19A, Mixed 
Combustible Debris Waste with P120, a su et (I.e. lot) of waste stream TA-55-19TA-55-20, 
Non-mixed Combustible Debris Waste Wast Matrix Code: S5300 (same for all three) 

(See limitation at end of this summary) Maximu Layers of Packaging: 6 (same for all three 

waste streams) 

Time Period of Generation: TA-55-19, Mixed Combu 'ble Debris Waste: 1978-present, Waste 
Stream Volume (as stored): 4173 containers (873 m3) eluding lot T A-55-19A) Waste Stream 
Volume (after repackaging): 850 SWBs, 3873 drums (239 m3) TA-55-19A, Mixed Combustible 

Debris Waste with P120: 02/98-06/98, Waste Stream Volu (as stored): 12 containers (2.5 
m3) Waste Stream Volume (after repackaging): Not yet dete inedTA-55-20, Non-mixed 
Combustible Debris Waste: 1979-present. Waste Stream Volu (as stored): 281 containers 
(59 m3)Waste Stream Volume (after repackaging): Not yet dete 

. 

ed 

Waste Generasting Processes: (Same for al/ three waste streams): 
recovery, and research operations at the TA-55 Plutonium Facility, as II as associated 
maintenance operations, generate TRU wastes. These operations includ . Preparation of ultra- 

pure plutonium metals, alloys, and compounds. Preparation of specific al/ s, including casting 
and machining these materials into specific shapes. Determination of the hi -temperature 
thermodynamic properties of plutonium. Reclamation of plutonium from scrap d residues 

produced by numerous feed sources. Disassembly of components for inspectio nd 
analysis Manufacturing of parts on a limited basis 

Defense Waste Status (same for all three waste streams): Defense-related transurani 

waste. There is no historical record or evidence of spent nuclear fuel or high-level waste 
having been handled at the facility. 

RCRA CharacterizationTA-55-19 is conservatively assigned the following EPA Hazardous W 

Numbers (HWNs). Many of the HWNs are lime-dependent, and apply only to containers 
generated by a particular process over a specific period of lime, as documented in process AK 

reports.F001, F002, F003, F005, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 0018, 
0019,0021,0022,0035,0038,0039,0040. TA-55-19A has the same codes and also P120 

ORIGINAL 
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CCP Acceptable Knowledge Documentation 

Effective Date: 11/16/2006 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0023 

AK# a 
Source 

Doc. 
Page # b 

WS11 xvi-xxiv 

WS5 

WS12 

xxv 

vii-viii 

WS8, 
WS12 

All 

WS8, 
WS9 

WS11 

23 

29 

AK Information Summary 

(for vanadium pentoxide). 

Radionuclide Content: These waste streams predominantly contain a variety of plutonium 

material types with different well-defined isotopic compositions. Americium-241, neptuniump237, 
and uranium-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some of the processes separate plutonium from americium and uranium. 
The waste will usually be enriched in americium-241 and uranium-234 relative to plutonium, but 

may also be depleted in some cases. Some waste may contain uranium and its decay products 

(e.g., uranium-234) from one of several uranium material types used as feed material. In 
addition, trace levels of cesium-137 and protactinium-231 may be present because of their 
widespread presence as contaminants in TA-55 operations. Other waste may contain various 
radionuclides used as feed materials for producing detector materials, including americium-241, 
americium-243, cerium-144, curium-244, protactinium-231, neptunium-237, thorium-232 
enriched in thorium-230, uranium-233, and depleted uranium. 

See Waste Generation Summary Diagram 

Pg vii contains a table with the TA-55 process/status code index, including the RCRA listings for 
combustible debris. 

Chemicals identified in report: hydrochloric acid, nitric acid, calcium fluoride, hydrofluoric acid, 
salts. Acids used in TA-55 are ascorbic acid, formic acid, hydrochloric acid, hydrofluoric acid, 
nitric acid, oxalic acid, perchloric acid, phorporic acid, stearic acid, sulfuric acide an 
dsuperacides. Bases used in TA-55 are calcium hydroxide, magnesium hydroxide, potassium 
hydroxide, and sodium hydroxide. Perschloric acid solutions were sent to cement fixation. Free 
liquids are absorbed on vermiculite. 

Table 5 on pg 35 contains a list of the use of RCRA-regulated inorganic chemicals in the TA-55 
processes 

Table 6 on pg 37 contains a Iiste of the use of RCRA-regulated organic chemicals in TA-55 
processes.. 

Table 1 contains a listing of feed materials for processes contributing to waste streams TA-55-19 
and TA-55-20 including presence of RCRA-regualted substanced and PIS codes. 

Table 4 contains a listing of secondary radionuclides in TA-55 TRU Waste. 

Source Document Data Limitations (if any): 

1. It is not evident that the three waste streams described in this document are similar, the same, or different from the two 
waste streams described in this source document database. 

2. This document has numerous handwriten changes and the souce is unknown 

Acceptable Knowlege Expert: 

Sheri Nance 

Print 

/ \~L- fb f1 ae 
/Sign 

I II/of 
I ! 

Date: 

a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 



TWCP-QP-l.I-00 1,R. 7/IC2 
Effective Date: 01/10/01 

Ä.f1 -ufl- 01- ;Zf.{.~h 
Page 1 of 1 

INTERIM CHANGE REQUEST 

ø TWCP 0 WRR 0 Other 

If Other, please identify: IC Number: 2 

Person Requesting this Interim Change: June Fabryka-Martin 

DOCUMENT ~ORMATION 
Document Title; Acceptable Knowledge Summary Report Document No./Revision: 
for Waste Streams TA-55-19 and TA-55-20 TWCP-AK-2.1-008,R.2 

Effective Date of Current Document: 07/26/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the followin 

SectionlPage Change: 

Section 2.0 Insert Note following the first bullet in Section 2.0: 

NOTE: The primary sources of waste generator information 
presented in the AK Information Summary are: 

· the "Los Alamos National Laboratory Transuranic Waste 
Database" maintained by the Facility Waste Operations (FWO) - 

Integrated Information Management (11M) group for all TRU 
waste in storage at TA-54, in accordance with AP-SWO-006; 

· the TA-55 Waste Management System (WMS) database described 
in QA~TP-WMS-OOO.OOI and in Section 7.2 of the TA-55 
Tranßuranic Waste Interface Document (TWID); and 

· archived older versions of the TA-55 WMS database (TWCP- 
6988). 

Attachment 1 . Insert new references to AK Roadmap (see attached page) 

Respond to CBFO audit 
comments, by improving 
traceability to AK data 

sources. 

Date changes submitted: 10/25/01 Desired effective date for changes: 10/26/01 

INTERIM CHANGE APPROVAL 

Reviewer (if applicable): 

Signature: Date: 

LAAO (if implementing WAP requirements): 

Signatur 

IiHê Approved 

next Rev. 

Signature: Date: 

Do changes affect W AP data collection, data quality, or 
performance criteria? 

DYes 
IB"'N 

0 

If yes, date ofCBFO approval: 

(documentation attached) 

Signature: 

NOTE: Changes can be esignated on the doc mentand attached to this form. 

Effective date for this interim change: lIb,;), 0 I 



Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

AP-SWO-OO6, 

A 

Describes 
how 

the 

TRU 

Waste 

Review 
and 

completion 
of 

Section 
8.6 

describes 
how 

wasle 

Does 
not 

contain 
any 

data. 

No 

R.3.1 

Storage 

Record 

(TWSR) 
is 

the 

TWSR 

generator 

information 

submitted 
on 

detailed 

discussion 
of 

changes 

prepared, 

reviewed, 

submitted, 

the 

TWSR, 
as 

well 
as 

other 

receipt 

made 
in 

this 

procedure 
since 
it 

and 

entered 
into 
a 

TRU 

waste 

and 

storage 

information, 
is 

entered 

was 

fITst 

issued 
in 

June 

1994 
as 

database 

into 

the 

LANL 

TRU 

Waste 

Database 

DOP-CSTl7G-003,R.0. 
The 

for 

TRU 

waste 

stored 
at 

TA-54. 

current 

procedure 
lisled 

here 

was 

issued 

April 

2001. 

._-~---. 

NMT7-AP-TA55- 

A 

Contains 

waste'generator 

TA-55 

Trrll1slImnic 

Waste 

Contains 

infonnation 
on 

waste 

Does 
not 

contain 

data 
on 

specific 

018, 

R3 

information 

required 
by 

the 

Intelface 

Document 

(TWill) 

characterization, 
wasle 

packaging 

waste 

containers. 
Does 

nol 

LANL 

TRU 

Waste 

configurations, 
and 

TRUCON 

codes 

contain 

information 
for 

legacy 

Certification 
Plan 

for 

newly-generated 
TA-55 

waste. 

waste 

generated 
prior 

to 

this 

Describes 
how 

waste 

generator 

document's 

approval. 

information 
in 

the 

TA-55 

Wasle 

Periodically 

updated 
by 
T 

A-55. 

Management 
System 

(WMS) 

database 
is 

certified 
and 

maintained 

. 

for 

waste 

generated 
at 

the 

TA-55 

facility. 

Contains 

information 
on 

'. 

current 
and 

projected 

waste 

stream 

volumes. 

QP-TP-WMS- 

B 

Compilation 

ofTA-55 

waste 

TA-55 

Waste 

Management 

Certified 
and 

current 

database 
of 

Controlled 

access, 

continually 

000.001 

generator 

information, 
for 

System 

(WMS) 

waste 

container 

identifiers, 

waste 

being 

updated 

individual 

waste 

containers. 

- 

codes 

(e.g., 

IDC, 

RSWD, 
EPA 

HWNs), 
assay 

resuJts, 

packaging 

dates, 

waste 

material 

content 
and 

generating 

processes 
for 
T 

A-55 

wastes. 

TWCP-6988 

B 

Compilation 

ofTA-55 

waste 

Archived 

generator's 

Database 
of 

waste 

container 

Archive 
of 

previous 

version 
of 

generator 

information, 
for 

databases 

95DRUM 
alld 

identifiers, 

waste 

codes 

(e.g., 

IDC, 

the 
T 

A-55 

WMS; 
may 

not 

individual 

waste 

containers. 

95ncdru;1l. 

RSWD, 
EPA 

HWNs), 
assay 

results, 

contain 

latest 

corrections. 

packaging 

dates, 

waste 

material 

content 
and 

generating 

processes 
for 

TA-55 

wastes. 



TWCP-QP-l.1-00 1,R. 7/IC2 
Effective Date: 01/10101 Page 1 of5 

INTERIM CHANGE REQUEST 

621 TWCP DWRR o Other IC Number: I 

If Other, please identify: 

Person Requesting this Interim Change: June Fabryka-Martin 

DOCUMENT INFORMATION 

Document Title: Acceptable Knowledge Summary Document No./Revision: TWCP-AK-2.I-008,R.2 
Report for Waste Streams TA-55-19 and TA-55-20 

Effective Date of Current Document: 05/14/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the followin~ chan~es are made: 

SectionlPage Change: Reason/Justification: 

iii Revise section 8.1 title: "F, K, and P Listings" No applicable U listings 

iv List "Attachment 6, Drum List for Waste New attachment 
Stream Lot TA-55-19A (I page)" 

VI Delete U from list of acronyms Not used in report 

xvii, xxi Delete bullet about U213 (tetrahydrofuran) No evidence for presence of 
tetrahydrofuran in TA-55 TRU waste 

3.2.2/ p. 7 Delete "usually" Editorial correction 

3.4 / p. 
8 Add "(Attachment 6)" to end of NOTE New attachment lists drums of 

combustible debris waste to which 
HWN PllO is applicable 

3.6.3.1 / p. 30 Add to beginning offust bullet, "DOOI Editorial correction 
(oxidizer), " 

3.6.3.1 /p. 31 Add to beginning of top bullet, "DOOI," Editorial correction 

Table 6 / p. 38 Replace comment about Tetrahydrofuran: No evidence for presence of 
"U213 is not applicable to the use of this tetrahydrofuran in TA-55 TRU waste 
chemical because there is no evidence of a 

spill or of spill residues entering TA-55 TRU 
waste streams." 

8.1/p.41 Revise section 8.1 title: "F, K, and P Listings" No applicable U listings 

8.I/p.42 Delete paragraph about U213 No evidence for presence of 
tetrahydrofuran in TA-55 TRU waste 

12.0/ p. 49 Revise text about PCBs Document disposal path for waste 
items which may contain PCBs, and 
required check for such items during 
RTR 



TWCP-QP-l.l-OO 1 ,R. 7/IC2 

Effective Date: 01/10/01 

14.1 / p. 52 Add new bullet: On average, the drums 
contain 92 wt. % combustible debris waste, 5 

wt. % metal debris waste, and 3 wt. % 

packaging material. 

Delete last bullet about tetrahydrofuran 

List TWCP-DTP-1.2~008 as new reference 

14.4 / p. 59 

15.0 

New Attachment 6 Add "Attachment 6, Drum List for Waste 
Stream Lot TA-55-19A" 

Attachment 1 Add TWCP-3568 (N-74 and N-82) and 

TWCP-5372 to AK Roadmap 

Page 2 of 5 

To confirm the classification of these 
waste streams as combustible debris 

Information is not relevant 

Reference discusses required check for 
PCB-containing items during R TR 

New attachment lists drums of 
combustible debris waste to which 

HWN P120 is applicable 

References are cited in Section 12 and 
Attachment 6 

Date changes submitted: 05/15/01 Desired effective date for changes: 05/18/01 

INTERIM CHANGE APPROVAL 

Date: 

Do changes affect W AP data collection, data quality, 
or erfoIlI!~ cxjteria? 

'f:ffo -'/~sl'l 

If yes, date of CBFO approval: 

(documentation attached) 
Signature: 

NOTE: Changes can be designated on the document and attached to this form. 
''','. I" 

Effective date for this interim change: 01 '2.' <::> \ .. 
,~; ':,' ' 

, "I , ' 



TWCP-QP-1.1-001,R.7/IC2 
Effective Date: 01110/01 Page 3 of5 

ATTACHMENT 6. DRUM LIST FOR WASTE STREAM LOT TA-55-19A 

A review ofT A-55 data bases of waste items packaged into drwns (TWCP-5086) and the Sampling Plan 
(TWCP-PLAN-0.2.7-001,R.3) identified the following twelve 55-gallon drums that contained 
combustible debris generated by PIS codes SD and SS and that were closed between February 1,1998 
and December 31, 1998 (TWCP-5372). 

PIS Codes of Waste Items Packaging Date 
Drum Identifier (1WCP-S086) (Sampling Plan,R.3) 

LAOOOOO056873 ED, RFX, SS, IDC 04/13/98 

LAOOOOOO56876 CXL, ED, EV, ME, SS 05/12/98 

LAOOOOOO56887 SS 06/09/98 

LAOOOOO056902 BC, MA, SS, TDC 09/29/98 

LAOOOOO056924 SS 07/13/98 

LAOOOOOO56930 SS 08/17/98 

LA00000057 121 BM, FF, SS 08/31/98 

LAOOOOO057137 CXL, SS, TDC 09/29/98 

LAOOOOO057164 SS 10/28/98 

LAOOOOO057737 FF,SS 12/01/98 

LAOOOOOO57755 ATL, BM, CXL, MA, SS, TIGR, XO 11/24/98 

LA000000577 66 SS 11/24/98 



TWCP-QP-l.I-00l,R.7IIC2 
Effective Date: 01/10/01 Page 4 of5 

Replacement text for Section 12.0: 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in lists of process 
inputs documented in the T A - 5 5 process AK reports. 

. In the cement fixation process (P/S codes CF and HP), oils are sometimes added to 
drums of cemented waste. There is no indication these oils contain PCBs, and they are 
added to the 55-gallon drums of cement in small quantities (maximum of 6 liters 

[TWCP-3568/N-74]). The oils are primarily vacuum pump oils, along with some oils 
used in heat-treating (cooking or silicone oils) or in grinding (TWCP-3568/N-82). 
None ofthese oils are known to contain PCBs. 

. All transformers known to contain PCBs have been tracked from initiation of 
operations ofTA-55 in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82). 

. Ballast in fluorescent light fixtures could contain PCBs, but at TA-55 these light 

fixtures are outside the gloveboxes and hence would not enter the TRU waste stream. 

. Oil-filled capacitors are not known to have been used in TA-55 gloveboxes. 

In addition, if the possibility exists for the waste to contain PCBs, RTR operators are 
required to check for indications of PCB-containing materials or PCB-contaminated 
materials.lfthere is reason to suspect that an item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator submits a PWR and 
places a hold tag on the waste container (Section 6.6.6 and Table 3 in TWCP-DTP-I.2- 
008). 

Add to Section 15.0: 

Performing Nondestructive Testing Using the Mobile Real-Time Radiography System (TWCP- 
DTP-1.2-008) 
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New references to add to Attachment I: 

TWCP Information 
Rccord Category 

No. Code" InforJlllltion Source Summary Limitations 

TWCP C Chemical list; process Organic Liquid Emulsifying waste oil and None 
-3568 description (PIS code Emulsification, TRU- ofuer organic liquids fur 

/N-74 
CF) NMT2-DP-13, ROO; cement fixation. 

TRUWM- T A55-DP- 
13-ROO; 8/30/93 

through 9130/94 

TWCP C Clarification of Jim Foxx, SME, Resolutions to the questions Information 
-3568 specific processes response to and issues raised by Pam is based on 

/N-82 
wifuin fue nitrate comments received Rogers during her review of SME 
operations at T A-55 on the draft fue Acceptable Knowledge knowledge. 

Acceptable Summary Report for T A-55 
Knowledge Summary Nitrate Operations, 2/25/00 

Report for TA-55 
Nitrate Operations, 
2/25/00 

TWCP D Applicability of P120 Interview with Jim Vanadium pentoxide was used None 

-5372 to waste generated by Foxx (TA-55 SME) between February 1998 and 
PIS codes SD and S8 on May 7,2001 June 1998. S11E infonnation 

indicates that waste from this 
work would have been 
packaged into containers that 

were closed by the end of 
December 1998. 
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mSTORY OF REVISIONS 

Revision Pages 

No. Date Revised Reason for Change 
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Summary 
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update with new AK. information, and add new 
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2/ICI 07/26/01 All Respond to auditor comments 
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Attachment 1 improving traceability to AK data souces. 
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ACRONYMS 

PCB 
PF 

ppm 

acceptable knowledge 
Advanced Recovery and Integrated Extraction System 

Carlsbad Field Office 
Code of Federal Regulations 

octy lphenyldiisobutylcarbamoylmethylphosphine oxide 

carbon-nitrogen-oxygen 
Central Scrap Management Office 
dibutyl butylphosphonate 

dicesium hexachloroplutonate 

dihexyl N,N-diethylcarbamoylmethyl phosphonate 

discard limit 

U.S. Department of Energy 
direct oxide reduction 
detailed technical procedure 

Discardable Waste Log Sheet 

U.S. Environmental Protection Agency 
Chemical symbol for Fluoride, or RCRA hazardous waste number prefix 
for hazardous wastes from non-specific sources, defined in 40 CFR 
Subpart D, Section 261.31 
dioxygen difluoride 

high-efficiency particulate air 

hazardous waste number 
Inductively coupled plasma 

item identification 

item description code 

RCRA hazardous waste number prefix for hazardous wastes from specific 

sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
low-level waste 

molar 
multi cycle direct oxide reduction 
Method detection limit 
Multiple Energy Gamma Assay System 

molten-salt extraction 
material type 
nondestructive assay 

National Institute for Occupational Safety and Health 
Nuclear Material Technology 
Chemical symbol for Phosphorus, or RCRA hazardous waste number 

prefix for acute hazardous waste defined in 40 CFR Subpart D,- Section 

261.33 
polychlorinated biphenyl 

Plutonium Facility 

part per million 

AK 
ARIES 
CBFO 
CFR 
CMPO 
C-N-O 
CSMO 
DBBP 
DCHP 
DHDCMP 
DL 
DOE 
DOR 
DTP 
DWLS 
EPA 
F 

FOOF 
HEPA 

HWN 
ICP 
ID 
IDC 
K 

LANL 
LLW 
M 

MCDOR 
MDL 
MEGAS 
MSE 
MT 
NDA 
NIOSH 
NMT 
P 
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RCRA 
RD&D 
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RMDC 
RSWD 
RTR 
Sampling Plan 

SME 
SOP 

TA 
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TOPO 
TRU 
TRUCON 
TRUPACT-II 
TWBIR 
TWCP 
UCL90 

UCNI 
VE 
VOC 
WAC 
WIPP 
WIPP W AP 

WODP 
WPRF 
XES 
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part per million, on a volume basis 
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process/status [code] 

plutonium-beryllium 
polyvinyldienefluoride (also known as Kynar) 
prohibited wasted report 

quality assurance 
quality procedure 

research and development 

Resource Conservation and Recovery Act 
research, development, and demonstration 
Rocky Flats Environmental Technology Site 

Radioactive Liquid Waste Treatment Facility 

Records Management/Document Control 
radioactive solid waste disposal 

real-time radiography 

Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-O.2.7-001) 
subject matter expert 
safe operating procedure 
technical area 
tributyl phosphate 
trioctylphosphine oxide 

transuranic 

TRUP ACT -II Content Code 

Transuranic Waste Transporter-Model II 
Transuranic Waste Baseline Inventory Report 

Transuranic Waste Characterization/Certification Project 
90% Upper Concentration Limit 
unclassified controlled nuclear information 
visual examination 
volatile organic compound 
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TA-55 PROCESS/STATUS CODE INDEX 

PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described. Combustible Debris 

D007, 0009, DO 11, 
AC Actinide chemistry, R&D Miscellaneous Operations 3.5.3, Att. 4 0018,0022,0038, 

F002, F005 

0007,0009,0011, 
ACI Actinide chemistry, R&D Miscellaneous Operations 3.5.3, Att. 4 DOI8, D022, F002, 

F005 

0007, D009, DO 11, 
AC2 Actinide chemistry, R&D Miscellaneous Operations 3.5.3, Att. 4 0018,0022,0038, 

F002, F005 

AC3 Actinide chemistry, R&D Miscellaneous Operations 3.5.3, Att. 4 

ACC 
Ammonium chloride 

Special Processing 3.5.8, Au. 4 
conversion 

ACD Cascade dissolver Special Processing 3.5.1, Att. 4 0005, D006, 0007, 
0008, DO II 

ACL 
Analytical chemistry 

Miscellaneous Operations 3.5.4, Att. 4 D007, D009 
laboratory 

0004, D005, D006, 

AD 
Actinide processing 

Miscellaneous Operations 3.5.1, Au. 4 0007, 0008, 0009, 
demonstration 0010, DOll, DOI9, 

0039, F002, F003 

AL Ash leach Nitrate Operations 3.5.2, Att. 4 0005, D006, 0007, 
0008, DOll 

AO Assembly operation Metal Operation Processes 3.5.3, Att. 4 

AO 
Americium processing 

Nitrate Operations 3.5.3,3.5.6, Att. 4 
calcination 

AP Americium purification Nitrate Operations 3.5.3,3.5.6, Au. 4 0007, DOO9 

Actinide processing 0007,0008,0009, 
APD 

demonstration 
Miscellaneous Operations 3.5.7, Au. 4 0019, D02I, 0022, 

D039, F002, F003 

ARI ARIES Metal Operation Processes 3.5.3, AU. 4 

AS Anode heel dissolution Nitrate Operations 3.5.2,3.5.6, AU. 4 D006, D007, D008, 
DOll 

AT Ash testing Nitrate Operations 3.5.2, AU. 4 0005,0006, D007, 
0008, DO II 

ATL 
Advanced test line for 

Nitrate Operations 3.5.2, Att. 4 D005, 0006, 0007, 
actinide separation RD&D D008, DOll 

AX Solution assay Miscellaneous Operations 3.5.3, AU. 4 0007, D009 

BA Basement isopress Metal Operation Processes 3.5.2, Att. 4 

BAC 
Bacterial decomposition of 

Nitrate Operations 3.5.2,3.5.6, An. 4 
cellulose items 

BC Physical properties Metal Operation Processes 3.5.2, Att. 4 

BF Unknown name for PIS 
Nitrate Operations 3.5.6, An. 4 0006, D007, 0008, 

code DOll 
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i 

PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA ListiD~s for 

in which PIS Code is Described* Combustible Debris 

BL Blending Nitrate Operations 3.5.1,3.5.6, Att. 4 

BM Burning metal Nitrate Operations 3.5.1, Att. 4 

BT Burst testing Metal Operation Processes 3.5.3, Att. 4 

BU Button burning Nitrate Operations 3.5.1,3.5.6, Att. 4 D006, D007, DOOS, 
0011 

CA Casting Metal Operation Processes 3.5.2, Att. 4 

CC Calcination Nitrate Operations 3.5.3,3.5.6, AU. 4 

CD Hydroxide cake dissolution Nitrate Operations 3.5.2, AU. 4 D006, 0007, D008, 
D009, DOll 

D007, D008, D009, 

CF Cement fixation Nitrate Operations 3.5.5, Att. 4 DOll, D019, D021, 
D022, D039, F002, 

F003 

CH Characterization Nitrate Operations 3.5.3,3.5.6, Att. 4 

CK RD&D volatile fluoride Pu 
Miscellaneous Operations 3.5.2, Att. 4 D005, 0006, D007, 

recovery DOOS, D009, DOll 
CL Crucible processing Chloride Operations 3.5.2,3.5.3, Att. 4 D007, DOOS, D009 

CLRD Aqueous chloride R&D Chloride Operations 3.5.2, Att. 4 D007, DOOS, D009 

Accountable CLS chloride 3.5.2,3.5.3,3.5.4, 
D007, DOOS, D009, 

CLS 
solutions 

Chloride Operations 
Att.4 

DOI9, D021, D022, 
D039, F002, F003 

CN C-N-O analysis Metal Operation Processes 3.5.1, Att. 4 

CO Comminution Metal Operation Processes 3.5.1, Att. 4 

COD 
Chlorinated oxide 

Nitrate Operations 3.5.2,3.5.6, Att. 4 
dissolution 

COL Chlorinated oxide leach Nitrate Operations 3.5.2,3.5.6, Att. 4 D005 

CPÜD Catalyzed electrochemical 
Nitrate Operations 3.5.2, Att. 4 DOll plutonium oxide dissolver 

CR Crushing and pulverizing Nitrate Operations 3.5.1, Att. 4 

CRD 
Chlorination/reduction 

Pyrochemical Processes 3.5, Att. 4 
RD&D 

CS Chloride solutions Chloride Operations 3.5.3, Att. 4 D007, DOOS, D009 

CSE Chloride solvent extraction Chloride Operations 3.5.3, AU. 4 0007, DOOS, D009, 
D039, F002 

CT Compatibility testing Metal Operation Processes 3.5.1, Att. 4 

RD&D experimental D005, 0006, D007, 
CV 

chlorination processes 
Miscellaneous Operations 3.5.2, Att. 4 0008, D009, DOll, 

D019 

D007, DOOS, DOO9, 

CW Caustic waste Chloride Operations 3.5.4, Att. 4 DOll, D019, D021, 
D022, D039, F002, 

F003 

i' 



TWCP-AK -2.1-008,R.2/IC2 
Effective Date: ] 1/02/0] Page ix of XXv 

PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

CX Chloride anion exchange Chloride Operations 3.5.2,3.5.3,3.5.4, DOO?, D008, DOO9, 

An. 4 DOll 

CXL 
Experimental chloride 

Chloride Operations 3.5.2,3.5.3, An. 4 DOO?, D008, DOO9 
extraction line 

DA Alloy development Pu 
Metal Operation Processes 3.5.2, An. 4 FOO2 

items 

DF 
DS furnace and oxide 

Nitrate Operations 3.5.3, 3.5.6, An. 4 
preparation 

DO Dissolution of oxide Special Processing 3.5.3,3.5.5,3.5.7, DOO?, DOll 
An. 4 

DOP Detector oxide preparation Metal Operation Processes 3.5.2, An. 4 DOOS 

DP Dry processing Nitrate Operations 3.5.1,3.5.6, An. 4 

DS Ion exchange Nitrate Operations 3.5.3, An. 4 D006, DOO?, D008, 
D009, DOll 

DT John Ward R&D Metal Operation Processes 3.5.2, An. 4 

ED Cascade dissolver Nitrate Operations 3.5.2, An. 4 D005, DO06, DOO?, 

D008, DOll 

EDC Electrolytic 
Miscellaneous Operations 3.5.8, Att. 4 DOO? 

decontamination 

EL Element loading Metal Operation Processes 3.5.1, An. 4 D040 

ELW Experimental laser welding Metal Operation Processes 3.5.3, An. 4 

EM Electron microscopy Metal Operation Processes 3.5.2, Att. 4 

EOC Experimental oxide 
Miscellaneous Operations 3.5.5, An. 4 DOO?, DOO9 

characterization 

ER Electro refining Pyrochemical Processes 3.5.4, Att. 4 D006, DOO8 

ETD 
Experimental thennal 

Nitrate Operations 3.5.1,3.5.6, An. 4 D005, DO06, DOO?, 
decomposition D008, DO 11 

EV Evaporator Nitrate Operations 3.5.4, Att. 4 D006, DOO?, DOO8, 

D009, DOll 
EVAC Evacuation and bake out Metal Operation Processes 3.5.3, Att. 4 

EXT Extraction RD&D Miscellaneous Operations 3.5.6, Att. 4 D005, D006, DOO?, 

D008, D009, DOll 
FA Americium processing Nitrate Operations 3.5.3,3.5.6, Att. 4 

FC Canning Nitrate Operations 3.5.3,3.5.6, An. 4 

D004, D005, D006, 
FDL FOOF demonstration loop Miscellaneous Operations 3.5.2, An. 4 D007, 0008, D009, 

DOlO, DOll 
FF Fuel fabrication Metal Operation Processes 3.5.1, Att. 4 0022, 0040 

D004, D005, D006, 
FLU Fluorination RD&D Miscellaneous Operations 3.5.2, Att. 4 DOO?, D008, D009, 

0010, DOll 
FSPF Special furnace operations Metal Operation Processes 3.5.3, Att. 4 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described'" Combustible Debris 

FX Cement to drum Nitrate Operations 3.5.6, Att. 4 0006,0007, DOOS, 

D009,DOII 

GI Pellet grinding & inspection Metal Operation Processes 3.5.1, Att. 4 

GMS 
Open gradient magnetic 

Nitrate Operations 3.5.1, Att. 4 
separation 

HC Calcination Nitrate Operations 3.5.3,3.5.6, Att. 4 

HCO Hydroxide cake dissolution Nitrate Operations 3.5.2, Att. 4 0006,0007,0008, 
0009, DOlI 

lID Hydroxide cake dissolution Nitrate Operations 3.5.2, Att. 4 0006,0007,0008, 
D009, DOlI 

HG Pu removal by mercury Metal Operation Processes 3.5.2, Att. 4 

HGMS 
High gradient magnetic 

Nitrate Operations 3.5.1,3.5.6, Att. 4 D006, 0007, 0008, 
separation 0009, DO 11 

0007,0008,0009, 

lIP Cement fIxation Nitrate Operations 3.5.5, Att. 4 0011,0019, D021, 
0022,0039, F002, 

F003 

Hanford Reservation 0004, 0005, D006, 
HRA Material 

Nitrate Operations 3.5.6, Att. 4 0007,0008,0009, 
0010,0011 

HRS 
High resolution 

Miscellaneous Operations 3.5.5, Att. 4 
spectroscopy 

IA 
Impure americium holding 

Nitrate Operations 3.5.5,3.5.6, Att. 4 0006,0007, 0008, 
for discard 0009, DOli 

lAM 
Inspection and Special Processing 3.5.1, Att. 4 0005, D006, 0007, 
measurement 0008,0011 

IB 
Matrix study of 

Miscellaneous Operations 3.5.6, Att. 4 0005,0006,0007, 
pyrochemical salts 0008,0009, DOll 

ICP ICP-AES analysis Miscellaneous Operations 3.5.4, Att. 4 0007, 0009 

ill Immersion density Metal Operation Processes 3.5.1, Att. 4 

IE Isotope enrichment Miscellaneous Operations 3.5.2, Att. 4 0005,0006,0007, 
0008, 0009, DO II 

IN Inspection Metal Operation Processes 3.5.2, Att. 4 

IS Incinerator Nitrate Operations 3.5.1, Att. 4 0005,0006,0007, 
0008, DO 11 

ITF Impact test facility Metal Operation Processes 3.5.2, Att. 4 

ITF4 Impact test facility Metal Operation Processes 3.5.2, Att. 4 

Ill7 Impact test facility Metal Operation Processes 3.5.2, Alt. 4 

IX Ion exchange Special Processing 3.5.2, Att. 4 0006,0007,0008, 
0009,0011 

JA Gas isostatic press Metal Operation Processes 3.5.2, Alt. 4 

KBTF Kolsky bar test facility Metal Operation Processes 3.5.3, Alt. 4 0008 

LC Uranium plutonium 
Nitrate Operations 3.5.2,3.5.6, Att. 4 

processmg 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

LD 
Chloride leach & 

Chloride Operations 3.5.2, Att. 4 D007, D008, D009 
dissolution 

LGl Non combustible leach Nitrate Operations 3.5.2,3.5.6, Att. 4 D006, DOOS 

LG2 Hydroxide cake dissolution Nitrate Operations 3.5.2,3.5.6, An. 4 D006, D007, DOO8, 
D009, DO 11 

LI 
XF6 experimental 

Miscellaneous Operations 3.5.2, Att. 4 D005, D006, DOO7, 
measurements DOOS, D009, DO 11 

LIBS 
Laser-induced breakdown 

Miscellaneous Operations 3.5.5, Att. 4 
spectroscopy system 

LR Ion exchange Nitrate Operations 3.5.3, Att. 4 D006, D007, D008, 
D009, DOll 

MA Machining Metal Operation Processes 3.5.2, An. 4 D035, D040, FOOl, 
FOO5 

MAG Magnetic separation Nitrate Operations 3.5.1, Att. 4 

MAS 
RD&D experimental 

Nitrate Operations 3.5.1, An. 4 
processes 

MB 
Nitric dissolution of molten Chloride Operations 3.5.2, An. 4 

D007, D008, 0009 
salts Nitrate Operations 3.5.2,3.5.6, Att. 4 

MBC Crystal Metal Operation Processes 3.5.3, Att. 4 

ME Metallography Miscellaneous Operations 3.5.10, Att. 4 0007, D040, F003 

MELL 
Mediated electro-oxidation 

Nitrate Operations 3.5.2, Att. 4 D006, D007, DOO8, 
ofLLW D009, DO 11 

MF Metals furnace Nitrate Operations 3.5.1,3.5.6, Att. 4 

ML Non-Pu metal leach Nitrate Operations 3.5.2, Att. 4 D006, D008 

MO Metal oxidation, room 429 Pyrochemical Processes 3.5.9, Att. 4 

MOX 
Mixed oxide fuel 

Metal Operation Processes 3.5.1, An. 4 
production 

MP Metal preparation Pyrochemical Processes 3.5.1, Att. 4 

MPD Cascade dissolver Nitrate Operations 3.5.2, Att. 4 D005, 0006, DOO7, 

D008, DOll 

MS 
Molten salts purification 

Chloride Operations 3.5.2, Att. 4 D007, DOOS, 0009 
dissolution 

MW Metal working Metal Operation Processes 3.5.2, An. 4 

NC Noncombustible leach Nitrate Operations 3.5.2, Att. 4 D006, DOO8 

NCD Nonconfirming drums Miscellaneous Operations 3.5.9, An. 4 

NEPTUNruM Neptunium Pyrochemical Processes 3.5.10, Att. 4 

NL Noncombustible leach Nitrate Operations 3.5.2,3.5.6, Att. 4 D006, DOOS 

NR Nitrate recovery Nitrate Operations 3.5.2,3.5.6, An. 4 

OB Oxide blending Metal Operation Processes 3.5.1, Att. 4 

OD Oxide dissolution Nitrate Operations 3.5.2, Att. 4 D006, D007, DOOS 
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PIS Code PIS Name AK Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described* Combustible Debris 

OH Hydroxide precipitation Nitrate Operations 3.5.1,3.5.3, Att. 4 0006,0007, D008, 
0009, DOll 

OM 
Oxygen to metal ratio 

Metal Operation Processes 3.5.1, AU. 4 
determination 

OR Direct oxide reduction Pyrochemical Processes 3.5.2, Att. 4 

OY Oxalate precipitation Nitrate Operations 3.5.1,3.5.3, Au. 4 

PA Passivation Nitrate Operations 3.5.1,3.5.6, Au. 4 

PAF Passivation furnaces Nitrate Operations 3.5.1, Au. 4 

PB Pu-beryllium source 
Chloride Operations 3.5.1, Att. 4 0007,0008,0009 

recovery 

PCH Plasma chemistry Metal Operation Processes 3.5.2, Au. 4 0007 

PO Pit disassembly Metal Operation Processes 3.5.2, Au. 4 

PE Sputtering process Metal Operation Processes 3.5.2, Att. 4 0004 

PF Plutonium surfaces Metal Operation Processes 3.5.2, Att. 4 

PH Thermal hydride/dehydride Metal Operation Processes 3.5.2, An. 4 

PI Preparation of isotopes Special Processing 3.5.4, Att. 4 

PIG Welding Metal Operation Processes 3.5.3, Att. 4 

PK Pickling and nitrate holding Pyrochemical Processes 3.5.11, Att. 4 0006, D007, 0008, 
DOll 

POSM 
Processing out-of- Special Processing 3.5.3, Att. 4 0007, DOll specification material 

PPD Pu pellet dissolution Special Processing 3.5.11, Att. 4 

PR Peroxide precipitation Nitrate Operations 3.5.3, Att. 4 

PRR 
Pyrochemical residue 

Chloride Operations 3.5.3,3.5.4, Att. 4 D007, D009 
recovery 

PS 
Peroxide precipitation of 

Nitrate Operations 3.5.2, 3.5.6, Att. 4 
MSE salts 

PT Plutonium-thorium 
Nitrate Operations 3.5.2,3.5.6, Att. 4 0007 separation 

PTP 
Plutonium trichloride 

Pyrochemical Processes 3.5.12, Att. 4 0019 
preparation 

PTS RD&D pretreatment study Nitrate Operations 3.5.1,3.5.6, Att. 4 0005, D006, 0007, 
0008, DOll 

PUB PulBe source recovery Chloride Operations 3.5.1, Att. 4 0007,0008,0009 

PX Pyrochemical R&D Special Processing 3.5.6,3.5.7,3.5.8, 
D006, 0008, DOl9 

3.5.9,3.5.10, Au. 4 

RA Recovery of anodes Pyrochemical Processes 3.5.6, Att. 4 

RAP Research alloy preparation Metal Operation Processes 3.5.3, Att. 4 

RAP2 Research alloy preparation Metal Operation Processes 3.5.3, Att. 4 

0004, 0005, 0006, 
RASSIRSS Raman spectroscopy system Miscellaneous Operations 3.5.5, Att. 4 D007, D008, 0009, 

0010,0011, D019 
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PIS Code PIS Name AK Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described* Combustible Debris 

RB Roasting and blending Nitrate Operations 3.5.3, Att. 4 

RBI Roasting and blending Ir Nitrate Operations 3.5.3, Att. 4 

RC Rotary calciner Nitrate Operations 3.5.1,3.5.6, Att. 4 D005, D006, 0007, 
D008, DO 11 

RCM 
Rich column material ion 

Nitrate Operations 3.5.3, Att. 4 
exchange 

RD 
Repackaging into 

Miscellaneous Operations 3.5.9, Att. 4 
retrievable drums 

RFX Ion exchange Nitrate Operations 3.5.3, Att. 4 

RL Radiochemical coating Metal Operation Processes 3.5.2, Att. 4 

RM Reduction to metal Special Processing 3.5.4,3.5.6,3.5.7, 
3.5.8,3.5.9, Att. 4 

RO Oil recovery Nitrate Operations 3.5.1,3.5.6, Att. 4 D006, D008, 0040 

RR Ion exchange Nitrate Operations 3.5.3, Att. 4 D006, D007, D008, 
D009, DOll 

RS Pellet sintering Metal Operation Processes 3.5.1, An. 4 

0007, D009, 0018, 
SA Super acid RD&D Miscellaneous Operations 3.5.3, Att. 4 D038, F002, F003, 

F005 

SB Scrap burning Special Processing 3.5.1, Att. 4 D005, D006, 0007, 
D008, DO 11 

SBB CaiAI scrubbingRD&D Special Processing 3.5.9, Att. 4 

SC Cascade dissolver, G437 Nitrate Operations 3.5.2, Att. 4 
DOOS, D006, 0007, 

D008, DO 11 

SCB 
Chlorination Cal AI 

Pyrochemical Processes 3.5.2, Att. 4 
scrubbing RD&D 

SD Salt distillation Pyrochemical Processes 3.5.5, Att. 4 PI20 

SE Solvent extraction Chloride Operations 3.5.3, Att. 4 D007, D008, 0009, 
D039, FOO2 

SL Scrap leaching Special Processing 3.5.1, Att. 4 
DOOS, D006, 0007, 

D008, DOll 

SMP SP mounting preparation Miscellaneous Operations 3.5.5, Att. 4 

Super oxidizer, FOOF D004, DOOS, D006, 
SO Miscellaneous Operations 3.5.2, An. 4 D007, D008, DOO9, 

program 
DOlO, DOll 

SP Scrap dissolution, 0438 Nitrate Operations 3.5.2, Att. 4 D007 

SRL Special recovery line Metal Operation Processes 3.5.2, Att. 4 

SS Salt stripping Pyrochemical Processes 
3.5.3, 3.5.4, 3.5.5, D006, D008, PI20 
3.5.7,3.5.8, Att. 4 

SSD Special scrap dissolution Nitrate Operations 3.5.2,3.5.6, Att. 4 D006, D007, D008 

SSMD SS material development Pyrochemical Processes 3.5, Att. 4 DOO9 

STF Standard fabrication Miscellaneous Operations 3.5.6, Att. 4 D007 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

SX Americium processing 
Nitrate Operations 3.5.3,3.5.6, An. 4 

silicon removal 

TDC Thermal decomposition of 
Nitrate Operations 3.5.1, Att. 4 

DOOS, D006, DOO?, 
cellulose items D008, DOll 

TIGR Thermally induced gallium 
Metal Operation Processes 3.5.3, Att. 4 

removal 

UA Uranium fabrication Metal Operation Processes 3.5.2, Att. 4 

UPS 
Uranium/plutonium 

Nitrate Operations 3.5.2, Att. 4 
separation 

US Uranium separation for 
Nitrate Operations 3.5.2,3.5.6, Att. 4 

solid solution feed 

US2 Uranium separation for 
Nitrate Operations 3.5.2,3.5.6, Au. 4 

non-solid solutions feed 

VC Variable CSMO scrap 
Nitrate Operations 3.5.2,3.5.6, Att. 4 D006, DOO8 

dissolution 

VD Vapor degreaser and sand 
Metal Operation Processes 3.5.2, AU. 4 blasting 

VPl CSMO scrap dissolution Nitrate Operations 3.5.2,3.5.6, Au. 4 DOO9 

VP2 Polycube processing Nitrate Operations 3.5.1,3.5.6, AU. 4 

VP3 Hydroxide precipitation Nitrate Operations 3.5.3,3.5.6, Att. 4 DOO9 

VS Confirmation, inspection & 
Miscellaneous Operations 3.5.5, An. 4 

sampling 

VU Vessel unloading Special Processing Att.4 DOOS, DOOS 

VUL Vessel unloading Nitrate Operations 3.5.1, An. 4 D005, DOO8 

WE Welding Metal Operation Processes 3.5.2, An. 4 

WLT Welding leak test Metal Operation Processes 3.5.3, An. 4 

DOO?, D008, D009, 
WM Waste management Miscellaneous Operations 3.5.9, Au. 4 D022, D035, 0040, 

FOOl, F002, FOOS 

Inactive or unspecified PIS D007, D008, 0009, 
XO 

material Miscellaneous Operations 3.5.9, Att. 4 D022, D035, 0040, 
FOOl, F002, FOOS 

D004, DOOS, 0006, 
XES X-ray energy spectroscopy Miscellaneous Operations 3.5.5, Att 4 D007, D008, 0009, 

DOlO, DOll 

Inactive or unspecified PIS DOO?, D008, D009, 
XO 

material 
Miscellaneous Operations 3.5.9, Att. 4 D022, D035, D040, 

FOOl, F002, FOOS 

RD&D experimental D004, D005, 0006, 
XP Miscellaneous Operations 3.5.4, An. 4 D007, D008, 0009, processes 

DOlO, DOll 
ZD Scrap oxide dissolution Nitrate Operations 3.5.2,3.5.6, Att. 4 

* 
Process AK summary reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operation Processes 
(TWCP-AK-2.1-003,R2), Miscellaneous Operations (TWCP-AK-2.1-004,R.2), Nitrate Operations (TWCP-AK- 
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2.1-005,R.2), Pyrochemical Processes (TWCP-AK-2.1-006,R.2), and Special Processing (TWCP-AK-2.1-007, 
R.2) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19 

Waste Stream Number and Title: TA~55-19, Mixed Combustible Debris Waste 

Summary Category Group: S5000 

Waste Matrix Code and Description: S5300 

TWBIR: LA-M16 

Maximum Layers of Packaging: 

LAl16A, LAI16B, LAl16C, LA116D, LAI16E, 
LAl16F, LA116H, LA116I 

6 

TRUCON Codes: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 1 978-present 

Defense Waste Status: 

Waste Stream Volume (as stored): 

Defense-related transuranic (TRU) waste. There is no 
historical record or evidence of spent nuclear fuel or 
high-level waste ever having been handled at the 

facility. 

4173 containers (873 m3) (including lot T A-55-19A) 

850 SWBs, 3873 drums (2390 m3) Waste Stream Volume (after 

repackaging): 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 

TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non- 
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 

and were not segregated based on funding source until August 27, 1998. 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate TRU wastes. These operations include: 
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. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

. Determination of the high-temperature thennodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash; residues from 
other DOE facilities; anode heels; and analytical laboratory solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (less than 5 percent 
by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to) polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; 

Teflon products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper) and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent).ofnon-combustible solids (e.g., scrap metal, metal lids, zippers, 

. 

discarded tools). 

RCRA Characterization 

TA-55-19 is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

. FOO 1, F002, F003 and F005 

. 0004,0005, D006, D007, D008, D009, DOlO, 0011, D018, D019, D021, D022, D035, D038, 
D039, D040 
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. Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are 
segregated as a subset ofTA-55-19 due to the potential presence of vanadium pentoxide (EPA 

HWN P 120). (See separate AK summary for waste stream lot T A-55-19A). 

Radionuclide Content. 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 
in americium-241 and uranium-234 relative to plutonium, but may also be depleted in some 

cases. Some waste may contain uranium and its decay products (e.g., uraniurn-234) from one of 
several uranium material types used as feed material. In addition, trace levels of cesium-] 37 and 
protactinium-231 may be present because of their widespread presence as contaminants in TA- 
55 operations. Other waste may contain various radionuclides used as feed materials for 

producing detector materials, including americium-241, americium-243, cerium-144, curium- 

244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, 

uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan (TWCP- 
PLAN -0.2.7 -001 ,R.3) 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19A 

Waste Stream Number and Title: TA-55-19A, Mixed Combustible Debris Waste with 
P120 

NOTE: This is a subset (i.e., lot) of waste stream 
TA-55-19. It is distinguished from TA-55- 
19 only insofar as the waste has the potential 

to include vanadium pentoxide (EP A HWN 
PI20). 

Summary Category Group: 85000 

Waste Matrix Code and Description: 85300 

TWBffi: LA-M16 

TRUCON Codes: LAl16A, LAl16B, LAI16C, LAI16D, LAl16E, 
LA116F, LAll6H, LA1161 

Maximum Layers of Packaging: 6 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 02/98-06/98 

Waste Stream Volume (as stored): 

Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 

waste ever having been handled at the facility. 

12 containers (2.5 m3) 

Defense Waste Status: 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

TA~55 has extensive capabilities for the extraction and recovery of plutonium from residues and 

scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufacturing and recovery operations, associated maintenance operations, and T A-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 

TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non- 
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 

and were not segregated based on funding source until August 27, 1998. 

Not yet determined 



TWCP-AK-2.1-008,R.2/IC2 
Effective Date: 11/02/01 Page xx of xxv 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 
well as associated maintenance operations, generate TRU wastes. These operations include: 

· Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

· Reclamation of plutonium from scrap and residues produced by numerous feed sources 

· Disassembly of components for inspection and analysis 

· Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash; residues from 
other DOE facilities; anode heels; and analytical laboratory solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (less than 5 percent 
by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; 
Teflon products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 
discarded tools). 

ReRA Characterization 

TA-55-19A is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

. FOO 1, F002, F003 and FOOS 
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· 0004,0005, D006, 0007, 0008, D009, 0010,0011,0018,0019, D021, D022, 0035, D038, 

D039, 0040 

. P120 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defined isotopic compositions. Americium-241, 'neptunium-237, and uranium-234 may be 
present at detectable concentrations as decay products oftheir plutonium precursors. Some of the 
processes separate plutonium from americium and uranium. The waste will usually be enriched 
in americium-241 and uranium-234 relative to plutonium, but may also be depleted in some 
cases. Some waste may contain uranium and its decay products (e.g., uranium-234) from one of 
several uranium material types used as feed material. In addition, trace levels of cesium-137 and 
protactinium-231 may be present because of their widespread presence as contaminants in TA- 
SS operations. Other waste may contain various radionuclides used as feed materials for 
producing detector materials, including americium-241, americium-243, cerium-144, curium- 
244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, 
uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan (TWCP- 
PLAN-O.2.7-001,R.3) 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (fWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.l-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-20 

Waste Stream Number and Title: TA-55-20, Non-mixed Combustible Debris Waste 

Summary Category Group: 85000 

Waste Matrix Code and Description: 85300 

TWBIR: LA-T16 

TRUCON Codes: 

Maximum Layers of Packaging: 

LAI16A, LAI16B, LAl16C, LAI16D, LAI16E, 
LAl16F, LAI16H, LAl161 

6 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 1979-present 

Defense Waste Status: Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 

waste ever having been handled at the facility. 

281 containers (59 m3) Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Not yet determined 

Facility Mission 

T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and T A-55 
plutonium research are the sources of TRU-contaminated scrap, residues, and debris generated at 
TA-55. 1be scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non- 
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 
well as associated maintenance operations, generate TRU wastes. These operations include: 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 
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. Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash; residues from 
other DOE facilities; anode heels; and analytical laboratory solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (less than 5 percent 
by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; 

Teflon products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 
discarded tools). 

RCRA Characterization 

No HWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 
processes separate plutonium from americium and uranium. The waste will usually be enriched 
in amerÏcium-241 and uranium-234 relative to plutonium, but may also be depleted in some 
cases. Some waste may contain uranium and its decay products (e.g., uranium-234) from one of 
several uranium material types used as feed material. In addition, trace levels of cesium-I 3 7 and 
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protactinium-23l may be present because of their widespread presence as contaminants in TA- 
55 operations. Other waste may contain various radionuclides used as feed materials for 
producing detector materials, including americium-241, americium-243, cerium-144, curium- 
244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, 
uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan (TWCP. 
PLAN-O.2.7-001,R.3) 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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ACCEPT ABLE KNOWLEDGE SUMMARY REPORT 
FOR WASTE STREAMS TA-55-19, LOT TA-55-19A, AND TA-55-20 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization, and 
defines AK in its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (BPA No. 
NM4890139088) (WIPP W AP) defines AK information and provides guidelines on how 
AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-021). The primary purpose ofthis report is to 
systematically organize, evaluate, and summarize AK information about characteristics 
ofthe wastes generated by the Plutonium Facility at Technical Area (T A) 55, one of the 
TRU waste generators at Los Alamos National Laboratory (LANL). By doing so, this 
report provides technical support for assignment of specific waste containers to the waste 
stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

lbe AK search for the information related to waste streams TA-55-19 (including lot TA- 
55-19A) and TA-55-20 covered: 

· Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001) (Sampling Plan) that includes information 
regarding all waste streams, including TA-55-19 and TA-55-20 

NOTE: The primary sources of waste generator information presented in the AK 
Information Summary are: 

- ,The "Los Alamos National Laboratory Transuranic Waste Database" 
maintained by the Facility Waste Operations (FWO)-Integrated 

..Information Management (11M) group for all TRU waste in storage at 
TA-54, in accordance with AP-SWO-006 

- The TA-55 Waste Management System (WMS) database described in 
QA-TP-WMS-OOO.OOI and in Section 7.2 of the TA-55 Transuranic 
Waste Interface Document (TWID) 

- Archived older versions of the TA-55 WMS database (TWCP-6988) 
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· Review of documents related to the waste generation and waste management 
activities at T A-55 as documented in the Acceptable Knowledge Roadmap 
(Attachment 1) 

· Interviews with personnel involved with waste generation and waste management at 
TA-55 as documented in process AK reports listed in the Acceptable Knowledge 
Roadmap (Attachment 1) 

· Review of process AK reports for T A-55 processes (as discussed below) 

· Analysis of processes generating waste, as discussed in the process AK reports and in 
this report 

The Transuranic Waste Characterization/Certification Project (TWCP) Records 
Management/Document Control (RMDC) Center contains copies of the doclpllents that 
are referenced in this summary report. Unclassified Controlled Nuclear Information 
(UCN!) is reported in records, rather than included in this report. Such records are 
identified as UCNI in the Acceptable Knowledge Roadmap (Attachment I). 

This AK summary report is based on detailed information compiled in a set of closely 
related reports about TRU waste generating activities at TA-55. For convenience in 
organizing AK for plutonium processing at this facility, the processes were categorized 
into six operational areas. The multiple processes in each area are described in detail in 
the following six process AK reports: 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.1-002) 

· Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

· Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005) 

· Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 
55 (TWCP-AK-2.1-006) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007) 

The process AK reports contain information on over 175 individual processes that have 
each been assigned a unique identifier called a process/status (P/S) code. For example, 
the nitrate operations report (Process Acceptable Knowledge Summary Report for Nitrate 
Operations at TA-55 [TWCP-AK-2.1-005,R.2J) covers waste generation processes and 
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characteristics for over 80 different processes, each with its own PIS code. The search 

and compilation of AK information was based on PIS code, because that is the greatest 
level of process detail recorded in waste generator records. However, as described in 

section 3.2, TA-55 TRU waste items have always been segregated and packaged into 

waste containers based on the physical form and material type content of the waste, 
without regard to process of origin (i.e., PIS code). In order to mitigate confusion 

resulting from these two different ways of categorizing TA-55 waste (by process of 
generation and PIS code or by material content and waste stream number), separate AK 
reports have been prepared for each categorization method (i.e., process AK reports for 
process areas, and AK summary reports for waste streams). The AK information search 

was performed based on the processes used at TA-55 and tracked by the PIS codes, and it 
is summarized in the process AK reports. 

This AK summary report summarizes AK information specific to the combustible debris 

waste streams TA-55-19 (including waste stream lot TA-55-19A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

T A-55 has extensive capabilities for the extraction and recovery of plutonium 

from residues and scraps generated from operations at various LANL facilities 
and other DOE sites in the defense complex. The recovered plutonium is 

converted into pure plutonium feedstock. These manufacturing and recovery 
operations, associated maintenance operations, and TA-55 plutonium research are 
the sources ofTRU-contaminated scrap, residues, and debris generated at TA-55. 
The scrap and residues are processed to recover as much plutonium as practicable 

before disposal. Wastes are generated from plutonium recovery and purification 
for defense and non-defense programs; these wastes are generated and produced 

in the same rooms and gloveboxes and were not segregated based on funding 

source until August 27, 1998. 

The combustible waste streams TA-55-19 and TA-55-20 were generated at the 
TA-55 Plutonium Facility (Building PF-4) as debris waste from process 
operations and glovebox maintenance involved in plutonium recovery. For this 

reason, the waste streams are defense related. However, waste also was produced 

from "special process" and research-related activities. These wastes were not 
segregated until 1998, but rather were commingled in the final waste containers to 

such an extent that segregation is not possible on the basis of waste generating 

process or glovebox location (TWCP-887). The waste was also co-mingled with 
room trash related to these same operations (both defense and non-defense), 
which was initially boxed as low-level waste but was returned for discard in 

drums as TRU waste when on-site assay results showed it exceeded the low-level 
waste threshold value (TWCP-816). 
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A LANL site map and a detailed map of the buildings at TA-55, including 
Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Asswnptions Used to Delineate the Waste Streams 

The basis for delineation ofTA-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 

which date back to the start of operations at the Plutonium Facility in 1978 

(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details of these 
planning and implementation documents are summarized in this section, to 
provide background information to support the process used by TWCP to assign 
TA-55 waste containers to specific waste streams. Waste stream assignment is 
made on the basis of waste generator information compiled in the TWCP waste 
container data base, which comprises the bulk of the Sampling Plan. Waste 
generator information is reviewed to identify the types and sources of waste items 
present in each drum, which are key factors in the evaluation of the most 
appropriate waste summary group, waste matrix code, and potential for the 

presence of hazardous constituents in that drwn. 

3.2.1 Waste Packaging at TA-55 

Inspection, collection, documentation and packaging operations of solid, 

certifiable TRU wastes at TA-55 are conducted in PF-4 by a waste 
management section or team (TWCP-352, TWCP-700, TWCP-701, 
TWCP-3943). Wastes from all TRU waste-generating activities at TA- 
55 are handled and packaged by this team. Materials are considered 
waste only when they have been received and processed by the waste 
management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at TA- 
5S stated the guiding philosophy of minimizing the amount of waste 
generated and minimizing the plutonium content of that waste (TWCP- 
3943). Discard Limits (DL) for plutonium in various types of waste 
matrices were established by the waste-generating group, and approved 
by the LANL division office and the DOE Albuquerque Operations 

Office. Personnel were requested to sort potentially recyclable TRU 
waste items (i.e., those containing potentially recoverable amounts of 
plutoniwn) into classes such as rubber, plastics, rags, non-Pu metals, 
glass, oils, cans, sweepings, etc. These materials were then assayed. 

Based upon its plutonium level relative to the DL, material was either 
sent to recovery operations or to "20-year" retrievable storage. All 
liquids, including oils, were required to be sent to recovery operations 
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for processing. Liquids were explicitly prohibited from any container of 
solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 
of the waste certification functions and controls that applied to their 
specific processes and waste streams. TA-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 
waste (TWCP-701), defined as follows: 

· Combustible waste forms included materials that could be reduced to 

an ash if desired but that did not require further processing to meet 
the WIPP WAC (TWCP-70l). (This defmition is still current.) 
Subcategories included plastic-base, cellulose-base and 

miscellaneous (graphite and graphite crucibles). It was acceptable 

for the combustible waste stream to include some unspecified 

"small" fraction of noncombustible solids such as scrap metals. 

· Noncombustible waste forms included materials that could not be 
reduced to ash but that did meet the WIPP WAC without further 
processing (TWCP-701). The two subcategories were metals and 
non-metals. The non-metal wastes included glass, fiberglass heating 

mantles, porcelain crucibles, ceramic furnace tube inserts, and 

leaded glovebox gloves. It was acceptable for the noncombustible 
waste stream to include some unspecified "small" fraction of 
combustible solids, and that could be contained in plastics. For 
WIPP purposes, any waste forms that were chemically compatible 

and that met the WAC, could be combined into a single waste 
container. 

. 

In 1995, a new TRU Waste Certification Plan was adopted, including a 

new attachment that formalizes how the T A -5 5 waste management team 
currently segregates newly generated wastes into waste streams (TWCP- 
700). Waste materials are segregated: 

· by radioisotope, to meet nondestructive assay (NDA) and gas 
generation requirements 

· by material matrix, to meet NDA and TRUCON requirements 

. by hazardous constituents, to meet RCRA and Department of 
Transportation (DOT) requirements 

Combustible waste forms include plastic base and cellulose base 
(TRUCON code 116), but graphite waste was moved to the 
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noncombustible category. Noncombustible debris waste forms are 
broken down to a finer level of classification than had previously been 
used: 

· metals (TRUe ON code 117) 
. glass (TRUCON code 118) 
. HEPA filters (TRUeON code 119) 
· leaded gloves (TRUeON code 123) 
· salts (TRUCON code 124) 
· graphite (TRUCON code 115) 

In addition, each major waste form includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 

necessary to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation for TA-55 

From the beginning of operations at TA-55, the physical description of 
each waste item generated was documented on a Waste Origination and 
Disposition Form (WÛDF) by the waste generator according to 
controlled procedures. The PIS code for waste items was sometimes also 
documented on this form. Starting in 1987, the TA~55 Plutonium 
Facility began its current system of tracking waste items both by the 
process 'from which they originated as well as by their material content 
Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the process that produced the 
waste item (although recording ofP/S codes was inconsistent until about 
1990). In the packaging process, a standard form, the Discardable Waste 
Log Sheet (DWLS), was used to list each ID code and record its matrix 
material. This form was signed by the waste packager and approved by 
quality assurance personnel. Both the WODF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 
For waste stream TA-55-19, example copies of these container records 
(for combustible debris) are included in Attachment 4. Note that this 

waste container (LA00000056636) contains waste items generated by 
three different PIS codes (CXL, ED, and SC), each with its own 
completed WûDF. 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, TA-55 wastes 
have been assigned to waste streams based on the waste segregation 
schemes used by TA-55: 
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· First by radioisotope content (Pu-238 or Pu-239 material type) 

· Then by material matrix (combustible, noncombustible, metal, glass, 

etc. waste types) 

· Then by hazardous waste status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delineation was performed using waste generator 
information (such as the WODF and DWLS) that has been compiled in 
an electronic data base that is part of the Sampling Plan. Because waste 
items from several different PIS codes were combined into each waste 

drum, a special sort on the PIS code of each waste item in a drum was 
necessary to determine if the drum contained all non-mixed items, some 
or all mixed-waste items, or a special case item (such as an item from 
PIS code SS carrying the EPA Hazardous Waste Number (HWN) PI20). 
If the PIS code information was missing for any item in a waste drum (as 
was the case for many older wastes), that drum was conservatively 
assigned to the mixed-waste stream. Fortunately, the special case wastes 
carrying the HWN Pl20 were generated relatively recently, such that the 
data base records for those items are complete. 

3.2.3 Waste Container Labeling 

The net effect of the waste packaging system used at T A~55 is that 
several HWNs are conservatively assigned to individual waste streams 
for the purposes of WIPP disposal, because the WIPP W AP requires 

HWN assignment on a waste stream rather than a waste container basis. 
For the purposes of generator and on-site storage, however, LANL 
labels waste on a container by container basis. Thus, the hazardous 
labels on containers in storage at LANL should not be expected to 
correspond to the HWNs assigned to the waste stream through this AK 
summary report. Hazardous labels are updated to meet WIPP disposal 
requirements just before loading waste containers into the Transuranic 
Package Transporter-Model II (TRUPACT-II) for shipping to the WIPP. 

3.3 Waste Physical Form and Content Description 

The TA-55-19 and TA-55-20 waste streams are defined as combustible debris 
waste streams (Sampling Plan, Appendix D), with TA-55-19 being a mixed-waste 
stream and TA-55-20 its non-mixed counterpart. TA-55-19A is a small substream 
lot, distinguished from TA-55-19 by the addition ofHWN P120. Both of these 

waste streams include paper, rags, plastic, rubber, and plastic-based and cellulose- 
based waste generated at the facility. Plastic-based waste includes, but may not be 
limited to, polyethylene and vinyl tape, gloves, plastic vials, polystyrene, Tygon 
tubing, polyvinyl chloride plastic, Teflon products, Plexiglas, and dry box gloves 
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(unleaded neoprene base). Cellulose-based waste includes, but may not be limited 
to, rags, wood, paper, and cardboard; laboratory coats and overalls; booties and 
cotton gloves, and similar materials. The waste may also contain a small fraction 
(generally less than 5 percent) of non-combustible solids (scrap metal, metal lids, 
and clothing zippers) (Sampling Plan, Appendix D). 

Leaded gloves are also generated as process waste in TA-55 operations. Prior to 
1987, leaded gloves were discarded in the combustible and non-combustible 
debris waste streams, including TA-55-19. Between 1987 and May 1992, leaded 
gloves began to be segregated from combustible debris and discarded in the metal 
debris waste stream because of concern that explosive lead oxides might form if 
the combustible debris waste were ever incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and assigned 
to a separate leaded-glove waste stream. 

3.4 Waste Volume and Time Period of Waste Generation 

The following information is from Appendix D of the Sampling Plan (R.3). These 
inventories are expected to change because the Sampling Plan is continually 
updated as new waste information is obtained. 

· TA-55-19 includes 4173 containers (873 cubic meters), that were generated 
from 1978 to the present time. 

NOTE: Waste stream lot TA-55-19A is a subset ofTA-55-19 that contains 
12 containers (2.5 m3) with waste items generated from PIS codes 
SD and SS between February and June 1998 (Attachment 6). 

· TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
1979 to the present time. 

3.5 Waste Stream Generation Processes 

3.5.1 ()~rview 

The TA-55-19 and TA-55-20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
,plutonium from residues, metal fabrication, and research and 
development (R&D) activities. The variety ofplutonium handling 
.operations includes: 

· Preparing ultra-pure plutonium metals, alloys, and compounds 

· Prt:;paring (on a large scale) specific alloys, including casting and 
machining these materials into specific shapes 
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. Determining high-temperature thermodynamic properties of 
plutonium 

. Reclaiming plutonium from scrap and residues produced by 
numerous feed sources 

. Disassembling components for inspection and analysis 

. Manufacturing of parts on a limited basis 

. Processing mixtures of plutonium and uranium oxides for reactor 
fuels. 

The manufacturing and research operations performed at TA-55 in the 

recovery of plutonium results in the production of plutonium- 
contaminated scrap and residues. These residues are processed to 

recover as much plutonium as is practical (TWCP-352). TA-55 has 

extensive capabilities for the extraction and recovery of plutonium from 
residues and scrap generated from operations at various LANL, other 

U.S. Department of Energy (DOE) facilities, and commercial 
radioactive sources. These recovery operations, along with associated 

maintenance operations, and TA-55 plutonium research are the sources 

ofTRU waste generated at TA-55. 

Plutonium processing operations generate contaminated combustible 

waste from: 

.;~Plastic materials that result in combustible waste such as Tygon 
. 
tubing, polyvinyl chloride vials, plastic bags, etc. 

· Cellulose-based cleaning aids and personal protective equipment 
êsuch as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

. rtRubber- and Teflon-based products (such as rubber gloves, Teflon 
I<tape, gaskets, stoppers, etc.) used in operations 

3.5.2 Process Flow Diagrams 

Detailed information about the TA-55 plutonium recovery processes can 
be found in the process AK reports. For purposes of the AK search, and 
to allow convenient referral to and referencing of the process AK reports 
in this waste stream AK summary report, the processes have been 
divided into six major areas: 

. Chloride Operations (TWCP-AK-2.1-002) 

. Nitrate Operations (TWCP-AK-2.1-005) 
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. Miscellaneous Operations (TWCP-AK-2.1-004) 
· Special Processing (TWCP-AK-2.1-007) 
· Metal Operation Processes (TWCP-AK-2.1-003) 
. Pyrochemical Processes (TWCP-AK-2.1-006) 

Generalized flow diagrams for these six operational areas are presented 

as Attachment 3 and indicate PIS codes for the various processes. The 
full block flow diagram for plutonium processing and waste 
management at TA-55 is given in reference TWCP-886. 

The following subsections describe the processes that generated debris 

waste assigned to the TA-55-19 and TA-55-20 waste streams. The 
potential for RCRA-regulated constituents to be present due to feed 
materials and chemical use in these processes is summarized in Sections 
3.6.1 and 3.6.3. The applicability ofEPA HWNs as a result of this 
potential is specified in Section 8. 

3.5.3 Chloride Operations 

PIS codes CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, 
PH, PAA, PUB, and SE 

A detailed description of chloride operations can be found in Process 
Acceptable Knowledge Summary Reportfor Chloride Operations at TA- 
55 (TWCP-AK-2.1-002). 

The overall goal of the chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 

from pyrochemical operations, plutonium-beryllium (PuB e) neutron 
sources, analytical laboratory solutions, and residues from other DOE 
facilities. Chloride operations can be broken down into the following 
process steps: 

. Pretreatment 
· Dissolution 
. Purification 
· Hydroxide precipitation 

Pretreatment may include sorting, crushing, and/or pulverizing feed 
materials prior to being fed into later steps of chloride operations. A 

separate pretreatment procedure is the decladding of plutonium- 
beryllium sources. The PuBe metal alloy is removed from the sources, 
which are then entered into the chloride line for plutonium recovery 
along with other materials. 
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In the dissolution step, hydrochloric acid is used to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further purification (see next paragraph), and solid 

wastes are discarded as debris waste or sent to cement fixation in nitrate 
operations (Section 3.5.4). 

Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chemical nature of the material 
to be purified. Ion exchange columns are used to collect plutonium and 
separate out impurities. Enriched solutions may be further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 
plutonium oxide. 

In the hydroxide precipitation step, plutonium in filtrate solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes and derive from one or more of the following: (a) feed 
materials that consist of or contain these metals; (b) leaching of 
chromium from stainless-steel equipment components; or (c) the use of 
silver salt (until 1994) as an indicator of chloride content. The resulting 
Pu-enriched hydroxide cakes become feed material for nitrate 
operations, and liquid meeting the T A-50 WAC is sent to the RL WTF 
using the caustic waste line. Some hydroxide cakes are returned to the 
dissolution step for re-processing. 

3.5.4 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, A TL, BAC, BF, BL, BM, BU, CC, CD, 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, EID, EV, FA, FC, 
FX, GMS, HC, HCD, HD, HGMS, HP, HRA, lA, IS, LC, LGI, LG2, 
LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR. 00, OH, 
OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC, SP, SSD, SX, IDC, UPS, US, US2, VC, VPI, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 
Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 
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. Pretreatment 

. Dissolution 

. Purification 
· Evaporation 

. Cement fixation 

Pretreatment primarily includes physical processes used to separate 
scrap and residues for the next step-dissolution. It may include 
calcination, caustic leaching, chemical separation (hydroxide or oxalate 
precipitation), crushing and pulverizing, distillation, filtering of liquids 

or oils, incineration, magnetic separation, passivation, scraping, or 
sorting. After pretreatment, solids are sent to dissolution if plutonium 
concentrations are above the DL and to solid waste packaging (at the 
present time) or to cement fixation (in the past) if concentrations are 
below the DL. Liquids are sent to purification if plutonium 
concentrations are above the DL and to the T A-50 Radioactive Liquid 
Waste Treatment Facility (RL WTF) if they meet the T A-50 RL WTF 
WAC or to evaporation and cement fixation; otherwise, they are further 
treated until they meet that WAC. 

Dissolution includes various steps that generate plutonium nitrate 
solutions for feed to purification. Primary chemicals used in dissolution 

are nitric acid, calcium fluoride, and/or hydrofluoric acid. Filtered solids 

are returned to the dissolution process until plutonium concentrations are 
below the DL, then sent to cement fixation for disposal. Debris items are 
disposed after removal of plutonium contamination above the DL. 
Plutonium-bearing solutions are sent to purification. 

Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. The 
enriched solutions are then sent to oxalate precipitation. Calcination of 
the oxalate converts the plutonium to oxide form. The depleted liquids 

are sent to the evaporator or the RL WTF, and the calcined plutonium 
oxides are sent to the vault. 

The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the volume of liquid 

waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 
Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 
are collected and immobilized in cement. Most of the wastes generated 
under these processes (pIS codes CF, HP, and IA) are classified as 
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cemented wastes and would not normally be part of the debris waste 
streams. 

3.5.5 Miscellaneous Operations 

PIS codes AC, ACl, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, 
EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, LIBS, ME, NCD, 
RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

A detailed description of miscellaneous operations can be found in 
Process Acceptable Knowledge Summary Report for Miscellaneous 
Operations at TA-55 (TWCP-AK-2.1-004). 

R&D projects at T A-55 include an array of activities involving applied 
techniques and methods designed to study and improve processes 
associated with the purification, separation, extraction, recovery, and 
characterization of actinides (primarily plutonium) from various 
matrices. General types of miscellaneous processes are described below. 

Extraction/Separation Studies. A series of similar actinide extraction, 
separation, and characterization R&D studies involved processing of 
actinide hydroxide cakes from chloride and nitrate operations, 
development of sensors and instrumentation for online chemical 
analysis, and purification process development. The process R&D 
activities were of a non-routine developmental nature involving 
research, process development, small scale "trouble-shooting," and 
occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium. 

Halogenation Studies. A variety ofR&D efforts used fluorinating agents 
to fluorinate samples containing plutonium residues. A gas flow loop 
was used to pass a fluorinating agent through a gas-solid reactor where 
plutonium in the solid residue reacted chemically to form solid PuF 4 or 
gaseous PuF 6. Gaseous PuF 6 was trapped in a cold trap, distilled, and 
reduced to PuP 4. Separation operations involving experimental 
chlorination processes were similar to the fluorination procedures. A gas 
loop was used to flow carbon tetrachloride and perchlorocarbons 
through a gas-solid reactor to chlorinate plutonium oxides to form 
recoverable plutonium compounds. 

Non-Aqueous Dissolution/Extraction Operations. Non-aqueous 
dissolution/extraction operations included the dissolution of actinide 
compounds and actinide-containing matrices in superacid media. The 
superacid solutions were evaporated to leave solid products that were 
analyzed by a variety of methods. The study of the organometallic 
chemistry of uranium and thorium in non-aqueous solvents consisted of 
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a variety of small-scale organoactinide operations involving 

fundamental research of the synthesis in non-aqueous media of new 
actinide compounds, their characterization and reaction chemistry, and 
application to existing actinide processing technology. Other operations 
comprised a broad range of laboratory activities in support of 
fundamental and applied actinide chemistry research, including 
preparation of solvents and reagents, synthesis of new chemical 
compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 

Analytical Operations. This category covers all analytical techniques 

performed in Room 124 of the Plutonium Facility. Processes involve 
analysis of plutonium and americium, RCRA metals, and trace metals. 
Originators provide samples, which are prepared for further analyses, 

such as inductively-coupled plasma (ICP) and X-ray energy 
spectroscopy (XES). Unused liquid samples are returned to the 

originator, sent to radiochemistry for counting, or sent to recovery 
operations. 

R&D Efforts. Several small-scale R&D efforts primarily focused on 
plutonium recovery included the following activities: 

. Fluoride sintering OfPU02 took advantage of the presence of fluoride 
to aid the formation of a sintered mass of PU02 powder at 

temperatures above 700 oC. 

· Chlorination of Pu oxides involved oxides with tantalum chips from 
Rocky Flats Environmental Technology Site (RFETS). Chlorination 
was used to recover plutonium from potassium chloride and sodium 
chloride matrices. 

· Processing of molten-salt extraction (MSE) salts generated at LANL 
and RFETS. 

· Recovery of plutonium from ash involving plutonium/thorium oxide 

mixtures. 

· Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium for NDA 
standards. 

Measurement/Detection Operations and Studies. PIS code VS involves 
the inspection of oxides and metals. Materials are retrieved from the 
vault, brought to the glovebox, inspected and sampled if necessary, then 
repackaged and returned to the vault. Assay methods include XES, laser 
based spectroscopy, and other spectroscopic techniques. Electron 
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microscopy may be conducted on actinide samples in the future. In 
addition to elemental and isotopic analyses, other measurement studies 

are designed to calculate the surface area and pore size distribution of a 

sample and to analyze its surface characteristics. 

Pyrochemical Matrix Studies. A pyrochemical matrix study was 
conducted from 1986-1992 and involved rod milling prior to screening. 

This process had two objectives: (1) blending of large batches of 
homogeneous plutonium metal oxides for pyrochemical operations, and 
(2) dissolution of plutonium metal oxides for nitrate operations. The 
process changed in August 1992 when a need developed to blend oxides 
to provide feed material for making NDA standards. In February 1995 

the process again changed, with the objective of determining the effect 
of pyrochemical salt matrices on the accuracy ofNDA measurements. 
Process activities involved crushing, pulverizing, blending, roasting, and 
sieving pyrochemical salts. The results were used to determine handling 

and processing of the salts and to correct bias measurements. The feed 

material consisted of high-purity oxides to use in the fabrication of 
standards for use at LANL and throughout the DOE complex. 

Hydrothermal Processing. The hydrothermal processing procedure 

involves the reaction of aqueous/organic mixtures, pure organic liquids, 
or contaminated combustible solids (e.g., ion exchange resins, plastic 

filters, and cellulose rags) under supercritical conditions (i.e., high 

temperature and pressure). Feed streams include, but are not limited to, 
carbon tetrachloride, tributyl phosphate, and organic solvents. Process 

effluents are gases, liquids, and salts. Organic components are oxidized 
to carbon dioxide. Nitrate contaminants are converted to pitrogen gas 
and some nitrous oxide. Components such as chlorine, sulfur, and 
phosphorus are oxidized and converted to acids or salts. Gases are 
liberated; solids and liquids are collected for recovery or disposal. 

Electrochemistry Experiments. Electrochemistry methodologies were 
designed to decontaminate items, replace processes that produce large 

amounts of waste, or enhance chemical reactions. The process involved 
uranium decontamination of disassembled weapon components from 
various sites with various levels of plutonium surface contamination. 
The operation was strictly an aqueous process in which an alkaline 
solution was reacted with the components to precipitate uranium. 
Significant amounts of metal could be stripped in a short period. The 
solution containing the precipitated uranium salts was then dried for 
mass balance. 

Metallography. The purpose of the metallography operation is to 
characterize the microstructure of metallic or ceramic pieces to verify 
and establish the quality and effectiveness of welds. Materials examined 
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consist of plutonium and uranium carbides, nitrides, and oxides, as well 
as zirconium and tantalum alloys, and stainless steel. Metal pieces 
(pellets) are cut with a diamond saw. Ceramic pieces are subjected to 

grinding with standard metal grinding media (e.g., papers impregnated 

with silicon carbides and diamond). The materials are polished with 
several different chemical compounds. 

Waste Management Operations. PIS code RD was used in Room 432 
from 1984-1986. It allowed for tracking of demonstration drums (one 

drum each year) that were packaged and prepared in accordance with the 

TA-55 Attachments to the Certification Plan (TWCP-701) to meet the 
WIPP requirements at that time. Packaging of these drums did not of 
itself result in the generation of TRU waste. The waste drums that were 
packaged contained non-mixed TRU waste. 

Operations under PIS code NCD occurred from April 1989 - April 1991 

in Room 432. This PIS code was established to provide a mechanism for 
dealing with TRU drums that did not confirm specifications (e.g., 
recorded weight or nuclear material content). Non-confirming drums 

were temporarily set aside until such time as personnel could reprocess 
them under PIS code WM to correct the nonconfirming condition. After 
April 1991, nonconfirming drums were dealt with immediately, and PIS 
code NCD was no longer needed. 

PIS code WM is currently limited to waste that arises from the TRU 
solid waste management operation in Room 432. This situation has been 
the case since the beginning of 1993. Room trash boxes from Building 
PF-4 have always been handled as low-level waste; however, the boxes 

were assayed to verify contamination levels and any that were 
determined to be TRU waste were diverted to Room 432 for 
repackaging as such. From May 1987 through 1992, these boxes were 
created as PIS code XO or XO. These codes were changed to PIS code 

WM after 1992. Additional controls were placed on room trash after 
1992. Trash was assayed with the Multiple Energy Gamma Assay 
System (MEGAS). When a container was rejected because of MEGAS 
data, the rejected container was returned to the originator for removal of 
.any "hot" item(s). This process also allowed greater control to prevent 
discarding regulated materials (e.g., RCRA constituents) in room trash. 

PIS code XO was designated for waste materials that could not be 

associated with a specific room, such as a hallway, mezzanine offices, 
rest rooms, change rooms, basement, pump rooms, and trolleys. The 
waste from all these areas, except the pump rooms and trolleys, would 
be low-level waste and no RCRA constituents would be associated with 
the waste items. 
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PIS code XO indicated waste materials that were generated within 

specific rooms but could not be associated with an individual PIS code 
in that room. 

3.5.6 Special Processing 

PIS codes ACe, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, 
SBB, SL, and VU 

A detailed description of special processing is found in Process 
Acceptable Knowledge Summary Reportfor Special Processing at TA- 
55 (TWCP-AK-2.1-007). 

Special Processing includes processing operations for Material Type 
(MT) 42, and R&D activities for MT 52. (See Section 3.6.2 and Table 2 

for descriptions of plutonium material types.) Because processing MT 
42 is a smaller-scale version of the recovery processes used for MT 52, 
MT 42 processing has five main recovery steps: 

· Head-end operations 
· Nitrate ion exchange operations 

. Chloride ion exchange. operations 
· Separation and purification by precipitation 
. Pyrochemical processes 

Only head-end operations and separation by purification and 
precipitation are covered here, since chloride ion exchange operations, 

nitrate ion exchange operations, and pyrochemical processes are covered 
briefly in Sections 3.5.3, 3.5.4, and 3.5.8, respectively. 

Head-end operations leach tools, labware, crucibles, rags, etc., in nitric 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

Separation and purification by precipitation is a method of plutonium 
removal from aqueous solutions. The most common precipitation 

methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

All wastes generated by MT 52 R&D operations are replicated for MT 
42 but carry different PIS codes to differentiate and identify the 
radionuclide content of the waste. Outputs from Special Processing 

include high purity metal for casting and machining. 
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3.5.7 Metal Operation Processes 

PIS codes AO, ARl, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, 
EL W, EM, EV AC, FF, FSPF, GI, HG, 10, IN, ITF, ITF4, ITF7, lA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCR, PO, PE, PF, PH, PIG, 
RAP, RAP2, RL, RS, SRL, TIG~ VA, VD, WE, WLT 

A detailed description of metal operation processes is found in Process 
Acceptable Knowledge Summary Report for Metal Operation Processes 
at TA-55 (TWCP-AK-2.l-003). 

The processes included in metal operations can be divided into three 
groups 

· on-going metal operations 
· developmental metal operations 
· reactor fuel development 

The main goal of metal processes is to take the high purity metal 
produced by pyrochemical operations and produce shaped metal pieces. 
On-going metal operation processes include various R&D activities, 
alloy development, casting of metals, welding, coating, and 
machining/metalwork on various metals. Developmental metal 
operations include the Advanced Recovery and Integrated Extraction 
System (ARIES) project, assembly operations, burst testing of shells, 
experimental laser welding, furnace operations, and various other 
experimental activities. In reactor fuel development, enriched uranium 
oxide, depleted uranium oxide, and/or plutonium oxide feeds are 
blended and mixed with graphite, and various operations are performed 
to convert the feed material into pellets that can be used for fuel. Testing 
and R&D are done on the fuel pellets. 

. 

3.5.8 Pyrochemical Processes 

PIS'codes CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, SD, 
88, and SSMD 

A detailed description of pyrochemical processes is found in Process 
Acceptable Knowledge Summary Reportfor Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006). 

Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical process outputs 
are most often high-purity metal feed materials for metal operations. 
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Metal preparation processes include the following: 

Metal Preparation Line. The metal preparation line produces 
plutonium metal from fluoride salts. Hydrogen fluoride gas 
reacts with plutonium oxides obtained from calcination of 
oxalate or peroxide precipitates from the aqueous nitrate or 
chloride process lines. The plutonium compound is further 
reacted with various chemicals to produce plutonium metal, 
which can then be recovered as a small globule, or button, by 
breaking the crucible. 

Direct Oxide Reduction (DOR). In the single pass nOR 
process, plutonium oxide and calcium metal are reacted in 
molten calcium chloride (CaCh), or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The 
reaction is conducted in a magnesium oxide (MgO) crucible. 
After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
contains un reacted oxide and metal shot, which is sometimes 
recovered by addition of fresh salt plus additional calcium 
metal. 

Multiple-Cycle Direct Oxide Reduction (MCDOR). To 
minimize the salt waste, the MCnOR process was started, in 
which the molten salt is regenerated by sparging the CaClr 
CaO mixture with chlorine gas between multiple plutonium 
metal production runs. After approximately five cycles of 
metal production, the mixture is cooled and the salt and metal 
phases are separated. 

Metal purification processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate 
americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from 
plutonium metal (TWCP-352). This process is employed 
only if the americium content is greater than 1000 ppm. In 
the original process, which operated from 1979 to 1988, 
magnesium chloride (MgCh) was added to the impure 
plutonium metal in a molten salt of sodium chloride (NaCI) 
and potassium chloride (KCI), contained in a MgO crucible, 
and heated to 750 oc. The magnesium chloride oxidized 
americium to AmCh, although some plutonium was also 
converted to the chloride salt form. In 1988, the MSE process 
was converted to use plutonium chloride (PuCh) produced 
by in-situ chlorination in a tantalum crucible. Ninety percent 
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of the americium and ten percent of the plutonium are 
transferred from the feed metal to the salt. After cooling, the 
salt and metal are mechanically separated. The salts are 
transferred to the salt stripping process. 

Electrorefining (ER). The ER process takes impure metal 
from the MSE and MCDOR (DOR) processes and produces 
high purity plutonium metal. Impure plutonium is cast as an 
anode, which is then placed in a magnesium oxide crucible 
with a salt mixture, a metal cathode (typically tungsten), and 
a seeding reagent that is MgCh or PuCh. After the anode and 
salt melt, current is applied to the system, and plutonium at 
the anode is oxidized to plutonium ions, that travel to the 
cathode and are reduced back to the metal state. Impurities in 
the original plutonium anode that are less electroactive than 
plutonium (including cadmium, chromium, lead, and silver) 
remain in the anode, while impurities more electroactive than 
plutonium (including barium) remain in the molten salt. After 
cooling, the crucible is broken and the residues are physically 
separated from the high purity product metal. Anode heels 

were sent to pyroredox from 1984 to 1986. Currently, salts 

are sent to chloride operations or carbonate 
oxidation! distillati on. 

From 1987 to 1989, secondary solvent metals such as 

cadmium, bismuth, lead, and gallium were added to 
experimental studies of the ER process. 

Ancillary metal production operations include the following: 

Salt Stripping. The MSE and ER salts are further treated by 
salt stripping, oxygen sparging or carbonate oxidation, and 
salt distillation. The salt stripping process treats the residue 
by melting and stirring the salt with calcium metal in a 

magnesium oxide crucible at 850oC. This treatment reduces 
the plutonium in the salt to metal and allows the metal to 
coalesce for physical removal and recovery. After cooling, 
the crucible is broken and the metal physically separated and 
recycled to the ER process or burned to oxide and sent back 
through aqueous recovery. The crucible shards are leached in 
hydrochloric acid, then discarded. 

Oxygen sparging and carbonate oxidation (since 1996) are 
used to ensure that any plutonium, americium, or metallic 
sodium or potassium left in the salts are converted to 
nonpyrophoric oxide forms. 



TWCP-AK-2.1-008,R.2/IC2 
Effective Date: 11102/01 Page 21 of63 

Vanadium pentoxide (V 205) was used in place of carbonate 
to convert metals to oxide as part of the salt stripping process 
from February to June 1998. Wastes that potentially contain 
this chemical (HWN P120) are segregrated into waste stream 
lot TA-55-19A (see Section 4.0). 

Salt Distillation. Salt distillation allows the recovery of 
plutonium oxide from the chloride salt and produces purified 
chloride salt for reuse. 

Pyroredox. The pyroredox operation was used to recover 
plutonium from spent anode heels in the mid- to late 1980s. 
The anode heel was polished with calcium metal to remove 
surface oxide, then oxidized to plutonium (III) with zinc 
chloride (lnCh) in molten KCI, forming plutonium chloride 
(PuCb). Elements more electroactive than zinc (including 
barium) were oxidized into the salt phase, and the zinc 
formed a metal button. The salt was then mixed with calcium 
metal in CaCh to reduce the plutonium to the metal phase, as 

well as reducing all elements less electroactive than calcium. 
The salt phase containing small amounts of the impurity 
barium was mechanically separated from the metal phase and 
discarded. The metal phase containing zinc was placed in the 
vault or further treated, and the plutonium eventually was 
routed back to ER. 

Ingot Casting. Metal is melted in a MgO crucible to cast the 
ingot. 

Metal Coalescence. Metal coalescence is used for plutonium 
turnings to coalesce the turnings into a metal button. Calcium 
metal and CaCh are added to a MgO crucible along with the 
turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace 
or crucible surfaces are collected for conversion to the oxide 
phase. These metal pieces are placed in a furnace for the 
conversion process. The oxide is then transferred to the vault. 

Neptunium. Neptunium residues stored in the vault were 
processed in 1993. 

Pickling. Pickling (i.e., leaching metal with a strong acid) is 

typically a head-end operation. After a few furnace runs, 
plutonium metal begins to accumulate on tools and furnace 
parts so it becomes necessary to leach the plutonium from 
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these items. In addition, after calcium metal reduction 
processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an 
adherent skin of calcium metal. Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is 
used to pickle Pu from other metals. 

Plutonium Trichloride Preparation. An intermediate process 
in Pu metal production prepared plutonium trichloride by 
bubbling a carrier gas (chlorine) through carbon tetrachloride 
and passing the mixed gas stream through a bed of plutonium 
oxide at 500 oC-600 ac before being absorbed in a 5-6 M 

(molar) potassium hydroxide solution. The carbon 
tetrachloride was broken down into phosgene, carbon 
monoxide, and carbon dioxide gases in this process, which 
was active between January 1987 and June 1989, at which 
time the process switched to the use of phosgene gas until the 
process ended in May 1991. Feed material was high purity 
oxides from the vault or from other PIS codes. The product 
plutonium trichloride was reduced to metal by the MSE or 
ER processes. 

3.6 Material Inputs to the Waste Generation Processes 

Material inputs to the waste generation processes derive from four general 
sources: (a) feed materials, (b) associated nuclear material types, (c) chemical use, 
and (d) ancillary material inputs such as those related to the use of laboratory 
equipment and materials and glovebox maintenance activities. 

3.6.1 Feed Materials Identification 

The feed materials for TA-55 processes that generate waste in waste 
streams TA-55-19 and TA-55-20 consist of the general types of 
materials listed in Table 1. These feed materials are obtained either from 
the storage vault, as process outputs from various PIS codes, or from 
sources outside TA-55, including other DOE facilities. 

These feed materials fall into four general categories: 

· pure Pu metal to be recycled from pits and sealed sources or to be 
reworked into desired shapes or chemical forms 

· intermediate Pu products in purification processes, in the form of 
solutions, oxides, hydroxides, salts, anode heels, etc. 

· a wide variety of matrices contaminated with Pu above the DL, such 
as ash, salts, equipment, and solutions 

· experimental R&D feed materials 
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Table 1. Feed Materials for Processes Contributing to Waste Streams 
TA-55-19 and TA-55-20 

Potential Presence of RCRA-Regulated 
Feed Material Substances. PIS Codes, Listed by Process 

Analytical laboratory PotentiaIly contaminated with RCRA- Chloride operations: CLS, CW, 
solutions regulated constituents (analytical laboratory solutions 

. AIl analytical laboratory solutions are 
from LANL Group CLS-I); CSE, 

potentially contaminated with CXL, SE (other solutions) 

chromium (D007), lead (D008), and MisceIlaneous operations: ACL, ICP 
mercury (D009) 

Nitrate operations: CF, HP 
. CLS-I solutions potentially 

contaminated with mercury (0009) and 
lead (D008), as well as RCRA-listed 
organic substances used as solvents, 
including acetone (F003), butyl alcohol 
(F003), carbon tetrachloride (0019), 
chlorobenzene (F002, D021), 
chloroform (D022), methanol (F003), 
methylene chloride (F002), 
tetrachloroethylene (F002, 0039), 
xylene (F003) (CI-25/fWCP-3547). 

Anode heels Typically contaminated with RCRA- Nitrate operations: AS, BF, BU 
regulated heavy metals cadmium (D006), 

Pyrochemical processes: RA chromium (D007), lead (D008), and silver 
(DOll). Heavy metals arsenic (D004), 
mercury (D009), and selenium (DOlO) are 
not present because they are volatilized 
from the Pu oxide feed at the high 

temperatures to which this material is 

subjected in PIS codes ER, RM, and SS 

(electrorefining step). 

Ash from PIS codes ETD, Usually suspect contaminated with barium MisceIlaneous operations: CK, CV, 
IS, SB, TDC, or from other (D005), cadmium (D006), chromium FOL, FLU, SO, XP 
DOE facilities (0007), lead (D008), and silver (DOll). Nitrate operations: AL, AT, ATL, EO, Arsenic (D004), mercury (D009), and HGMS, HRA, IS, MPD, PTS, RC, selenium (DOlO) metals are volatilized at SC 

high temperatures if present in the oxide 
Special processing: ACD, lAM, SB, and chloride forms. 

SL 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances Chloride operations: CL 
magnesium oxide) present Nitrate operations: MAS, SC 

Special processing: ACD, SL 

Disassembled weapons High-purity Pu and U material types, no Metal operation processes: ARl, CA, 
components (pit diassembly) RCRA substances present PH, SRL 

Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBJ 
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Potential Presence of RCRA-Regulated 
Feed Material Substances* PIS Codes, Listed by Process 

Experimental R&D feed Variable purity; mayor may not contain Miscellaneous operations: AD, CV, 
materials; various isotopes RCRA substances EXT, HRS, RASS, SA, XES, XP 
and isotopic mixtures of 

Nitrate operations: MAS 
actinides in various matrices 

Hydroxide cakes (process Typically contaminated with RCRA- Miscellaneous operations: AD 
output from PIS codes CLS, regulated heavy metals cadmium (0006), Nitrate operations: CD, HCO, lID, CW, CXL, DO, POSM, lead (D008), mercury (0009), silver L02 
PRR) (DO II), and possibly chromium (D007) 

Special processing: DO, POSM 

Miscellaneous materials May be contaminated with RCRA- Miscellaneous operations: APO 
contaminated with Pu (e.g. regulated heavy metals silver (DO 11), 

Nitrate operations: An, BAC, CPOD, 
sand, slag, tools, crucibles, cadmium (D006), mercury (0009), lead 

CR, ED, ETO, GMS, HGMS, IS 
metal, glass, plastic, (D008), and possibly chromium (0007) 

(combustible material), LGl (non- 
labware, scrap, rags, combustible material), MAG, glovebox sweepings, pump MAS, MELL (cellulosic material), 
oils, HEPA filters) 

:ML (metal equipment), NC (non- 
combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), PAP, RO 
(organics), SC, SP, IDC (cellulosic 

material), VC, ZD 
Pyrochemical processes: PK 

(hardware, metal, anode chips from 
other PIS codes) 

Special processing: ACD, DO, SB, SL 

MSE salts Typically fairly pure, suspect contaminated Chloride operations: MB, MS 
with barium (D005) 

Miscellaneous operations: XP 
Nitrate operations: ME, PS 

Neptunium residues from No RCRA-regulated substances Pyrochemical processes: Neptunium 
vault (only active in 1993) 

Pu chlorides and fluorides Variable purity; mayor may not contain Miscellaneous operations: FDL, SO 
RCRA substances 

Pyrochemical processes: ER, SO, SS 

Special processing: RM 
Pu metal or metal alloy from High purity, no RCRA-regulated Metal operation processes: AO, ARI, 
vault or from various PIS substances, unless noted otherwise BC, BT, CA, DA, EL W, EV AC, 
codes FSPF, ITF, ITF4, lA, KBTF, MA, 

MBC, MW, PCH (variable purity), 
PO, PE, PF, PH, RL, SRL, YD, 
WE, WL T 

Miscellaneous operations: AC, ACI, 
AC2, EXT, LIDS, ME, SA, SÑlP, 
VS 

Nitrate operations: A TL, BM, BU, MF, 
PAF, VPl 

Pyrochemical processes: CRD 
(variable purity), MO SCB, SS, 
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Potential Presence of RCRA-Regulated 
Feed Material Substances'" PIS Codes, Listed by Process 

SSMD 

Special processing: ACC (variable 

purity), PI (variable purity), PPD, 
POSM, RM, SB 

Pu oxalates Typically fairly pure, no RCRA substances Nitrate operations: CC, DF, HC 
present 

Pu oxides Variable purity from PIS codes RB, RBJ Metal operation processes: DOP (high- 
and others, and from the vault; suspect purity Pu and other radionuclides 
contaminated with RCRA-regulated heavy as oxides) 
metals cadmium (D006) chromium (0007), 

Miscellaneous operations: CK, CV, and lead (D008) 
EOC, EXT, FDL, FLU, IB, IE, LI, High purity oxides from PIS codes CA, LIBS, SO, STF, VS, XP 

DO, and MA, and from the vault; mayor . Nitrate operations: A TL, BL, CR, may not contain RCRA substances CPOD, DP, ED, FC, BRA, LC, 
MPD, OD, PT, RB, RBJ, SP, SSD, 
UPS, US, US2 

Pyrochemical processes: MP 
(generally high purity), OR 
(variable purity), PTP 

Special processing: DO, PI, PX, 
POSM, RM 

Pu-Be sources High purity constituents, no RCRA- Chloride operations: PB, PUB 
regulated substances 

Pyrochemical salts Typically fairly pure, no RCRA substances Chloride operations: MB, MS, PRR 
other than barium (D005) are present 

Miscellaneous operations: EXT, IB 
Nitrate operations: COD, COL, MB 
Special processing: DO 

Reactor fuel pellets High purity Pu and U material types, no Metal operation processes: ME 
RCRA-regulated substances 

Stainless steel andlor High purity metals, potential leaching of Chloride operations: PUB 
tantalum residues from chromium (D007) from stainless steel if 
decladding ofPu-Be SOurces subjected to strong acid 

* The information in this column is highly generalized. Applicability of specific HWNs to a process as a result of 
the feed material must be determined on a case-by-case basis because the presence and fate of contaminants is time 
and functioD dependent. These aspects are discussed in the process AK reports. 
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3.6.2 Radionuclide Content Identification 

The primary Pu material type inputs for TA-55 processes are listed in 
Table 2. The designation material type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 
indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The materia] type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers (see Section ]4). 
The results of these calculations are tabulated in the last three columns 
of Table 2. The calculations assume that (a) none of these isotopes were 
initially present in the material, (b) the oldest Pu material in inventory 
dates back to I January 1960, and (c) the waste was packaged on 1 

January 1996, making it 36 years old at that time (TWCP-698). 

TA-55 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WODF and DWLS (examp]es shown 
in Attachment 4). However, other radionuclides will be present in most 
of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 

· Np-237, the decay product of Am-24 I (half-life, 458 yr), is expected 
to be present in minor amounts in most debris waste from processes 
at TA-55. 

· In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 
uranium. The primary uranium material type inputs for reactor fuel 
development activities and for pit disassembly at TA-55 are listed in 
Table 3. 

· U-235 ingrowth from the decay ofPu-239 (half-life, 24,120 years) 
would be negligible due to the long half-life ofPu-239. 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt. 'Yo) and Half-Life Weight Ratios. 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-241/ 

Type (Mn (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Po Total Pu 

MT51 0.006 96.77 3.13 0.076 0.ûl8 - 1 x 10.5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x lO.5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x 10.5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 

10.5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 10.5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 10.6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a 

These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identifY fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Wt. %) 

Material 
Type U-234 U-235 U-236 U-238 

MTI2 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP-698 
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· U-234 would be present in MT 83 (and to a lesser extent in other Pu 
material types) as a decay product ofPu-238 (half-life, 87.74 years) 
(Table 2). 

· Protactinium (Pa)-231, the decay-chain daughter ofU-235, is 
expected to be present in trace amounts in some T A-55 wastes due to 
its widespread presence as a contaminant in TA-S5 operations 
(TWCP-5l64, TWCP-5165). 

· Cs~137 is a product of the spontaneous fission ofPu-238, Pu-239 
and especially Pu-240, as well as a trace contaminant in purified 
plutonium from the production reactors (TWCP-5164, TWCP-5165). 
In the latter case the remaining Cs could be on the order of 0.5 nglg 
Pu. In the fonner instance the fonnation of Cs-137 due to 
spontaneous fission would lead to about 0.4 pg/g Pu in plutonium 
that is 10 years old. Because Cs-137 due to spontaneous fission is 
about a factor of a thousand less than that due to residual 
contamination from the original separation on the production fuel, 
the latter is the dominant source of Cs in T A-55 waste. 

In general no correlation is expected to be seen among the different 
radioelements, Pu, Np, U, Pa or Am. The differences in valence states 
and chemical affinities among these elements is expected to result in 
substantial fractionation during several T A-55 processes, including ion 
exchange, solvent extraction, hydroxide precipitation, and dissolution. 

Secondary radionuclides are also present in the waste due to processing 
of feed materials other than Pu (TWCP-698). Additional radionuclides 
expected to be present in each process were reviewed by a panel of 
experts at TA-55 and compiled in a memorandum according to PIS code 
(TWCP-882, amended by TWCP-5166), as summarized in Table 4. This 
list includes Am-241, Am-243, cerium (Ce)-l1-4, curium (Cm)-244, Np- 
237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is of particular interest 
to radioassay operations because it can affect the choice of a radioassay 
instrument to use for optimal results. Cm-244 was introduced in TA-55 
operations in PIS code DOP, which started in 1988 (TWCP-5165). 
Material outputs from this process sometimes were sent to PIS codes IS 
or WE. Cm-244 could also be part of debris waste under PIS code CA 
because both operations took place in the 300 Wing ofPF-4. Because 
only one room in this area is available for bagouts, TRU waste from PIS 
codes DOP and CA were sometimes combined. In addition, because rags 
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Table 4. Secondary Radionuclides in TA-55 TRU Waste 

Secondary 
Radionuclide PIS Code Generating Waste 

AO, AP, CA, cn, CF, CLX, CXL, nOP, EV, FA, HCO, HD, HP, lA, LR, 
MA, OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts expected in 

Americium-241 
TRU waste generated by nearly all PIS codes, due to ingrowth from Pu-241 
decay. Waste could be either depleted or enriched in Am depending upon 
whether the source of contamination is the process product or the process 
residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE 

Cerium-I 44 OOP, WE 

Curium-244 nop, IS (Mar-Apr 1987), WE 

ATL, BC, CA, CF, DOP, ED, EV, IS, JA, MA, Neptunium, PI, RB, RFX, 
Neptunium-237 WE; plus trace amounts expected in TRU waste generated by nearly all PIS 

codes, due to ingrowth from Am-241 decay 

Protactinium-231 BC (1989), JA (1989), WE 

Plutonium-238 TDC 

Plutonium-241 EV, IS, TDC 

Thorium-232 CF, DOP, PT, WE 

Thorium-232 
enriched with BC, JA, WE 
Thorium-230 

Uranium-233 DOP, WE 

CN, FF, GI, MW, DB, PD, PI, RS, SRL, UA; and PIS codes in nitrate 
operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 

Uranium-235 or 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, 

enriched uranium 
GMS, HC, HCD, HD, HGMS, lIP, HRA, lA, IS, LC, LG I, LG2, LR, MAG, 
MAS, MB, MELL, l\1F, ML, MPD, NC, NL, NR, 00, OH, OY, PA, PAF, 
PRo PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, 
TDC, UPS, US, US2, VC, VPI, VP2, VP3, VUL, ZD) 

BC, CN, FF, GI, lA, LC, MW, DB, PO, RC, RS, SRL, UA, UPS, US, WE,; 
and PIS codes in nitrate operations (AL, AD, AP, AS, AT, A TL, BAC, BF, 
BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, 

Uranium-238 Or ETO, BV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, lIRA, lA, IS, 
depleted uranium LC, LG1, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, 

NR, aD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, 
RO, RR, SC, SP, SSD, SX, IDC, UPS, US, US2, ve, VPl, VP2, VP3, 
VUL, ZD) 

Sources: TWCP-882, TWCP-5166, TWCP-AK-2.1-003, TWCP-AK-2.1-005 
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from DOP were sent to IS, Cm~244 could be present in the ash produced 
by this operation, which is then processed through nitrate aqueous 

recovery operations. Some unknown fraction of the Cm-244 could 
ultimately end up in the evaporator bottoms, which are then immobilized 
in cement in PIS code CF. In any case, however, Cm~244 is not expected 
to be present in any waste generated before 1988. 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The assay results are 
summarized in Section 14.2. 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from subject matter expert (SME) input. Individual process 
AK reports contain detailed assessments of these chemical inputs and of 
the applicability of EP A HWNs. In this section, discussion of chemical 
inputs are divided into the following categories: 

. Acids and bases 
· Gases and cryogenic fluids 
. Metals 
· Inorganic chemicals 
. Organic chemicals 

3.6.3.1 Acids and bases. Acids used in the TA-55 processes covered 
in this report are ascorbic acid, formic acid, hydrochloric 
acid, hydrofluoric acid, nitric acid, oxalic acid, perchloric 
acid, phosporic acid, stearic acid, sulfuric acid, and 
superacids (e.g., HS03F). Bases used in these processes are 
calcium hydroxide, magnesium hydroxide, potassium 
hydroxide, and sodium hydroxide. No EPA HWNs are 
applicable to the use of these chemicals in the TA-55 
processes for the following reasons: 

. DOOI (oxidizer), D002 (corrosivity), and D003 
(reactivity) do not apply to the solid debris waste because 

there are no free liquids in this waste. 

. DOOI, D002, and D003 also do not apply despite the 
possible production of perchlorate salts in perchloric acid 
solutions because: 

. 
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- Perchloric acid solutions are sent to cement fixation. 

- Perchlorate salts used in PIS code FF were sent to 

cement fixation (TWCP-5158). 

- Any perchlorate salts that might be present on rags 
are removed when the rags are rinsed before being 
discarded. 

· Formic acid and hydrofluoric acid are listed in Appendix 

VIII of 40 CFR Part 261, for their corrosive and toxic 
characteristics, with EPA HWNs U123 and U134. 
However, these HWNs are not applicable to the manner 
in which these chemicals were used in the processes 
covered by this report. 

. None of the acids or bases are F, K or P-listed chemicals 

Gases and cryogenic fluids. The following gases and 
cryogenic fluids used in the TA-55 processes are not 
identified as having hazardous characteristics in 40 CFR Part 
261, including Appendix VIII in that regulation: 

. Argon 

. Carbon dioxide 
· Chlorine 
· Dioxygen difluoride (foof) 
. Halogen fluorides 
· Hexafluoroethane 
. Hydrogen chloride 
. Krypton fluoride 
. Methane 
· Nitrogen (gas) 
. Nitrogen (liquid) 
· Perfluoropropane 
. Tetrafluoromethane 

The following gases used in the TA-55 processes are 
identified in Appendix VIII of 40 CFR Part 261 as having 

hazardous characteristics. The chemical name is followed by 
the listed EP A HWN and the PIS codes in which the gas is 

used: 

. Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, 
SO 

· Hydrogen fluoride (U134) is used in PIS codes MP, PI 
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· Nitrogen dioxide (P078) is used in PIS code HRS 

· Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use of these gases in the 
T A-55 processes. Compressed gas cylinders are kept outside 
ofthe gloveboxes; most are even outside the building, and 
the gases are plumbed into the glovebox (TWCP-4164). 
Thus, the gas cylinders are not discarded with TRU wastes. 
Additional reasons the HWNs are not applicable are as 
follows: 

· D002 (corrosivity) does not apply to the use of hydrogen 
fluoride because there are no free liquids in the solid 
TRU waste. 

· D003 (reactivity) does not apply to phosgene because any 
excess chemical was passed through a solution of sodium 
hydroxide or potassium hydroxide, thereby producing a 

chloride salt solution. 

· P056 (fluorine), P078 (nitrogen dioxide) and P095 
(phosgene) are not applicable to the listed TA-55 
processes because of the manner in which these gases are 
used in the processes covered by this report. 

· Hydrogen fluoride (U134) is listed in Appendix VIII of 
40 CFR Part 261 for its corrosive and toxic 
characteristics. However, this code is not applicable to 
the manner in which this gas is used in the processes 
covered by this report. 

Metals. The following metals used in the TA-55 processes 
are not identified as having hazardous characteristics in 40 
CFR Part 261, including Appendix VIII of that regulation: 
bismuth, bismuth-tin alloy, calcium, copper wool, gallium 
(metal, oxide or salt), gold, lanthanides, lutetium, niobium + 1 

percent zirconium metal, platinum, platinum-rhodium alloy, 
tantalum (metal, alloy, oxide or salt), titanium, uranium 
powder (depleted), vanadium, and zirconium alloy. 

Several metals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII of that regulation as 
having hazardous characteristics. The bullets below list the 
chemical name, its listed EPA HWN, the PIS codes in which 
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the metal is used, and the applicability of the EPA HWNs for 
use of these metals in the TA-55 processes: 

· Alkaline earth metals (D003) were used in PIS codes AC, 
ACI and AC2; it is possible that one or more of these 

were pyrophoric. However, EP A HWN D003 does not 
apply to PIS codes AC, AC1, or AC2 because the metals 
are consumed or oxidized before discarding. 

· Arsenic (D004) was used in PIS code PE between 1984 
and 1985, and EPA HWN D004 is applicable to PIS code 
PE during this period. 

· Cadmium (D006) applies to a limited number of anode 
heels produced in PIS codes ER, PX, and SS using 

cadmium as a solvent. 

· Lead (D008) was used in PIS codes DOP, ER, KBTF, 
PX, and SS. For combustible debris waste, EPA HWN 
D008 is applicable to PIS codes DOP, KBTF, and PX. 
For PIS codes ER and SS, D008 is only applicable to the 
metal waste. 

· Tin-lead (D008) solder was used in sensors in PIS code 
BT, but 0008 is only applicable to the metal waste from 
this PIS code, and not to the combustible debris waste. 

· Mercury (D009) applies to PIS code SSMD, in which it 
was used for about one week in the summer of 1994. 

· Nickel powder was used in PIS code CO as a sintering 
aid. This metal is listed in Appendix VIII but no HWN is 

gIven. 

· Sodium (D003) was used in PIS code EL. However, 
D003 does not apply in this case because excess Na is 

dissolved in Oowanol 80. 

· Stainless steel (contains chromium, DOO?) was used in 
PIS code WE. However, EPA HWN DOO? does not apply 
in this case. There is no potential to leach chromium 
because stainless steel is not exposed to strong acids in 
PIS code WE. 

Inorganic chemicals. The following inorganic chemicals used 
in the TA-55 processes are not identified as having hazardous 
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characteristics in 40 CFR Part 261, including Appendix VIII 
in that regulation: aluminum chloride, aluminum fluoride, 
aluminum nitrate, aluminum oxide, ammonium chloride, 
antimony pentafluoride, bromine, calcium carbonate, calcium 
chloride, calcium fluoride, calcium nitrate, cerium nitrate, 
cesium chloride, cobalt nitrate, dicesium hexachloroplutonate 

(DCHP), ferric ammonium sulfate hydrate, ferric nitrate, 
ferrous ammonium sulfate, ferrous chloride, ferrous 
sulfamate, graphite, gypsum cement, hydrogen peroxide, 
hydroxylamine chloride, hydroxylamine hydrochloride, 
hydroxylamine nitrate, iodine, lanthanum nitrate, lithium 
chloride, magnesium chloride, magnesium oxide, magnesium 
perchlorate, molybdenum oxide, phosphates, Portland 
cement, potassium chloride, potassium fluoride, potassium 
permanganate, potassium thiocyanate, silicone lubricant, 
sodium bicarbonate, sodium carbonate, sodium chloride, 

sodium chlorite, sodium citrate retarder, sodium dithionate, 
sodium nitrate, sodium nitrite, sodium oxalate, sodium 
sulfate, sodium tetraborate, stannous chloride, thorium oxide, 
uranium oxide (depleted), zinc chloride, zinc stearate, and 
zirconium carbide. Some processes indicated the use of 
nitrate, chloride, carbonate, bicarbonate, oxalate, and nitrite 
salts of sodium, potassium, lithium, magnesium, calcium, and 
Iron. 

Several inorganic chemicals used in TA-55 processes are 
identified in 40 CFR Part 261 or in Appendix VIII of that 
regulation as having hazardous characteristics. Table 5 lists 
these chemicals, their HWN, PIS codes in which they were 
used, and the applicability of the HWNs to the use of these 
chemicals in TA-55 processes. 

Organic chemicals. The following organic chemicals used in 
the TA-55 processes are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix VIII 
in that regulation: I-propanol, 3-in-l household oil, 
alkylating agents (unspecified), bromo benzene, bromocresol 

purple, carbon tetrafluoride, Citrapeel, DBBP (dibutyl butyl- 
phosphonate), DBBP (dibutyl butyl-phosphonate)f[sopar 
(isoparaffinic hydrocarbon solvent), diethyl oxalate, dihexyl 
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Table 5. Use of RCRA-Regulated Inorganic Chemicals in TA-55 Processes 

Inorganic Chemicals and PIS RCRA D-Listings and P-Listings Due to Metals Used in the 
Codes in Which They Were Used Processes 

Hydrogen peroxide DOOI (ignitability~xidizer) and D003 (reactivity) do not apply to 
the use of hydrogen peroxide because there are no free liquids in the 
TRU solid waste 

Lead hydroxide, oxide, or nitrate 0008 (lead) applies to PIS code AD. 
(PIS code AD) 

Magnesium perchlorate (pIS code DOOI (oxidizer) does not apply to the use of this chemical in PIS code 
FF) FF because it was sent to cement fixation (TWCP-5l58). 

Mercuric nitrate (pIS codes VPl 0009 (mercury) applies to PIS codes VPl and VP3. Mercuric nitrate 
and VP3) is used as a catalyst in PIS code VP1; the hydroxide cake produced in 

VP1 is processed in PIS code VP3. 

Potassium dichromate (pIS codes D007 (chromium) applies to PIS codes AD, CS, eSE, DO, and SE 
AD, CS, CSE, DO, and SE) because of the use of potassium dichromate as a titration endpoint 

indicator until end of 1993. The solution and precipitates were 
processed by hydroxide precipitation under the same codes. The 
chromium was incorporated as a contaminant in the hydroxide cakes. 

Silver nitrate and other silver salts 0011 (silver) applies to PIS codes ew and ex due to the use of 
(pIS codes ACl, CPOD, es, eSE, silver nitrate for chloride titrations under PIS codes es, CSE and SE 
DO, SE) until 1993. The solution and precipitates were processed by hydroxide 

precipitation under PIS codes ew and ex. Silver was incorporated as 
a contaminant in the hydroxide cakes. 

DOll (silver) applies to PIS code CPOD due to the use of silver 
nitrate as a catalyst from 1990 to 1994.0011 (silver) applies to PIS 
code ACI due to the use of silver salts. 

Sodium chromate (PIS code PT) D007 (chromium) applies to PIS code PT due to the use of sodium 
chromate in the separation of thorium from plutonium and americium. 

Uranium nitride, depleted (pIS 0003 (reactivity) does not apply to the use of uranium nitride in PIS 
code FF) code FF. Although this chemical is pyrophoric, its disposal in an 

oxidizing environment eliminates this characteristic because it is 

converted to uranium oxide. Uranium nitride is oxidized in the 
passivation furnace (PIS code P A) prior to discard. 

Vanadium pentoxide (PIS code SD P120 (vanadium pentoxide) applies to waste generated under PIS 
and SS) code SD from February to March 1998, and under PIS code SS from 

May 27, 1998 to JWle 10, 1998. 
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n,n-diethylcarbamoylmethyl phosphonate (DHDCMP), di- 
isopropyl benzene, Dow Corning 2000 Oil, Dowanol 80 

(long-chain alcohol), ethanol, ethylene glycol, Fantastic, 

formamide, Fomblin brand pump oil, GoJo cleaner (kerosene 
derivative), hexane, hydrazine dihydrochloride, hydrazine 
hydrochloride, ion exchange resin, isopropanol, kerosene, 
Metalprep 79 (phosphoric acid-based metal cleaner), 
MolyKote, n-dodecane, Nuetracleaner #1, Nuetracleaner #2, 
octylphenyl di-isobutyl carbamoylmethyl phosphine oxide 
(CMPO), oil (engine), organic liquid emulsifier, 

Organicstrip, perchlorocarbons (unspecified), 
phenolphthalein, phosphate buffer solution, phosphine oxide 
compounds, phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surfactant), SF-2I (as 
coolant), silicon adhesive, silicon defoamer, sugar, 
surfactants, tetraethyl amine hydrochloride, tetraethylamine 
hydroxide, tetraethylammonium hydroxide, Texaco Regal 32 
oil (cutting oil), thionyl chloride, tributyl phosphate (TBP), 
tributyl phosphate (TBP)/Isopar (isoparaffinic hydrocarbon 
solvent), tributyl phosphate and iodine in kerosene, 
trioctylphosphine oxide (TOPO), urea, Vactra oil, vacuum 
grease, vacuum pump oil, WD-40, and Windex. 

Several organic chemicals used in TA-55 processes are 
-identified in 40 CFR Part 261 or in Appendix VIII ofthat 
regulation as having hazardous characteristics. Table 6 lists 
these chemicals, their HWNs, PIS codes in which they were 
used, and the applicability of the HWNs to the use of these 
chemicals in TA-55 processes. 

DOOI (ignitability) and D003 (reactivity) do not apply to 
wastes in waste stream TA-55-19 (including TA-55-19A) 
despite the use of spent non-halogenated solvents (HWN 
F003) for the following reasons: 

. Solutions containing spent non-halogenated solvents are 
sent to the RL WTF if they are below the DL for 
plutonium. 

· Solutions containing spent solvents and above the DL for 
plutonium are further treated by aqueous recovery 
processes as part of routine chloride and nitrate 
operations. Aqueous recovery involves dissolving any 
solid plutonium in hydrochloric or nitric acid, followed 
by ion exchange to extract the plutonium. The processed 



TWCP-AK-2.1-008,R.2/IC2 
Effective Date: 11/02/01 Page 37 of63 

Table 6. Use of RCRA-Regulated Organic Chemicals in TA-55 Processes 

Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, · F003 applies to PIS code ME because it may have been used in the glovebox for 
and MOX) cleaning. 

· F003 does not apply to PIS code FF or MOX because it was only used outside the 
glovebox. 

Acetonitrile (PIS code AC2) · U003 does not apply due to the manner in which this chemical is used in PIS code 
AC2 (Appendix VIII chemical). 

Benzene (pIS codes AC, ACI, · DOl8 (benzene) applies to PIS codes AC, ACI, AC2, and SA 
AC2, and SA) 

· F005 applies to PIS codes AC, ACI, AC2, and SA, in which benzene was used as 
a solvent 

Carbon tetrachloride (pIS · D019 (carbon tetrachloride) applies to PIS codes AD, CY, PTP and PX. This 
codes AD, CY, PTP, and PX) chemical was used in PTP between 1187 and 6/89. 

· F002 does not apply to PIS codes AD, CY, PTP, or PX because it was not used as 
a solvent or for degreasing. 

Chloroform (pIS codes AC, · D022 (chloroform) applies to PIS codes AC, ACI, AC2, APD, FF and XO. 
ACt, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, if not all, of the residual chloroform 
before the microspheres were taken into the glovebox for sintering. 

Diethyl ether (PIS code SA) · F003 applies to PIS code SA because of solvent use. 

Freon and Freon TF (pIS codes · F002 applies to PIS codes DA, MA and XO. 
CA, DA, MA, MW, PD, PF, 

· F002 does not apply to PIS codes CA, MW, PD, SCB, SRI.., VA, YO and WE. SCB, SRL, VA, YD, WE and 
XO) Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 

air-dried to avoid the need for cellulosic wipes. 

· F002 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw, not as a solvent. 

Methanol (PIS codes AD and · F003 applies to PIS code AD because it may have been used for cleaning inside 
SO) the glovebox. 

· F003 does not apply to PIS code SO because it was used in a cold trap outside the 
glovebox. 

Methylene chloride (pIS code · F002 applies to PIS code ACt because this chemical was used as a solvent (MA) 
ACt) and a paint stripper (XO). 

Methyl ethyl ketone (PIS codes · D035 (methyl ethyl ketone) applies to PIS codes MA and XO. 
MA and XO) 

· F005 applies to PIS codes MA and XO, in which methyl ethyl ketone was used as 
a solvent (MA and XO). 

Pyridine (PIS codes AC and · D038 (pyridine) applies to PIS codes AC, AC2 and SA. 
SA) 

· F005 applies to PIS codes AC, ACZ and SA, in which pyridine was used as 
solvent. 
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Organic Chemical and PIS 

Codes in Which It Was Used Comments 00 Applicability of RCRA Codes 

Tap Magic (contains 1,1,1 · F002 does not apply to PIS code MA because Tap Magic is used as a metal cutting 
trichloroethane) (pIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

Tetrachloroethane (not used) . No RCRA codes apply to tetrachloroethane, an Appendix VITI chemical. 
Although it is listed on the chemical inventory for metal operations, it was never 
used in glovebox operations. 

Tetrachloroethylene (PIS codes . D039 (tetrachloroethylene) applies to PIS codes AD, APD, CSE and SE in which 

AD, APD, CSE, CV and SE) it was used until 1992. 

. D039 does not apply to PIS code CV because it was used as a coolant outside the 
glovebox. 

· F002 applies to PIS codes AD, APD, CSE and SE. Its use as a solvent in PIS code 
CSE and SE ended in 1992. 

· F002 does not apply to PIS code CV because it was only used as a coolant outside 
the glovebox. 

Tetrahydrofuran (pIS codes . U213 is not applicable to the use of this chemical because there is no evidence of 
AC, AC2, and SA) a spill or of spill residues entering T A-55 TRU waste streams. 

Toluene (pIS codes AC, AC2 · F005 applies to PIS codes AC, AC2 and SA because toluene was used as a 

and SA) solvent. 

Trichloroethylene (PIS codes · D040 (trichloroethylene) applies to PIS codes EL, FF, MA, ME, and XO. 
CK, EL, FF, MA, ME, and 

. D040 does not apply to PIS code CK because this chemical was used as a coolant XO) 
outside the glovebox. 

· FOOl applies to PIS code MA, in which trichloroethylene was used as a degreaser 
during final cleaning of metal parts from 1979 to 1992, resuming again in 

February 2000. 

. F002 does not apply to PIS codes EL or FF, in which it was used as a lubricant for 
a cutting saw, not as a solvent. 
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solutions are below the DL for plutonium and are either sent 
to the RL WTF or to the evaporator for volume reduction. 
Evaporator bottoms are fixed in cement, a waste form for 
which ignitability is not a concern. 

· Rags, if contaminated with spent solvents and above the 
DL for plutonium, are thermally decomposed, which 
destroys any organic component. 

· Although contaminated rags that are below the DL for 
plutonium are discarded as combustible debris, headspace 
gas analyses support the expectation that the solvents are 
below the limits established by the WIPP WAC (see 

Section 14.4). 

· In addition, 100 percent of the waste containers are 
subjected to headspace gas analysis. Any container 
showing values over 500 ppm total flammable volatile 
organic compounds (VOCs) is prohibited from being 
shipped to the WIPP. (For comparison, the explosive 
limit for acetone is 25,000 ppm.) 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 
group of waste containers to be characterized are selected based on criteria such as 

availability of the waste containers, waste loading level, availability of waste generator 
records, and hazardous waste numbers. TA-55-19A is one subset (i.e., lot) of waste 
stream TA-55-19. Waste in this lot, which consists of 12 drums, is identical to the rest of 
the waste stream except for the possibility that the drums may contain vanadium 
pentoxide (EPA HWN P120), which was used only between 02/01/98 and 06110/98 in 

two specific PIS codes. To be conservative, drums were assigned to this lot ifthey were 
closed as late as the end of 1998. 

5.0 CORRELATIONS BETWEEN WASTE STREAMS 

Waste streams TA-55-19 and TA-55-20 have been discussed together in this AK 
Summary Report. These waste streams are similar in physical form and waste material 
content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 
information, whereas TA-55-20 contains non-mixed waste. 

Other waste streams resulting from the same plutonium processing activities at T A-55 
but differing in physical form and waste matrix code are listed in the Sampling Plan. 
These include waste streams for more specific types of waste such as metal debris, glass, 
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graphite, HEP A filters, and cemented waste, as well as less specific waste streams such 
as combustible/noncombustible debris. 

6.0 ASSIGNMENT OF WASTE MATRIX CODES 

The waste matrix code S5300 is assigned to the waste streams TA-55-] 9 and TA-55-20 
based on waste generation practices described in the TA-55 Waste Management 
Procedure, 1996 (TWCP-35 1), description of past segregation practices (TWCP-701, 
Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002; TWCP- 
AK-2.1-003; TWCP-AK-2.1-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; and TWCP- 
AK-2.1-007). A more detailed waste matrix code cannot be assigned to the TA-55-19 and 
TA-55-20 waste streams because TA-55 waste management personnel did not segregate 
plastic waste from cellulosic waste. 

The following codes also apply to waste streams TA-55-19 and TA-55-20 from the Waste 
Isolation Pilot Plant Transuranic Waste Baseline Inventory Report (CAO-94-1005) 
(TWBIR), the TRUPACT II Content Code (TRUCON) (DOEIWIPP-89-004/Rev.13), the 
Radioactive Solid Waste Disposal (RSWD), and the Item Description Code (IDe) 
(Sampling Plan). 

· TWBIR LA-MI6 (TA-55-19) and LA-Tl6 (TA-55-20) 

· TRUCON LA 116A, LA 116B, LA 116C, LA 1160, LA 116E, LA 116F, 
LA 116H, LA 1161 

· RSWD AI4,A15,A16,AI7,AI8,A60 

· IDC 004 (combustible waste) 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

The TA-55 Plutonium Facility generates contaminated combustible debris waste 
primarily from: 

· Plastic materials that result in combustible waste such as Tygon tubing, polyvinyl 
chloride vials, plastic bags, old bag-out stubs, etc. 

· Cellulose-based cleaning aids and personal protective equipment such as rags, paper 
wipes, laboratory coats, coveralls, booties, etc. 

· Rubber and Teflon-based products such as rubber gloves, Teflon tape, gaskets, 
stoppers, etc. used in the operations 

The following waste material parameter codes (WMP) are assigned to waste streams TA- 
55-19 and TA-55-20 based on this information and knowledge of waste generation 
practices described in the TA-55 Waste Management Procedures (see Section 3.2): 
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. Cellulosics 
· Plastics (waste materials) 
· Rubber 
· Steel (packaging materials) 
· Plastics (packaging materials) 
· Iron-based metals/alloys (less than 5 percent by volume) 

These WMP codes have been verified with WlPP-compliant waste characterization data 
from real-time radiography and visual examination (Section 14). 

8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

NOTE: Although the applicability of several of the EPA HWNs discussed below are 
time-dependent, the period ofHWN applicability should generally be 
extended to two years following cessation of the use of a given listed 
chemical, unless AK information is available to restrict the applicability to a 

shorter time period. This recommendation is based on the observation that a 
single waste container may stay open for several months, and contain waste 
items generated over a span of time constituting a year or more (TWCP- 
5086). 

8.1 F, K, and P Listings 

No K-listings apply to any of the debris waste generated by the PIS codes covered 
by this report. 

The following PIS codes require HWN assignments due to the presence or use of 
F-listed chemicals. In many cases, the applicability of the HWN is limited to 
waste generated during a specific period, as discussed in the appropriate process 
AK report. 

· AC, AC1, AC2, AC3 
. AD 
· APD 
. CF 
· CLS 
· CSE 
. CW 
. DA 
· HP 
. MA 
. SA 
· SE 
· WM 
· XO, XO 

F002, F005 

F002, F003 

F002, F003 

F002, F003 

F002, F003 
F002 

F002, F003 
F002 

F002, F003 

FOOl, F005 

F002, F003, F005 
F002 

FOOl, F002, F005 (No F-listings apply after 1993) 
FOOl, F002, F005 
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In addition, debris waste generated under PIS codes SD and SS between 02/01/98 
and 06/10/98 is assigned EPA HWN P120 (vanadium pentoxide). To be 
conservative, this HWN is assigned to waste containers with packaging dates 
extending to the end of December 1998. 

Because waste items from any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream TA-55-19 (including lot TA- 
55-19A) is conservatively assigned the F-listings of FOOl, F002, F003, and F005. 
TA-55-19A is segregated for waste with the P-Iisting ofP120. Waste containers 
assigned to waste stream TA-55-20 only contain items with known PIS codes that 
do not carry any EPA HWNs. 

The reliability of this AK infonnation can be assessed in part based on a review of 
headspace gas analyses for containers assigned to waste stream TA-55-19 
(Section 14.4). 

8.2 Toxicity Listings 

TA-55-19 (including TA-55-19A) is conservatively assigned the D-listings of 
D004, D005, 0006, D007, 0008, 0009,0010, DOll, 0018, 0019, D021, 0022, 
D035, 0038, D039, and D040. 

TA-55-20 has no O-listings. 

No D-listings are applicable to combustible debris waste generated by the 
following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR, CRn, CT, DF, OP, DT, ELW, EM, EVAC, FA, FC, 
FSPF, GI, GMS, HC, HG, HRS, 10, IN, ITF, ITF4, ITF7, JA, LC, LIBS, MAG, 
MAS, MBC, MF, MO, MaX, MP, MW, NCD, NEPTUNIUM, NR, OB, OM, 
OR, OY, PA, PAF, PO, PF, PH, PI, PIG, PPO, PRo PS, RA, RAP, RAP2, RB, 
RBJ, RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, 
UPS, US, US2, YD, VP2, VS, WE,WLT, andZO. 

Based on information in the TA-55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EPA HWNs 
due to the potential presence ofD-listed constituents. In many cases, the 
applicability of the HWN is limited to waste generated during a specific period of 
time, as discussed in the appropriate process AK report. If a D-Iisted constituent 
is known to be present in the waste at some level, the D-code is conservatively 
assigned unless analytical data confirm that its concentration is below the 
regulatory level. 

AC 
AC1 

AC2 

0007, D009, 0011, DOI8, 0022, 0038 
0007,0009,0011,0018,0022 
D007, 0009, 0011, D018, D022, D038 
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ACD 
ACL 
AD 

AL 
AP 
APD 
AS 

AT 
ATL 
AX 
BF 

BD 
CD 
CF 

CK 
CL 

CLRD 
CLS 

COL 

CPOD 
CS 

CSE 

CV 
CW 
CX 
CXL 
DO 
DOP 

DS 
ED 

EDC 
EL 
EOC 

ER 
ETO 
EV 
EXT 
FDL 
FF 

FLU 
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0005,0006, D007, 0008, DOll 
0007, 0009 

0004,0005,0006,0007, D008, 0009, 0010, DOll, 0019, 
0039 

0005,0006,0007, D008, DOll 
D007, D009 

0007,0008,0009,0019,0021,0022, D039 
0006,0007,0008, DOll 
D005, D006, D007, 0008, DOlI 
0005, D006, 0007, D008, 0011 
D007, 0009 

D006, D007, D008, DO 11 

D006, D007, D008, DOll 
D006, D007, 0008, D009, 0011 
D007, 0008, 0009, 0011, DOI9, 0021, D022, 0039 
0005,0006,0007, D008, 0009, DOll 
D007, D008, D009 

D007, D008, D009 

D007, D008, D009, DOI9, D021, D022, D039 
D005 

DOll 
0007, D008, D009 

0007, D008, D009, D039 
D005, 0006, D007, D008, 0009, DOll, DOI9 
D007, 0008, 0009, DOll, DOI9, D02I, D022, 0039 
0007, D008, 0009, DO 11 

D007, D008, D009 

0007, DOll (no O-listed chemicals used after 1993) 
0008 
D006, D007, D008, D009, 0011 
D005, D006, D007, D008, DOll 
D007 
D040 

D007,D009 
D006, 0008 

D005, D006, D007, D008, 0011 
D006, D007, 0008, D009, DOll 
0005, D006, D007, 0008, D009, DOll 
D004, D005, D006, 0007, D008, D009, DOlO, DOll 
D022, D040 

D004, 0005, D006, D007, 0008, D009, DOlO, DOll 
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FX 
HCO 

HO 
HGMS 

HP 
HRA 

IA 
lAM 
IB 

ICP 

IE 
IS 

IX 
KBTF 
LO 

LGI 
LG2 

LI 
LR 
MA 
MB 
ME 
MELL 

ML 
MPO 
MS 
NC 
NL 

00 
OH 
PB 

PCH 
PE 

PK 
POSM 

PRR 
PT 
PTP 

PTS 

PUB 

PX 
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0006, 0007, 0008, D009, DO 11 

0006,0007,0008,0009,0011 
D006, 0007, 0008, D009, 0011 
D006, 0007, 0008, D009, 0011 
D007, D008, D009, DOll, DOI9, 0021, D022, D039 
D004, D005, 0006, 0007, D008, 0009, DOlO, DOll 

. D006, D007, 0008, D009, DOlI 
0005, D006, 0007, D008, DOlI 
0005, D006, D007, D008, 0009, DOll 
0007, 0009 

0005,0006,0007,0008,0009,0011 
D005, 0006, 0007, D008, DOll 
D006, 0007, 0008, 0009, DOlI 
0008 

D007, D008, 0009 
0006, D008 

0006,0007, D008, 0009, DOll 
0005,0006,0007,0008, D009, 0011 
0006,0007,0008, D009, 0011 
0035, 0040 
0007, D008, 0009 

0007, D040 

D006, D007, D008, 0009, DO 11 

D006, D008 

0005, D006, D007, 0008, DOll 
0007,0008, D009 

0006, D008 

D006, D008 

0006, D007, D008 

0006,0007, D008, D009, DOll 
0007,0008, D009 
D007 
D004 (1984-1985) 

0006, D007, 0008, DOll 
0007, DOlI 
0007, D009 
0007 
D019 
DOOS, D006, 0007, D008, DOll 
D007, D008, 0009 
0006, 0008, DO 19 
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RASS/RSS 
RC 
RO 

RR 
SA 
SB 

SC 

SE 

SL 
SO 

SP 

SS 

SSO 

SSMD 
STF 

TOC 
VC 

VPl, VP3 

VU, VUL 
WM 

XO, XO 

XES 
XP 
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0004,0005,0006,0007,0008,0009, DOlO, 0011,0019 
0005, D006, 0007, 0008, 0011 

0006, 0008, 0040 

0006,0007,0008,0009,0011 
0007,0009,0018,0038 
0005,0006,0007,0008, DOli 

0005,0006,0007,0008,0011 
0007,0008,0009,0039 
0005,0006,0007,0008,0011 
0004,0005,0006,0007,0008,0009, DOlO, 0011 
D007 

D006, 0008 

0006, 0007, 0008 
0009 (D-listed chemicals only used from 06/94 to 08/94) 
D007. 

0005,0006,0007,0008,0011 
0006, D008 

0009 (D-listed chemical only used from 09/85 to 10/85) 

0005, 0008 

0007,0008,0009,0022,0035,0040 (D-listings are not 
applicable after 1993) 

0007,0008,0009,0022,0035,0040 
NOTE: The same set ofHWNs have been assigned to PIS codes 

WM, XO, and XO in order to be conservative, as 
discussed in Acceptable Knowledge Summary Report 
for Miscellaneous Operations at TA-55 (TWCP-AK- 
2.1-004,R.2, Section 3.5.10). 

0004,0005, D006, 0007, 0008, 0009, DOlO, 0011 
0004, D005, 0006, 0007, 0008, D009, DOlO, 0011 

9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 
absence of such items from the waste stream. 

· Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
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new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any conta~ner of solid waste materials" (TWCP-3943). 

· Chemical Waste Disposal Requests (see Attachment 5), introduced in JWle 1980, 
included check boxes that the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 

toxic, carcinogenic or highly reactive materials. 

. The Certification Plan (TWCP-697) and related Generator Attachments for TA-55 
(TWCP-70l) were implemented in 1987. Waste generators were required to sign a 

statement on the WODF (see Attachment 4, pp. 4 and 5) documenting that the waste 
contained "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." Checkboxes were also present for 
indicating the presence or absence of corrosive chemicals. Full implementation of this 

generator statement occurred in May 1987. 

. Waste management inspectors perform visual verification of the waste prior to its 

initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

. In addition to the above-mentioned prohibitions on explosives in waste, explosives 

were altogether prohibited from TA-55 until installation of the Impact Test Facility in 
the early 1990s. In case of a misfire or unconsumed explosives, a procedure is in 
place at TA-55 to ensure that explosives do not enter the waste stream (TWCP-4720). 

· The Waste Profile Request Form (wpRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

· The T A - 55 Generator Attachments to the Certification Plan were updated in 1995 

(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at T A-55, corrosive wastes have been excluded 
from TA-55 solid wastes through the prohibition of liquids. Controls on reactive wastes 
are discussed in Section 3.6.3. 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOOI 
does not apply to wastes in these waste streams despite the use of spent non-halogenated 
solvents (HWN F003) for the following reasons: 

. Solutions containing spent non-halogenated solvents are sent to the RL WTF if they 

are below the DL for plutonium. 

. If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid plutonium 
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in hydrochloric or nitric acid, followed by plutonium recovery by ion exchange. The 
solutions are then below the DL and are either sent to the RL WTF or to the 

evaporator. 

. Rags that are above the DL for plutonium are thermally decomposed, which destroys 

any organic component. 

. Rags that are below the DL for plutonium are discarded as combustible debris, but 
headspace gas analyses support the contention that the solvents are below the limits 
established by the WIPP WAC (Section 14.4). 

. Finally, 100 percent of the drums are subjected to headspace gas analysis, and drums 
showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
the WIPP. (This limit is quite conservative. For comparison, the explosive limit for 
acetone by itself is 25,000 ppm.) 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto vermiculite and discarded in an appropriate 

waste stream and containerized gases that are found to be present are removed, or the 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-l.I-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TRUPACT-II shipping containers. Section 9.0 summarizes administrative controls in 
place at T A-55 that prohibit incompatible chemicals in the waste and measures taken to 
verify their absence. In addition, all waste containers shipped from TA-55 to TA-54 for 
storage were evaluated for potentially incompatible chemicals in accordance with 49 
CFR Subpart C-Segregation and separation chart of hazardous materials; 
Section 177 .848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 

F or waste that has been generated after the implementation of the 1987 Certification 
Plan, Generator Attachments, waste generators signed a statement on the WODF for each 
waste item specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation ofthe Impact Test Facility in the early 1990s, explosives were prohibited 

from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verifY the 
generator's WODF statement. 

A chemical compatibility analysis was performed for TRUCON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
compatible at levels greater than trace amounts (Content Code Assessments for LANL 
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TRUCON Codes [DOE/WIPP-89-004]). During the process AK search, additional 

chemicals were identified that necessitated a new compatibility analysis, which is 

underway at the present time. 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4l64). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 

were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4l66). These were routinely discarded as metal debris waste. From 1988 

until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 

venting was indicated by inserting a metal wire into the valve. After May 1992, spray 

cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 

container and visual examination of selected containers during TWCP characterization 

activities. Any free liquids are absorbed arid any sealed containers greater than 4 L in 

volume, or unpunctured or unvented gas containers, are removed, or the container is 

tagged as non-compliant by filing a Prohibited Waste Report in accordance with 

Nonconformance Reporting and Tracking (TWCP-QP-l.I-007). 

The effectiveness of administrative and procedural controls on the prohibition of 
pyrophorics in TRU waste has been verified through testing. For items ofpyrochemical 
salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 

since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 
the RFETS (TWCP-250l) have shown (1) no autoignition, (2) no spontaneous 

combustion, and (3) no sparking. Experimental results on the reactivity of direct oxide 
reduction (OOR) salt with water and the reactivity in air of heated calcium metal nodules 

from DOR salts indicate the absence of "dangerous when wet materials" and 
pyrophoricity in these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Attachment 5, Chemical Waste Disposal Request). 
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In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 
systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." The TA-55 Attachment to the 
Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-701, Sections 3.8.5 through 3.8.7). 

12.0 VERIFICATION THAT THERE ARE NO POL YCHLORINA TED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in lists of process 
inputs documented in the TA-55 process AK reports. 

· In the cement fixation process (pIS codes CF and lIP), oils are sometimes added to 
drums of cemented waste. There is no indication these oils contain PCBs, and they 
are added to the 55-gallon drums of cement in small quantities (maximum of 6 liters 
[TWCP-3568/N-74]). The oils are primarily vacuum pump oils, along with some oils 
used in heat-treating (cooking or silicone oils) or in grinding (TWCP-3568/N-82). 
None of these oils are known to contain PCBs. 

· All transformers known to contain PCBs have been tracked from initiation of 
operations ofTA-55 in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82). 

· Ballast in fluorescent light fixtures could contain PCBs, but at TA-55 these light 
fixtures are outside the gloveboxes and hence would not enter the TRU waste stream. 

· Oil-filled capacitors are not known to have been used in TA-55 gloveboxes. 

In addition, if the possibility exists for the waste to contain PCBs, RTR operators are 
required to check for indications of PCB-containing materials or PCB-contaminated 
materials. If there is reason to suspect that an item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator submits a PWR and 
places a hold tag on the waste container (Section 6.6.6 and Table 3 in TWCP-DTP-l.2- 
008). 

13.0 DETERMINATION OF THE MAXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITTED FOR WASTE PACKAGING 

Waste streams TA-55-19 and TA-55-20 are primarily generated from operations 
performed in gloveboxes. The waste material is placed directly into bag-out bags (also 
called inner bags) through an opening in the glovebox where the bag is attached, and the 
bag is then closed and detached from the glovebox. Waste streams TA-55-19 and 
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TA-55-20 may also be generated from "hot jobs" outside of the glovebox, such as valve 
changes, or from decontamination of spills or other releases. In these cases, the waste is 
placed directly into one (or possibly more) inner bag at the work area. The maximum 
number of confinement layers in any case is six (TWCP-8 16). This upper limit has been 
confirmed by RTR and VE data (Section 14). 

A minor source of waste streams TA-55-19 and TA-55-20 is room trash that was 
originally considered low-level waste, which is collected in plastic bags inside cardboard 
boxes. Occasionally when assayed, these boxes are determined to be TRU waste. These 
boxes may be sorted to remove the "hot" item, or the whole box may be bagged and sent 
to the TRU packaging area for placement in drums containing waste streams TA-55-19 or 
TA-55-20, as appropriate. When this occurs, the PIS code WM is assigned to the waste. 
Due to the additional layers of plastic that are present when this operation occurs, drums 
with the PIS code WM are assumed to contain up to two more layers ofintemal 
packaging than other drums. 

Waste drum packaging procedures for waste streams TA-55-19 and TA-55-20 have been 
modified several times since the beginning of operations at TA-55. TRUCON Code 
assignments made by the waste generator are compiled in the Sampling Plan; however, 
when TRUCON codes are absent, they will be assigned to the waste container in. 

accordance with the default packaging configurations and associated TRUCON codes 
shown in Table 7 that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816). 

AK information has been compared with visual examination data for about 22 containers 
in waste streams T A-55-19 and T A-55-20, in accordance with Reconciliation of Visual 
Examination and Radiography Information (TWCP-QP-l.I-028). In two cases, the 
number of layers of packaging observed during visual examination was greater than the 
number oflayers reported by the waste generator, and an incorrect TRUCON code was 
assigned by the waste generator (Section 14.2). It is possible that the extra plastic layers 
were breached-in which case they would not be confining layers-but that the VE 
inspection did not note this fact. However, the conservative conclusion is that these 
discrepancies indicate that TRUCON code assignments by the waste generator must be 
viewed with caution. Consequently, the most conservative TRUCON code is assigned to 
each waste container in waste streams TA-55-19 and TA-55-20, in accordance with the 
following guidance: 

a) The default TRUCON code from Table 7 is assigned if the waste generator has not 
assigned a TRUCON code. 

b) The TRUCON code assigned by the waste generator is used only if it has been 
positively confirmed by RTR or VE data. 

c) Ifno VE data are available, and if the RTR data are indeterminate, then the default 
TRUCON code is assigned to the container. 
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Table 7. Maximum Layers of Confinement to Be Used for T A~55-19 and T A-55-20 Waste 
Containers in the Absence of More Specific Waste Characterization Data 

Time PIS 

Frame Code Layers of Confinement" TRUCON Code 

01/78- All Maximum of 6 layers: LA 116 I 
05/87 

up to 4 inner bags . 

. up to 2 liner bags 

. all bag closures by either twist & tie; or twist, tie & 

tape 

05/87- All Maximum of 4 layers: LA 116 A 
12/97b except 

up to 2 inner bags 
WM, 

. 

XO, XO . 2 liner bags 

. bag closures by either twist & tie; twist, tie & tape, 
folded and taped, or folded 

NOTE: Folded and taped bags and folded bags do not 
constitute layers of confmement 

05/87- WM, Maximum of 6 layers: LA 116 I 
present XO, XO 

. up to 4 inner bags 

. 2 liner bags 

. bag closures by either twist & tie; twist, tie & tape, 
folded and taped, or folded 

NOTE: Folded and taped bags and folded bags do not 
constitute layers of confmement 

01/98- All Maximwn of 1 layer: LA 116 E 
present except 

. 1 carbon-filter vented inner bag (if initial bag is 
WM, 
XO,XO breached, bag is placed in second bag and first bag is 

slit open), closed by either twist & tie; or twist, tie & 

tape 

. 2 liner bags, folded, no closure 

a Layers of confinement for these TRUCON Codes are defmed in DOE/WIPP-89-004. 
b 

In Rev 1 of this AK report, LAll6A was applicable from 5/87 until 1/97. Its applicability was 
extended to the end of 1997 in Rev 2 (the current revision) because of inconsistencies found 
during reconciliation ofVE data (Section 14.2). 
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This guidance only applies to retrievably stored waste. It is assumed that newly generated 
waste packaged under procedures approved by TWCP and CBFO are assigned correct 
TRUCON codes. 

14.0 CONFIRMATION OF AK INFORMATION FOR THE WASTE STREAM 

Characterization data acquired by W AP-compliant activities provide a means to confirm 
AK information. Radiography, radioassay, and headspace gas analysis are conducted on 
all retrievably stored containers of debris waste, and VE is being conducted on at least 50 
containers from waste streams TA-55-19 and TA-55-20. Relevant aspects of the data 
produced by these activities are summarized in the sections below, focusing on the extent 

. 

to which the data confirm AK information. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assignments, layers of packaging, absence of prohibited items, and relative 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 
waste streams TA-55-l9 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 
streams (Sampling Plan, Revision 3), have undergone RTR, with the data 
contained in WIPP-compliant batch data reports. The following observations are 
made from an examination of these data, as summarized in Tables 8 and 9: 

· confirmation ofWMC 85300 for 98.9 percent of the drums examined 

· identification ofWMC discrepancies for 3 containers (1.1 percent of the 
drums examined), which must be reassigned to other waste streams 

· identification of potentially sealed containers> 4 liters in 13 percent of the 
drums, for which PWRs were submitted 

· confirmation of the absence of any other prohibited. item or condition 
requiring a PWR 

· confirmation of 4 or fewer packaging layers for 52 percent of the drums; 
plastic packaging layers for the remaining 48 percent were indeterminate due 
to the large number of horsetails present in the drums 

· confirmation of the waste stream description 

· 97 percent of the drums contain more than 75 wt.% combustible waste 

· 86 percent of the drums contain less than 5 wt.% metal waste, and 94 percent 
contain less than 10 wt.% metal waste. 

· On average, the drums contain 92 wt.% combustible debris, 5 wt.% metal 
debris waste, and 3 wt. % packaging material. 
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Table 8. RTR Data for Waste Streams TA-55-19 and TA-55-20 

Evaluated Waste Characteristic Number of Drums 

WIPP-compliant RlR data 

. TA-55-19 245 out of 4173 6% of waste stream 

. TA-55-20 20 out of 281 7% of waste stream 

WMC discrepancies 

. TA-55-19 3 out of 245 1% of drums examined 

. TA-55-20 0 out of 20 0% of drums examined 

Excluding drums with confirmed WMC discrepancy 

Free liquids 

(no PWR required; all <I" of 34 out of 262 13 % of drums examined 
container or <1% of drum) 

Sealed containers> 4L 31 out of 262 13 % of drums examined 

(PWR required) 

Pressurized containers 0 out of 262 o % of drums examined 

Unpunctured liner 0 out of 262 o % of drums examined 

Other prohibited items 0 out of 262 o % of drums examined 

Excluding drums with PWRs 

Proportion of combustible waste in 

drum (wt. %) 
. Less than 25 0 out of 231 o % of drums examined 
. 25 to 50 1 out of 231 < 1 % of drums examined 
. 50 to 75 7 out of 231 3 % of drums examined 

. More than 75 223 out of 231 97 % of drums examined 

Data sources: RlR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399, 4400, 4457, 4458, 4459, 4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573,4574, 4577, 4721, 4797, 4835,5110,5121,5147; RlR 
batch data report awaiting review and approval by Carlsbad Field Office (CBFO): LAOI-RTR-006. 
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Table 9. RTR Packaging Data for Waste Streams TA-55-19 and TA-55-20 

Metal Plastic 

Maximum Number of Layers Layers Layers Number of Drums 

Less than or equal to 1 0 1 2 out of231 1 % of drums 

Less than or equal to 2 0 2 21 out of231 9% of drums 

Less than or equal to 3 0 3 95 out of231 41% of drums 

Less than or equal to 4 1 3 2 out of231 1 % of drums 

Less than or equal to 5 None observed 0 out of231 0% of drums 

Less than or equal to 6 None observed 0 out of 231 0% of drums 

Number of Layers IodetermÎo8ot 0 Indeter 109 

due to number of plastic horsetails: 1 Indeter 2 

Subtotal 111 out of231 48% of drums 

Data sources: RTR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399, 4400, 4457, 4458, 4459, 4464, 

4471,4542,4543,4544,4545,4566,4570,4572,4573, 4574, 4577, 4721, 4797, 4835,5110,5121,5147; RTR 
batch data report awaiting review and approval by CBFO: LAOI-RTR-006. 
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NOTE: T A-55 waste generators followed guidance that metal cans used to 
contain debris were to be considered as packaging, and not as 
waste. This may account for the drums of combustible debris that 
were estimated by RTR to contain more than the expected 5 wt.% 
metal waste. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-l.2-064). 

AK information resolved an apparent WMC discrepancy for several drums in 
waste stream TA-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of S511 0 (for metal debris) 
(TWCP-3288, 3289, 3290, 3291, 4190). After reviewing with the generator how 
these drums were packaged, the generator determined that these drums were 
packaged with very dense in-house fabricated plastic material called 
polyvinyldienefluoride (pVDF, also known as Kynar) used to line gloveboxes and 
build equipment in chloride operations starting in about 1988 (TWCP-5157, 
TWCP-5169). Hence, the WMC S5300 was correct. As a result of this AK 
information, a sample of Kynar was added to one of the test drums used in the 
RTR operations. 

14.2 Visual Examination Data 

VE data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 
relative volumes and weights of waste matrix parameters. AK packaging and 
WMC information have been evaluated by VB for about 22 containers so far in 
waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-I.I-028). These 
22 drums were packaged between 11/85 and 8/97 (Sampling Plan). PIS codes are 
available for the waste items packaged in these drums, as documented in 
radioassay batch data reports (TWCP-4024, TWCP-4025, TWCP-4052, TWCP- 
4158, TWCP-4303) and waste generator records (TWCP-5086). (The codes for 
these drums are listed in Table 11, which is discussed in Section 14.3). VE results 
are summarized in Table 10, from which the following observations are made: 

· VE confirmed the AK WMC for all of these drums, reporting WMC 85300 
(Organic Debris) for 8 drums, and S531 0 (plastic/Rubber Debris) for 14 

drums. 

· The maximum number of confining layers observed by VE was five (for one 
drum), consistent with AK information indicating that the number of layers is 

six or less (TWCP-816; also Table 7 of this report). 

NOTE: RTR data for the number of plastic layers in this particular drum 
were indeterminate. 
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Table 10. VE Data for Waste Streams TA-55-19 and TA-55-20 

Number of Containers 

Characterization Data AKa RTR VE Comments 

Waste Matrix Code 
S5000 - - - Positive confirmation of AK WMC by 
S5300 22 22 8 R TR and VE for 22 drums 
S5310 - - 14 

Maximum number of Default. Assigned b 
layers and associated in SP Number of confming layers 
TRUCON codes . AK and VE match for 3 drums 

0 LA 116G - - 
- . AK more conservative than VE for 

I LA 116C, E, F - 6 2 14 drums 
2 LA1l6B, D 

- - 2 . AK from waste generator was less 
3 None - - 9 

conservative than VE for 5 drums 4 LA 116A 4 4 8 
5 LA 116H - - 1 
6 LAl16J 8 - 

- 

SP-Sampling Plan (Rev 3) 

Notes: 
a 

AK information for WMC and TRUCON code assigmnents is from the Sampling Plan. Rev 3. Ifno 
TRUCON code was assigned, then the default code was determined from Table 6 in TWCP-AK-2.1- 
008 (Rev. I), using AK information on packaging dates and PIS codes as documented in the Sampling 
Plan. 

b 
RTR data indicated no metal-packaging layers for any of these drums, which was consistent with AK 
information and confirmed by VE. The number of plastic packaging layers was indeterminate by RTR 
except for one drum with three layers, which was consistent with the default TRUCON code and 
confirmed by VE (TWCP-4393). 

Data sources: VB batch data reports TWCP-3947, 3948,3949,3950,3951,4022,4326,4327,4392,4393, 
4394,4427,4800,5077,5083.'6084,5085,5112,5115,5120, 5173; VE batch data report in Project-level 
review: LAOO-3.4.1-005. 
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Table 11. Radioassay Data for Waste Streams TA-55-19 and TA-55-20 

, 

Number of 
Radionudide Characteristics Drums Comments 

Pu isotopic fractions Dominant isotope is Pu239 in all drums 
. Pu238 / total Pu 22 0.010 to 0.069 wt % 

. Pu239 / total Pu 22 91.1 to 94.1 wt % 

. Pu240 / total Pu 22 5.7 to 8.5 wt % 

. Pu241 / total Pu 22 0.14 to 0.32 wt % 

. Pu242 / total Pu 22 0.009 to 0.055 wt % 

Material type 
. MTS2 19 

. MT53 2 

. MTS2/53 mix 1 

Total Pu mass, expressed as ratio of AK AK data from Sampling Plan (Rev 3) 
data to ND A data AK/NDA ratios range from 0.6 to 1.4 
. AK/NDA < 0.7 I 

. 0_7 < AK/NDA < 1.3 17 

. AKlNOA> 1.3 4 

Other actinides present at detectable Range of ratios afnuclide to total Pu 
levels (uncertainties :5 21.S%)* Measured ratios Calculated UDDer bound (Table 2) 
. Am241 22 I x to.3 to 9 X 10-3 2 X 10-3 to 3 X 10'3 

. Am243 22 4 x to-7 to 4 x I O~ Not applicable 

. Np237 22 2x 10-4 to 1 X 10-2 Not applicable 

. U234 21 7 x 10.3 to 6 X 10-2 2 x lO's to 2 x 
10-5 

. U23S 5 3 x 10.3 to 5 X 10'2 9 X 10"" to I x 10-3 

. U238 0 No measurable U238 Not applicable 

Other radionuclides present at detectable Th232 is not detectable by the methods used 
levels (uncertainties :5 21.5%)* 
. Csl37 
. Pa231(uncertainty <21.5%) 16 

. No other detectable nuclides 9 

2 

Ratio of measured ratio (Am241fTotal 
Pu) to calculated upper bound (0.002, 
Table 2) 
. Ratio < 1 2 Am241 could be from decay ofPu241 
. 1 < ratio < 2 7 Process waste probably enriched in Am241 
. 2 < ratio < 3 7 Process waste enriched in Am241 
. Ratio> 3 6 Process waste enriched in Am241 
PIS codes for waste items present in these drums (TWCP-5086). The number of drums containing waste items from each code 
is given in parentheses, if more than one. 
. Chloride operations eSE, CW, CX (3), CXL (7), MB, MS 
. Metal operations CA (2), FF, MA, MW, PH, SRL 
. Miscellaneous operations AD (2), ev, IB (5), ME, WM (3), XP 
. Nitrate operations ATL, BM (4), COO, OS (3), ED (7), EV (4), HCD, LR (4), MAG, NC (6), 

NL (2), 00, PR (2), RBJ, RR (2), SC (8), SP (4), SSD 
. Pyrochemical operations ER (3), MO, OR (3), S8 (3) 
. Special processing None 

, 

NDA-nondestructive assay 

Data sources: Radioassay batch data reports TWCP-4009, 4023, 4024, 4025,4052,4078,4158,4159,4212,4225, 
4226,4303; and Sampling Plan (Rev 3). PIS codes from TWCP-5086 and TWCP-5163. 
*The rationale for this MDL cut off (2L5% uncertainty) is given in TWCP-2130. 
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· No closed liners were found by VE, which confirmed AK and RTR 
information. 

· For 5 drums, the number of confinement layers observed during VE (2 to 4) 
was greater than the number of layers associated with the TRUCON code 
assigned for these drums by the waste generator (LAI16C, 1 layer). 

· For 4 of the above drums, the default AK value (LA 116E, 1 layer) would also 
have been less conservative than the VE findings. All 4 hád been packaged 
after January 1997 such that no more than 1 layer was expected (Table 7). 

NOTE: As a result of this discrepancy in packaging layers, Table 7 was 
revised to extend the period of applicability ofLAl16A (4 layers 
of packaging) to the end of 1997. 

A conservative conclusion is that these discrepancies indicate that TRUCON code 
assignments by the waste generator must be viewed with caution, at least with 
respect to waste containers packaged in 1997 when TA-55 personnel were 
transitioning from one packaging procedure to another. 

14.3 Radioassay Data 

Radioassay data are examined to confirm AK information on plutonium material 
type and mass, the presence of other radionuclides contributing to the total drum 
activity, and evidence for fractionation of other actinides (e.g., uranium, 
americium) relative to plutonium during material processing. Table 11 

summarizes information relevant to these evaluations for the 22 drums from T A- 
55-19 and TA-55-20 that have undergone VE. These data confirm the following 
AK infonnation: 

· The dominant isotope in all drums is Pu239 

· The material type is MT52 or MT53 for all drums 

. All these drums qualify as TRU waste 

· AK information on total mass of plutonium in each drum is within 30 percent 
of the TWCP assay value for 17 drums (77 percent). AK mass for the 
remaining five drums (23 percent) is within 40 percent of the TWCP assay 
value. 

· As indicated by AK information, all drums contain low but detectable 
quantities of Am-241, Am-243, and Np-237. A significant proportion also 

contains Cs-137 and Pa-231. 
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· No U-236 or U-238 was detected, confirming AK inf,?rmation that uranium is 
not expected to be present in process waste generated under the PIS codes 
listed as the source of waste in these drums 

· U-235 is present only at trace levels in 5 drums 

· In 20 drums (91 percent), Am-241 and U-234 are enriched beyond what 
would be predicted if they were present solely due to the decay of their 
precursors in the source plutonium, indicating that significant fractionation of 
americium and uranium from plutonium occurs during processing operations 

14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK information about the presence 
or absence of hazardous constituents in a given waste stream, and the assignment 
of each drum to the appropriate mixed or nonmixed waste stream. Table 12 

summarizes VOC target analyte concentrations for headspace gas samples from 
55 containers assigned to waste stream TA-55-19. (No approved data are yet 
available for drums from waste stream TA-55-20.) These data confirm the AK 
information: 

· Altogether, 13 different VOCs were detected in these drums. All are 
documented as having been present or used in TA-55 processes contributing 
to waste stream TA-55-19, and HWNs have already been assigned to this 
waste stream for these constituents. 

· Only one VOC, methylene chloride, had a 90% Upper Concentration Limit 
(UCL90) value that was above its program required quantitation limit (PRQL). 

· F O).lr VOCs-acetone, 1,1 ,2-trichloro-l ,2,2-trifluoroethane, methyl ethyl 
ketone. and toluene-had UCL90 values below the PRQL but were present in 
at least one drum at a concentration above the PRQL. 

· One VOC (methanol) had a mean concentration above its Method Detection 
Limit (MDL) but no concentrations above the PRQL. 

· Seven VOCs had mean concentrations below their MDL, but were present in 
at least one drum at a concentration above the MDL. 

· All other target analyte VOCs were below the MDL. 

· No Tentatively Identified Compounds (TICs) were detected. 
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Table 12. Headspace Gas Data for Target Analytes in Waste Stream T A-55-19 

No. of No. of VOC Concentrations (ppmv) EP A OWN 
No. of Samples Samples 

MDL PRQL Samples Above Above 
iANAL YTE (ppmv) (ppmv) Analyzed MDL PRQL Mean UC4o. Maximum Assil!DedAK 
!Benzene 1.96 10 55 4 0 1.2 1.8 5 FOOS, D018 
IBromoform 2.27 10 55 0 0 1.1 1.1 - - 

Icarbon Tetrachloride 2.00 10 55 I 0 1.0 1.0 3 DOl9 
!chlorobenzene 1.93 10 55 I 0 1.0 1.0 2 F002, D021 

!chloroform 1.85 10 55 4 0 1.0 1.4 3 D022 

I,I-Dichloroethane 1.78 10 55 2 0 1.0 1.9 4 - 

1,2-Dichloroethane 2.40 10 55 0 0 1.2 1.2 - - 

1,I-Dichloroethene 2.74 10 55 0 0 1.4 1.4 - - 

tis-l,2-Dichloroethylene 2.06 10 55' 0 0 1.0 1.0 - - 

!Ethyl Benzene 1.72 10 55 0 0 0.9 0.9 - F003 
IEthyl Ether 1.30 10 55 0 0 0.6S 0.65 - F003 

Methylene Chloride 1.97 10 55 11 8 8.7 18.1 100 F002 

1, 1,2,2- Tetrachloroethane 1.62 10 55 0 0 0.8 0.8 - - 

tretrachloroethene 1.44 10 55 0 0 0.7 0.7 - FOOl, D039 
troluene 1.67 10 55 33 11 6.5 8.5 51 F005 

1,1,2- Trichloro 1,2,2- 
1.79 10 55 1 I 1.7 1.7 44 F002 

Itrifluoroetbane (Frc:on-I13) 

1,1,1- Trichloroethane 1.82 10 55 1 0 1.0 1.0 4 - 

T'richloroethene 1.31 10 55 0 0 0.7 0.7 6.0 F002, D040 

m-Xylene and p-xylene 3.62 10 55 0 0 1.8 1.8 - FOO3 

a-Xylene 1.90 10 55 0 0 0.95 0.95 - FOO3 

Acetone 16.12 100 55 31 13 69.7 . 91.2 410 F003 

Butanol 8.78 100 55 1 0 4.8 4.8 29 - 

Methanol 11.42 100 55 10 0 14.6 24.3 84 F003 

Methyl ethyl ketone 18.42 100 55 4 0 10.1 12.6 23 FOOS, D035 

Methyl isobutyl ketone 16.05 100 55 0 0 8.0 8.0 - - 

Source; TWCP-4722; VOC target analyte list for debris waste from WIPP W AP, Table B3-2. 

ppmv, part per million by volume; MDL, Method Detection Limit; PRQL, Program Required Quantitation Limit; 
UCL90, 90% Upper Concentration Limit 

Not applicable 

>I< For samples with concentrations below the MDL, UCL9Q concentrations are calculated by assuming 
concentrations were one-half of the MDL values as determined in the MDL study dated 6/19/00 (TWCP- 
3248). 
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These results are consistent with AK information summarized in this waste stream 
report, insofar as all of the VOCs that were detected are known to have been 
present in TA-55 operations. The data confirm that assignment of these HWNs 
based on AK information is conservative. 

Table 13 summarizes concentrations of potentially flammable VOCs, hydrogen, 
and methane for headspace gas samples from the same 55 containers as are 
included in Table 12. All were below the WIPP WAC limits. The average 
concentration of potentially flammable VOCs for this set of 55 drums was 128 
:1:101 ppmv, with a maximum of 473 ppm (TWCP-4722). No methane was 
detected in any of the drums, and hydrogen concentrations were lower by more 
than an order of magnitude than the WAC limit of 5 percent. 

In conclusion, the headspace gas data confirm the presence of VOCs in waste 
stream TA-55-l9. All VOCs present were expected based on AK. However, no 
correlation is seen between the presence and absence of a specific VOC and its 

documented use in a process known to have contributed waste placed in a 

particular drum. For example, about 60 percent of the containers show measurable 
concentrations of acetone and/or toluene in the headspace gas, and 20 percent 
contain methylene chloride, but less than half of the drums in which these 
chemicals are present contain waste items generated by activities that were known 
to have used these chemicals. Because acetone, toluene, and methylene chloride 
are present as solvents used in the manufacturing of plastics, the presence of these 
constituents in headspace gases in drums without any other known source of these 
VOCs is attributed to (1) off-gassing of constituents in the tape and plastic bags 
used to package waste items, and (2) radio lytic degradation of the plastic, rubber, 
tape, Tygon~ill1d similar items in the waste (TWCP-2102). 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

· 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

· 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

· Acceptable Knowledge Documentation (TWCP-QP-l.l-02l) 

· Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (Attachment B, Waste Analysis Plan) 

· NIOSH Pocket Guide to Chemical Hazards (1997). National Institute for 
Occupational Safety and Health (NIOSH) Publication #97-140. 

· Nonconformance Reporting and Tracking (TWCP-QP-l.1-007) 
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Table 13. Headspace Gas Data for Flammable VOCs, Hydrogen and 
Methane in Waste Stream TA-55-19 

Lower No. of Maximum Evidence for Presence of 
Explosive No. of Samples Measured Gas in Waste 

Limit Samples Above Concentration 
ANALYTE (LEL) Analyzed MDL (ppmv) Gas Data AK 
Acetone 2.5% 55 31 410 X X 

Benzene 1.2% 55 4 5 X X 

Butanol 1.4% 55 1 29 X X 

thlorobenzene 1.3% 55 1 2 X X 

tyc10hexane 1.3% 55 0 - - 
- 

1,1-Dichloroethane 5.4% 55 2 4 X - 

1,2-Dichloroethane 6.2% 55 0 - - 
- 

1,1-Dichloroethene 6.5% 55 0 - - X 

leis-I,2-Dichloroethylene 5.6% 55 0 - - 
- 

IEthyl Benzene 0.8% 55 0 - - X 

Ethyl Ether 1.9% 55 0 - - X 

lMethanol 6.0% 55 10 84 X X 

Methyl ethyl ketone 
1.4% at 

55 4 23 X X 200 OF 

lMethyl isobutyl ketone 
1.2% at 

55 0 
200 OF 

- - - 

troluene 1.1% 55 33 51 X X 

1,3,5- Trimethylbenzene 
Not 55 0 

known 
- - 

- 

1,2,4- Trimethylbenzene 0.9% 55 0 - - 
- 

m-Xylene and p-xylene 1.1% 55 0 - - X 

o-Xylene 0.9% 55 0 - - X 

Total potentially flammable 
- 55 - 473 X X 

VOCs in a sinl:le container* 

Hydrogen lie 4% 55 32 0.38% X X 

Methane. 5.3% 55 0 - - X 

Source: TWCP-4722 

ppmv, part per million by volume; MDL, Method Detection Limit 

LEL, Lower explosive (flammable) limit in air, % by volume (at room temperature); data from NIOSH Pocket 
Guide to Chemical Hazards (NIOSH, 1997) 

Not applicable or not detected 

· WIPP WAC requirements state that a waste container cannot be shipped if its headspace gas concentration 
exceeds 500 ppm for total flammable VOCs, 5% for hydrogen, Or 500 ppm for methane concentration. 

*lie The average flammable VOC concentration is 128 :tl0l ppm (TWCP-4722). Gases that were below detection 
are taken into account in this calculation by assuming they are present at concentrations that are equal to one- 
half of the MDL values. 
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. Performing Nondestructive Testing Using the Mobile Real-Time Radiography System 

(fWCP-DTP-l.2-008) 

. Reconciliation of Visual Examination and Radiography Information (TWCP-QP-l.l- 
028) 

. Transuranic Package Transporter (I'RUPACT)-II Content Codes (DOEIWIPP-89- 
004) 

. Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA) 

. Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 

. Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory Report (CAO-94- 
1005) 
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ACCEPTABLE 

KNOWLEDGE 
ROAD 

MAP 

Waste 

Streams: 

TA-55-19 
and 

TA-55-20. 

Copies 
of 

these 

documents 
are 

in 

the 

TWCP 

RMDC 

Center. 

Retèr 
to 

Records 

Management 

(TWCP-QP-1.1-004) 
for 

information 
on 

requesting 

copies. 

Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

AP-SWO- 

A 

Describes 
how 

the 

TRU 

Waste 

Review 
and 

completion 
of 

Section 
8.6 

describes 
how 

waste 

None 

006,R.3.l 

Storage 

Record 

(TWSR) 
is 

TWSR 

generator 

information 

submitted 
on 

prepared, 

reviewed, 

submitted, 

the 

TWSR, 
as 

weIl 
as 

other 

receipt 

and 

entered 
into 

a 

TRU 

waste 

and 

storage 

information, 
is 

entered 

database 

into 

the 

LANL 

TRU 

Waste 

Database 

for 

TRU 

waste 

stored 
at 

TA-54. 

NMT7-AP- 
T 

A55- 

A 

Contains 

waste 

generator 

TA-55 

Transuranic 

Waste 

Contains 

information 
on 

waste 

Document 
does 

not 

give 

0] 

8,R3 

information 

required 
by 

the 

Interface 

Document 

(TWID) 

characterization, 
waste 

packaging 

information 

about 

RCRA 

LANL 

TRU 

Waste 

configurations, 
and 

TRUCON 
codes 

constituents 

introduced 
or 

present 

Certification 
Plan 

for 

newly-generated 
TA-55 

was 
Ie. 

in 

the 

processes 

Describes 
how 

waste 

generator 

information 
in 

the 

TA-55 

Waste 

Management 
System 

(WMS) 

database 
is 

certified 
and 

maintained 

for 

waste 

generated 
at 

the 

TA-55 

facility. 

Contains 

information 
on 

current 
and 

projected 

waste 

stream 

volumes. 

QP-TP-WMS- 

B 

Compilation 

ofTA-55 

waste 

TA-55 

Waste 

Management 

Certified 
and 

current 

database 
of 

Overview 

document 
- 

Generator 

000.001 

generator 

information, 
for 

System 

(WMS) 

waste 

container 

identifiers, 

waste 

Attachments 

provide 

more 

individual 

waste 

containers. 

codes 

(e.g., 

IDC, 

RSWD, 
EPA 

detailed 

information. 

HWNs), 
assay 

results, 

packaging 

dates, 

waste 

materia! 

content 
and 

generating 

processes 
for 

TA-55 

wastes. 

TWCP-698 

B 

Gives 

Material 
Type 

NMT 

Memo, 

NMT-7 

WM/EC- 

Gives 

Material 
Type 

compositions 

Does 
not 

give 

information 
on 

compositions 

96-032 

how 

material 
may 

fractionate 
in 

Benchmark 

Environmental 

TA-55 

waste 

processes. 

Corp. 

Memo, 

AL-7! 
93 

BEC 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controLLed 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Limitations 

TWCP-700 

C 

Generator 

Attachment 
to 

the 

TA-55 

Attachmelll, 
1955, 

Documents 

controls 
to 

meet 

WIPP 

Information 
is 

not 

extremely 

Certification 
Plan 

TRUWM-TA55-CPA-03, 
ROO 

WAC 

were 

implemented 
and 

how 

detailed. 

independent 

verification 
was 

accomplished. 

TWCP-701 

C 

Generator 

Attachment 
to 

the 

TA-55 

Attachment, 
1987, 

TRU- 

Documents 

controls 
to 

meet 

WIPP 

Information 
is 

not 

extremely 

Certification 
Plan 

MSTl2-CP 

A-03,ROO 

WAC 

were 

implemented 
and 

how 

detailed. 

independent 

verification 
was 

accomplished. 

TWCP-816 

D 

Jim 

Foxx 

Interview 
on 

Number 

C.L. 

Foxx, 

Los 

Alamos 

Provides 
an 

explanation 
of 

why 

No 

Direct 

way 
to 

differentiate 

of 

Layers 
of 

Packaging 

National 

Laboratory 

some 

waste 

containers 
may 

be 

between 
and 

6 

layers 
of 

packaged 

with 
6 

layers 
of 

packaging 

confinement 

TWCP-882 

D 

Secondary 

Radionuclides 
and 

Memo 
from 

Jim 

Foxx 

Lists 

additional 

radionuclides 
and 

8est 

information 

available, 
but 
it 

(UCNT) 

Toxic 

Metals 
in 

TA-55 

TRU 

metals 

potentially 
in 

waste, 

is 

based 
on 

worker 

recollection 

Waste 

subdivided 
by 

PIS 

code. 

Covers 
time 

because 

other 

records 
are 

not 

period 

from 

1978 
to 

present. 

available. 

TWCP-886 

C 

Color 

Flow 

Diagram 
of 

Pu- 

Diagram 
from 

Jim 

Foxx 

Indicates 
that 

process 

inputs 

are 

Does 
not 

indicate 

solvent 

input 
to 

processes 
at 

TA-55. 

thermally 

treated 

and 

that 

heavy 

processes. 

metals 
from 

process 

inputs 

end 

up 
in 

the 

nitric 

acid 

evaporator 

bottoms. 

TWCP-887 

D 

Co-mingling 
of 

Defense 
and 

Memo 
from 

Jim 

Foxx 

Wastes 

generated 
from 

defense 
and 

None 

Non-Defense 
TRU 

Waste 

non-defense 

activities 

were 

not 

segregated 
at 

T 

A-55 

through 

1997 

TWCP-2102 

8 

Presence 

ofVOCs 
in 

Waste 

Determination 
Report 
for 

Reviews 

published 

literature 
and 

None 

heads 

pace 

gas 

resulting 
from 

Waste 

Stream 
T 

A-55-43 
Lot 

presents 
data 

and 

calculations 

off-gassing 
and 

radiolytic 

No. 

01, 

Report 

LA-UR-98- 

supporting 
that 

VOCs 
are 

present 
in 

degradation 
of 

plastics 

3610, 
by 

Rogers 
et 

a1. 

headspace 
gas 

ofTRU 

waste 

containers 
as 
a 

result 
of 

ofT-gassing 

and 

radiolytic 

degradation 
of 

plastics 

... 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
8 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Code 

Information 
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Summary 
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TWCP-2l30 

D 

Estimate 
of 

the 

minimum 

Criteria 
for 

reporting 

Am-243, 

If 

the 

error 
in 

the 

peak 

area 

for 

the 

Memo 

refers 

specifically 
to 

PAN 

detection 

limit 

for 

Am-243, 

Np-237, 

Pa-231, 
and 

Th-232 
on 

isotopes 

Am-243, 

Np-237, 

Pa-231, 

radioassay 

data, 

but 

the 

same 

Np-237, 

Pa-231, 
and 

Th-232 

mobile 
PAN 

radioassay 
data 

and 

Th-232 
is 

greater 
than 

21.5% 
in 

reasoning 
is 

applied 
to 

TGS 

and 

for 

FRAM 

analyses 

sheets 

the 

FRAM 

report, 

then 

that 

isotope 

HENC 

assay 

data 
as 

well, 
and 
to 

is 

considered 
to 

be 

below 
the 

all 

radionuclides 

detectable 
by 

minimum 

detectable 

activity. 

FRAM. 

TWCP-250l 

B 

"Backlog 

Waste 

Reassessment 

Rocky 

Flats 

Environmental 

Page 

WF34-l0 

contains 

results 
of 

Tests 
are 

on 

residues 

rather 

than 

Baseline 

Book, 

Waste 

Form 

Tcchnology 
Site 

Report 

1995 

tests 

for 

corrosivity 

waste 

that 
is 

lower 
in 

Pu 

content; 

34" 

hence, 

they 

are 

conservative. 

TWCP-3248 

C 

Method 

Detection 

Limits 
for 

MDL 

studies 

with 

data 

MDL 

values 
for 

VOCs, 

determined 

Different 

MDL 

values 

would 

Headspace 
Gas 

Analyses 

06/19/00 

have 

been 
in 

effect 
at 

the 

times 

that 

the 

data 

included 
in 

Table 
12 

of 

this 

AK 

report 

were 

acquired, 

so 

the 

MDL 

values 

should 

only 

be 

considered 
as 

an 

approximate 

guide. 

TWCP-3288 

B 

Drum 
in 

T 

A-55-l9 

waste 

NCR-OO-028 

AK 

WMC 

information 
was 

correct. 

None 

stream 

contained 

material 

identified 
as 

metal 
by 

the 

RTR 

operator, 

thereby 

leading 
to 

an 

apparent 

WMC 

of85110 
(for 

metal 

debris). 

After 

reviewing 

with 
the 

generator 
how 

these 

drums 

were 

packaged 
with 

very 

dense 

in-house 

fabricated 

plastic 

material 

(Kynar, 
also 

known 
as 

PVDF) 
used 
to 

line 

gloveboxes 
and 

build 

equipment 
in 

chloride 

operations 

starting 
in 

about 

1988. 

Hence, 
the 

AK 

WMC 

85300 

was 

correct 

TWCP-3289 

B 

Same 
as 

for 

TWCP-3288 

NCR-OO-027 

AK 

WMC 

information 
was 

correct. 

None 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letlers 
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TWCP-3290 

B 

Samé 
as 

for 

TWCP-3288 

NCR-00-026 

AK 

WMC 

infonnation 
was 

correct. 

None 

TWCP-3291 

B 

Same 
as 

for 

TWCP-3288 

NCR-OO-025 

AK 

WMC 

infonnation 
was 

correct. 

None 

TWCP-3547/ 

D 

Answers 
to 

questions 

about 

Interview 

with 

Jim 

Foxx, 

Answers 
to 

questions 
on 

Chloride 

None 

C1-25 

(UCNI) 

chloride 

processes 

9/23/99 

processes; 

CLS-I 

solvent 
list 

TWCP-3568/ 

C 

Chemical 
list; 

process 

Organic 

Liquid 

Emulsification, 

Emulsifying 
waste 
oil 

and 

other 

None 

N-74 

description 
(PIS 

code 

CF) 

TRU-NMT2-DP-13, 
ROO; 

organic 

liquids 

for 

cement 

fixation. 

TRUWM- 
T 

A55-DP- 
1 

3-ROO; 

8/30/93 

through 

9/30/94 

TWCP-3568/ 

C 

Clarification 
of 

specific 

Jim 
F 

oxx, 

SME, 

response 
to 

Resolutions 
to 

the 

questions 
and 

Information 
is 

based 
on 

8MB 

N-B2 

processes 

within 
the 

nitrate 

comments 

received 
on 

the 

draft 

issues 

raised 
by 

Pam 

Rogers 

during 

knowledge. 

operations 
at 

TA-55 

Acceptable 

Knowledge 

her 

review 
of 

the 

Acceptable 

Summary 

Report 
for 

TA-55 

Knowledge 

Summary 

Report 
for 

Nitrate 

Operations, 

2/25/00 

TA-55 

Nitrate 

Operations, 

2/25100 

TWCP-3730 

B 

Pyrophoricity 

characterization 

Characterization 
of 

Direct 

Hydrogen 

generation 
and 

None 

(UCNI) 

Oxide 

Salts 

(LA-CP-95-0098) 

pyrophoricity 
of 

DOR 

salts. 

Also 

gives 

reference 
for 

MSE, 
ER, 

and 

Cr-containing 
salts. 

TWCP-3731 

D 

Sodium 

pyrophoricity 
in 

Memo 

(MST 
- 

1 

2-ARO-88-052) 

Treatment 
of 

sodium 
in 

salts 
is 

Sodium 

only 

pyrochemical 
salts 

effective 

TWCP-3732 

C 

Experimental 
data 
on 

calcium 

Memo 

(MST 

-12-ARO-88-077) 

Treatment 
of 

calcium 
in 

salts 
is 

Calcium 

only 

pyrophoricity 
in 

salts 

effective 

TWCP-3943 

B 

Procedure 
for 

Waste 

T 

A-55 

Document, 

406-GEN- 

Contains 

infonnation 
on 

waste 

None, 
but 

doesn't 

address 

today's 

Management 
at 

TA-55 

ROO 

management 

procedures 
in 

1978 

waste 

management 

concerns 

TWCP-3947 

A 

Reconciliation 
between 

AK, 

LAOO- 

VE-003 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 

Plan, 

R3) 

items 
in 

drum 

TWCP-3948 

A 

Reconciliation 
between 

AK, 

LAOO- 

VE-005 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VB 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 
T 

A-55-l9 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 

Plan, 

R3) 

items 
in 

drum 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-3949 

A 

Reconciliation 

between 

AK, 

LAOO- 

VE-008 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RlR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-3950 

A 

Reconciliation 

between 

AK, 

LAOO- 

VE-004 

VE, 
AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan. 

R3) 

items 
in 

drum 

TWCP-395I 

A 

Reconciliation 

between 

AK, 

LAOO- 

VE-007 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 
R 
TR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4009 

A 

Radioassay 
data 

for 

drum 

from 

LAOO-HENC-007 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4019 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-006 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4020 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-009 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-402 
I 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-008 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
Dr 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4022 

A 

Reconciliation 
between 

AK, 

LAOO- 

VE-006 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

· 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 
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from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-4023 

A 

Radioassay 
data 

for 

drum 

from 

LAOO- 

TGS-003 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4024 

A 

PIS 

codes 
of 

waste 

items 

LAOO-FRAM-008 

Lists 

PIS 

codes 
for 

waste 

items 
in 

No 

reference 
to 

original 

source 
of 

packaged 
into 

drums, 

based 
on 

several 

drums 

that 

underwent 
VE 

AK 

information 

waste 

generator 

records 

TWCP-4025 

A 

PIS 

codes 
of 

waste 

items 

LAOO-FRAM-009 

Lists 

PIS 

codes 
for 

waste 

items 
in 

No 

reference 
to 

original 

source 
of 

packaged 
into 

drums, 

based 
on 

several 

drums 

that 

underwent 
VB 

AK 

information 

waste 

generator 

records 

TWCP-4052 

A 

PIS 

codes 
of 

waste 

items 

LAOO-FRAM-O 
I 

0 

Lists 

PIS 

codes 
for 

waste 

items 
in 

No 

reference 
to 

original 

source 
of 

packaged 
into 

drums, 

based 
on 

several 

drums 

that 

underwent 
VE 

AK 

information 

waste 

generator 

records 

TWCP-4078 

A 

Radioassay 
data 

for 

drum 

from 

LAOO- 

TGS-002 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4080 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-004 

RTR 

data 

all 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4158 

A 

PIS 

codes 
of 

waste 

items 

LAOO-FRAM-007 

Lists 

PIS 

codes 
for 

waste 

items 
in 

No 

reference 
to 

original 

source 
of 

packaged 
into 

drums, 

based 
on 

several 

drums 

that 

underwent 
VE 

AK 

information 

waste 

generator 

records 

TWCP-4159 

A 

Radioassay 
data 

for 

drum 

from 

LAOO-FRAM-003 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4164 

D 

Answers 
to 

questions 

about 

Interview 

with 

Jim 

Foxx, 

Answers 
to 

questions 
on 

use 

of 

Ag, 

None 

various 
PIS 

codes 

10/16/00 

disposal 
of 

ash 

and 

resins, 
and 

use 

of 

gases. 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-4166 

D 

Answers 
to 

questions 

about 
PIS 

Interview 

with 
Jim 

Foxx, 

Answers 
to 

questions 
on 

use 

of 

Cr 

None 

codes 

DO, 

EV, 

HP, 

CF, 

OR, 

10/17/00 

and 

Ag, 

RCRA 

metals 
in 

cement, 

RM,PY 

asbestos 
in 

furnaces 
and 

gloves, 
and 

disposal 
of 

spray 

cans 

used 
in 

glovcboxes. 

TWCP-4190 

B 

Same 
as 

for 

TWCP-3288 

NCR-00-0l3 

AX 

WMC 

information 
was 

correct. 

None 

TWCP-4212 

A 

Radioassay 
data 

for 

drum 

from 

LAOO-HENC-008 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4219 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-005 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4225 

A 

Radioassay 
data 

for 

drum 

from 

LAOO-HENC-004 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4226 

A 

Radioassay 
data 

for 

drum 

from 

LAOO-HENC-003 

Radioassay 
data 

None 

Waste 

Stream 

TA-55-19 
and- 

20 

per 

Sampling 
Plan 

Rev. 
3 

TWCP-4303 

A 

PIS 

codes 
of 

waste 

items 

LAOO- 

TGS-004 

Drum 

54163 

contains 

waste 

No 

reference 
to 

original 

source 
of 

packaged 
into 

drums, 

based 
on 

generated 
by 

PIS 

codes 

DS, 

LR, 
SP 

AK 

information; 
listed 

codes 

waste 

generator 

records 

and 

SS; 

also 

lists 

codes 
for 

drum 

match 
for 

drum 

54146 

but 

do 

not 

54146 

match 
for 

drum 

54163, 

compared 

to 

those 

listed 
in 

TWCP-4052. 

TWCP-4326 

A 

Reconciliation 

between 

AX, 

LAOO-3.4.I-008 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4327 

A 

Reconciliation 

between 

AK, 

LAOO-3.4.1-009 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 
code, 

and 

waste 

{per 

Sampling 

Plan, 

R3) 

items 
in 

drum 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification. 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 



TWCP-AK-2.1-008,R.2/IC2 
Effective 

Date: 

11/02/01 

Attachment 
1 

Page 
8 

of 

16 

Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP-4392 

A 

Reconciliation 
between 

AK, 

LAOG- 

VE-01l 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4393 

A 

Reconciliation 

between 

AK, 

LAOO-VE-OIO 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA~55-19 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4394 

A 

Reconciliation 
between 

AK, 

LAOO-3.4.l-007 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 
T 

A-55-l9 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 

Plan, 

R3) 

items 
in 

drum 

TWCP-4399 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-OIO 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 

orTA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignmen1s 
for 

containers 

TWCP-4400 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-OII 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4427 

A 

Reconciliation 

between 

AK, 

LAOO- 

VE-D09 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4457 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-025 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignmen1s 
for 

containers 

TWCP-4458 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-020 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

'" 
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Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 
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certification, 
B 
= 
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from 
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TWCP-4459 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-002 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 

orTA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4464 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-OI7 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4471 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-024 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4542 

A 

RTR 

data 

for 

drums 

from 

LAOI-RTR-002 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4543 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-OI2 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4544 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-023 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-I9 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4545 

A 

RTR 

data 

for 

drums 

from 

LAO 

I-RTR-OO 
1 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-I9 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4566 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-02I 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-4570 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-022 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(ReV' 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4572 

A 

R 
TR 

data 

for 

drums 

from 

LAO 

l-RTR-003 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

v~lumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4573 

A 

R 
TR 

data 

for 

drums 

from 

LAOO-RTR-026 

RTR 

data 
on 

prohibited 
items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 

orTA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4574 

A 

R 
TR 

data 

for 

drums 

from 

LAOO-RTR-027 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4577 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-028 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 
be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4720 

B 

Describes 
the 

procedure 
to 

be 

40-mm 

Powder 

Breech 

Project 

Procedure 
to 

be 

taken 
at 

TA-55 
in 

the 

Does 

not 

appear 
to 

be 
a 

controlled 

taken 
at 

T 

A-55 
in 

the 

event 
of 
a 

Waste 

Management 
Plan, 

Rev. 

event 
of 
a 

misfrre 
or 

unconsumed 

document. 

Without 

revision 

misfire 
or 

unconsumed 

2 

(issued 

March 
27, 

2000) 

explosives 
(from 

the 

hnpact 

Test 

history, 

cannot 
teU 

when 

this 

explosives 
(from 

the 

Impact 

Facility 

40-mm 

gun) 
to 

ensure 

that 

document 
was 

first 

issued, 

and 

how 

Test 

Facility 

40-mm 

gun, 

PIS 

explosives 
do 

not 

enter 
the 

waste 

the 

potential 
for 

unconsumed 

codes 

ITF 

and 

ITF4) 
to 

ensure 

stream 

explosives 
was 

addressed 

when 
the 

that 

explosives 
do 

not 

enter 
the 

Impact 

Test 

Facility 

(IIF) 

began 
in 

waste 

stream 

1996 

TWCP-472 
I 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-003 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-ta-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

* 

Information 

Category 

Codes: 
A 
'" 

forms 

intended 
for 

use 
in 

waste 

certification, 
8 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
'" 

interviews, 

memos, 
and 

letters 
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TWCP-4722 

A 

UCL-90 

calculations 
for 

UCL90 

Calculations 
for 
T 

A- 

UCL-90 

calculations 
for 

headspace 

None 

headspace 
gas 

concentrations 

55-19-R2 

gas 

concentrations 
in 

55 

drums 

from 

in 

55 

drums 

from 

waste 

stream 

waste 

stream 

TA-55-19 
per 

T 

A-55-19 
per 

(Sampling 
Plan, 

(Sampling 
Plan, 

R3) 

R3) 

TWCP-4797 

A 

RTR 

data 

for 

drums 

from 

LAOl-RTR-008 

RTR 

data 
on 

prohibited 

items. 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

55-20 

estimated 

volumes 
and 

weights 
of 

be 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

TWCP-4800 

A 

Reconciliation 
between 

AK. 

LA00-3.4.l-006 

VE, 
AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-4835 

A 

RTR 

data 

for 

drums 

from 

LAOO-RTR-OOI 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-S5-19 
or 

TA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

55-20 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-S077 

A 

Reconciliation 
between 

AK. 
VE 

LAOO-VE-002 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

and 
R 

TR 

data 

for 

drum 

from 

number 
and 

types 
of 

packaging 

waste 

stream 

TA-S5-19 
(per 

layers, 

TRUCON 
code. 

and 

waste 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-S083 

A 

Reconciliation 
between 

AK, 
VE 

LAOI-VE-003 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

and 

RTR 

data 

for 

drum 

from 

number 
and 

types 
of 

packaging 

waste 

stream 

TA-5S-19 
(per 

layers, 

TRUCON 
code, 

and 

waste 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-S084 

A 

Reconciliation 
between 

AK, 
VE 

LAOO-VE-OOI 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

and 
R 

TR 

data 

for 

drum 

from 

number 
and 

types 

ofpackagíng 

waste 

stream 
T 

A-S5-19 
(per 

layers., 

TRUCON 
code, 

and 

waste 

Sampling 
Plan, 

R3) 

i 

terns 
in 

drum 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-5085 

A 

Reconciliation 

between 

AK, 

LAOI-VE-004 

YE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-5086 

B 

PIS 

Codes 
for 

TA-55 

Waste 

PIS 

codes 
for 

waste 

items 
in 

PIS 

Codes 
for 

drums 

that 

underwent 

Only 

some 

drums 
are 

included 

items, 

listed 

by 

drum 

individual 

drums 

are 

either 

VE 

from 

the 

TA-55 

Waste 

Management 
System 
or 

from 

the 

certified 

data 

base 

TWCP-5110 

A 

RTR 

data 

for 

drums 

from 

LAOI-RTR-007 

R 
TR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-l9 
or 

TA- 

WMC, 

packaging 

layers, 
and 

in 

this 

batch 

data 

report 

may 

not 

55-20 

estimated 

volumes 
and 

weights 
of 

be 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

TWCP-5112 

A 

Reconciliation 
between 

AK, 

LAOl-VE-OOl 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-5115 

A 

Reconciliation 

between 

AK, 

LAOO-3.4.l-003 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-20 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-5120 

A 

Reconciliation 
between 

AK, 

LAOI-VE-005 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 

code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-512! 

A 

RTR 

data 

for 

drums 

from 

LAOI-RTR-009 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 

orTA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

55-20 

estimated 

volumes 
and 

weights 
of 

be 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-5147 

A 

RTR 

data 

for 

drums 

from 

LA01-RTR-013 

RTR 

data 

on 

prohibited 

items, 

Sampling 
plan 

(Rev 
3) 

referenced 

waste 

stream 

TA-55-19 

orTA- 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

55-20 

estimated 

volumes 
and 

weights 
of 

be 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

TWCP-5157 

D 

Use 
of 

Kynar 

lining 
in 

chloride 

Interview 

with 

Jim 

Foxx 

(TA- 

Kynar 

began 
to 

be 

used 
to 

line 

Does 

not 

explicitly 
list 

all 

PIS 

operations 

55 

SME) 
on 

March 
17, 

2001 

gloveboxes 
in 

chloride 

operations 
in 

codes 
in 

which 

Kynar 
was 

used 

1988, 

and 

installation 
was 

completed 

in 

1992. 

TWCP-5158 

D 

Chemical 
use 

in 

PIS 

code 
FF 

Interview 

with 

Fred 

Hampel 

Magnesium 

perchlorate 
was 

used 
in 

No 

information 

about 

after 

1992 

(TA-55 

SME) 
on 

4/19/01 

the 

glovebox 
line 
in 

PIS 

code 

FF, 

and 

was 
the 

only 

chemical 
used 

there. 
It 

was 

used 
as 
a 

water 

getter, 
and 

was 

changed 

once 

during 
the 

period 

1987 

to 

1992. 

The 

spent 

chemical 
was 

sent 

to 

cement 

fixation, 
PIS 

code 

CF. 

TWCP-5163 

B 

Waste 

generator 

records 
for 
5 

Radioactive 
Solid 

Waste 

Lists 

PIS 

codes 

(embedded 
in 

waste 

From 

non 

certified 

TRU 

waste 

data 

drums 
of 

T 

A-55 

combustible 

Disposal 

(RSWD) 

Records 

item 

identifiers) 
for 

drums 

S855627, 

base 

debris 

waste 

packaged 
in 

1985- 

S862004, 

S862274, 

S862456, 
and 

86 

S862286. 

TWCP-5164 

D 

Sources 

ofCs-137 
and 

Pa-231 

Interview 

with 

Jim 

Foxx 
(T 

A- 

Plutonium 

operations 

never 

handled 

None 

in 

TA-55 

TRU 

waste 

55 

SME) 
on 

April 
2, 

2001 

Cs-137 
or 

Pa-23 
1 

in 

any 

ofthe 
Pu 

processing 
areas 
at 

T 

A-55. 

However, 

Cs-137 
is 

expected 
to 

be 

present 
in 

the 

wastes 

because 
it 
is 
a 

fission 

product 
of 

several 
Pu 

isotopes. 
Pa- 

23! 
is 

expected 
to 

be 

present 
(as 
a 

function 
of 

the 

age 

of 

the 

waste) 

because 
it 
is 

a 

decay 

chain 

daughter 

ofPu-239 
and 

U-235. 

'" 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-5165 

D 

Sources 

ofCs-137, 

Pa-231, 
and 

Interview 

with 
Jim 

Foxx 
(T 
A- 

Dominant 

source 
of 

Cs-137 

expected 

None 

Cm-244 
in 

T 

A-55 

TRU 

waste 

55 

SME) 
on 

April 
I 

1,2001 

to 

be 

due 
to 

residual 

contamination 

from 

original 

separation 
of 

Pu 

from 

production 
fuel. 

Cm-244 

introduced 

in 

PIS 

code 

nop 

starting 
in 

1988, 

but 

could 

also 

show 

up 

after 

that 

date 
in 

IS, 

WE, 
CA 

and 

CF. 

TWCP-5166 

D 

Secondary 

radionuclides 
used 

in 

Interview 

with 
Jim 

Foxx 

(TA- 

Amendment 
of 

Foxx's 

1997 

memo 

None 

PIS 

code 
PI 

55 

SME) 
on 

Aprill 
I, 

2001 

(TWCP-882): 
PIS 

code 
PI 

was 
a 

user 

ofU, 
Np 

and 

Am 

isotopes 

TWCP-5169 

D 

Use 
of 

Kynar 
in 

TA-55 

Interview 

with 

Jim 

Foxx 
(T 

A- 

Aqueous 

chloride 

operations 

began 

None 

operations 

55 

8ME) 
on 

April 
18, 

2001 

lining 

each 
of 

their 

new 

gloveboxes 

with 

Kynar 
in 

1988, 

finishing 
in 

1992 

TWCP-5173 

A 

Reconciliation 
between 

AK, 

LA01-VE-002 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

None 

VE 

and 

RTR 

data 

for 

drum 

number 
and 

types 
of 

packaging 

from 

waste 

stream 

TA-55-19 

layers, 

TRUCON 
code, 

and 

waste 

(per 

Sampling 
Plan, 

R3) 

items 
in 

drum 

TWCP-5372 

D 

Appicability 
of 

P120 
to 

waste 

Interview 

with 
Jim 

Foxx 
(T 

A- 

Vanadium 

pentoxide 
was 

used 

None 

generated 
by 

PIS 

codes 
SD 

and 

55 

8ME) 
on 

May 
7, 

2001 

between 

February 
1998 

and 

June 

SS 

1998. 

8ME 

information 

indicates 

that 

waste 

from 

this 

work 

would 

have 

been 

packaged 
into 

containers 

that 

were 

closed 
by 

the 

end 

of 

December 
1998. 

TWCP-6988 

B 

Compilation 

ofTA-55 

waste 

Archived 

generator's 

databases 

Database 
of 

waste 

container 

generator 

information, 
for 

95DRUM 
and 

95 

ncdrum. 

identifiers, 

waste 

codes 

(e.g., 

IDC, 

individual 

waste 

containers. 

RSWD, 
EPA 

HWNs), 
assay 

results, 

packaging 

dates, 

waste 

material 

content 
and 

generating 

processes 
for 

TA-55 

wastes. 

oj< 

Infonnation 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-AK-2.l- 

B 

Generators 

interview 
and 

Process 

Acceptable 

Knowledge 

Detailed 

information 
on 

each 

PIS 

None 

003,R.2 

TWCP 
AK 

references 

Summary 

Report 
for 

Metal 

code 

for 

metal 

operations 
at 

T 

A-55 

Operations 
at 

TA-55 

TWCP-AK-2.l- 

B 

Generators 

interview 
and 

Process 

Acceptable 

Knowledge 

Detailed 

information 
on 

each 

PIS 

None 

004,R.2 

TWCP 
AK 

references 

Summary 

Report 
for 

code 

for 

miscelIaneous 

operations 
at 

Miscellaneous 

Operations 
at 

TA-55 

TA-55 

TWCP-AK-2.1- 

B 

Generators 

interview 
and 

Process 

Acceptable 

Knowledge 

Detailed 

information 
on 

each 

PIS 

None 

005,R.2 

TWCP 
AK 

references 

Summary 

Reportfor 

Nitrate 

code 

for 

nitrate 

operations 
at 

T 

A-55 

Operations 
at 

TA-55 

TWCP-AK-2.1- 

B 

Generators 

interview 
and 

Process 

Acceptable 

Knowledge 

Detailed 

information 
on 

each 

PIS 

None 

006,R.2 

TWCP 
AK 

references 

Summary 

Reportfor 

code 

for 

pyrochemical 

processes 
at 

Pyrochemcial 

Processes 
at 

TA- 

T 

A-55 

55 

TWCP-AK-2.l- 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS 
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NOTE: All of these PIS codes may obæÎn feed material from or send product output to the vault. 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS (continued) 
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NOTE: All of these PIS codes may obtain feed material from or send product output to the vault. 

NOTE: PIS code UA tracks uranium compounds from Pit Disassembly. Activities under this PIS code would be 
similar to those under PIS codes IN, MW, and WE. 



TWCP-AK-2.1-008,R.2/IC2 
Effective Date: 11/02/01 

Attachment 3 

Page 4 of 8 

SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS (continued) 
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No'rE: All of these PIS codes may obtain feed material from or send product output to the vault. 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR MISCELLANEOUS OPERATIONS 
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DRUM LIST FOR WASTE STREAM LOT TA-55-19A 

A review ofTA.55 data bases of waste items packaged into drums (TWCP-S086) and the Sampling Plan (TWCP- 
PLAN-0.2.7-001,R.3) identified the following twelve 55-gallon drums that contained combustible debris generated 
by PIS codes SD and S5 and that were closed between February I, 1998 and December 31, 1998 (TWCP-5372). 

PIS Codes of Waste Items Packaging Date 
l)rum Identifier (TWCP-5086) (Sampling Plan,R.3) 

LAOOOOOO56873 ED, RFX, SS, TDC 04/13/98 

LAOOOOO056876 CXL, ED, EV, ME, S5 05/12/98 

LAOOOOOO56887 SS 06/09/98 

LAOOOOO056902 BC, MA, SS, TDC 09/29/98 

LAOOOOO056924 SS 07/13/98 

LAOOOOO056930 SS 08/17/98 

LA 00000057121 BM, FF, S5 08/31/98 

LAOOOOO057137 CXL, SS, TDC 09/29/98 

LAOOOOOO57164 S5 10/28/98 

LAOOOOO057737 FF, SS 12/01/98 

LAOOOOOO57755 A TL, BM, CXL, MA, S5, TIGR, XO 11/24/98 

LAOOOOO057766 SS 11/24/98 
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X-Sender: Dc... 'qiempo.lanl.gov 

X-Mailer: QUAL ,MM Windows Eudora Version 5.0 
Date: Mon, O~j Nov 2001 13:12:11 -0700 
To: Patricia G Patton <pgp@lanl.gov> 
From: .Pamela Z. Rogers" <pzr@lanl.gov> 
Subject: Re: Do AK reports need LAUR # 

Cc: gavett@lanl.gov 
X-RCPT-TO: <109592@empo.lanl.gov> 

In general, an IC would need to go through classification before posting. 

However, I have reviewed the content of both of these ICs, and all the material mentioned was obtained directly 
from various l.ANL web pages that are not classified nor UCNI. Therefore, since the information is already posted on the LANL web, it should not require another classification review to be posted on our internal-only web page. 

At 09:33 AM 11/5/2001 -0700, you wrote: 
Good Morning Pam, 

I received AK-008/IC2 on Friday for posting to the web. Please let me know if this needs to go to classification 
for an LAUR number before posting. 

We also spoke earlier last week about AK-010/IC!, and you mention that it didn't need an LAUR number. Would 
you 
send me an email. 

Thanks, havI3 a good day. 

--Patricia 

**__** __** __~.... __** __** __ ** _ _ :It*__*....~_ ** 
Patricia G. Patton 
Lo~ Alamos National Laboratory 

E-ET /T\VCP 
Rccorùs Management / Document Control 
( RMDC ) 
557 Oppenheimer 
TA-OO I bJdg 764 
MS 1'.1319 

Phone: (505) 667-2071 
Ernail: pgp@lan1.gov 

**-- *. -- ** -...., ** - ** -- ** -- ** - - ** -- ** -- '** 

file://C:\DOCUME-l \109592\LOCALS-l \Temp\eud54.htm 11/5/2001 



~..Þ.. 

.' ',J 
h..:. _ 

rubyannffel., .I.gov, mlgarcia@lanl.gov,01:49PM11/5/2001 -0700, For Training Distribution 

To: rubyannf@ lanl.gov, m Igarcia@lanl.gov 

From: Patricia G Patton <pgp@lanl.gov> 
Subject: For Training Distribution 

Cc: fabi@lanl.gov 
Bcc: 
Attached: 

1 am sending this report you today, November 5, instead of the on the effective date because I was 
awaiting Pam's 
response letting me know if this report needed to go to classification for an LAUR number before It 

went on the web, 
I have since received her email. 

The following is a revised AK report. 

Effective Date: 11/2101 

TWCP-AK-2.1-008,R.2IIC2 - Acceptable Knowledge Summary Report for Waste Streams TA-55- 
19 and T A-55-20 

** __ ** __ ** __ ** __ *'* _ _ **......... **".., _ ,..It....._..* __ **.......... ** __.... 

Patricia G. Patton 
Los Alamos National Laboratory 

E-ET 
Records Management / Document Control 

( RMDC ) 
TA-O 

557 Oppenheimer Building 764 

Phone: (505) 667-2071 

Email: pgp@lanl.gov 
** ** ** .. ** ** ** ** ** ** ** ** ** -- -- ....- ~ -.... ........ -- ..,-- -- -- -..... -- 

Printed fol" Patricia G Patton <pgp@lanl.gov> 1 
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EarI.Bradford@wipp.carlsbad.nm.us. TBowden@wipp.carlsbad.nm.us, 09:09 AM 5/16/01 -0600, 1WC 

To: Earl.Bradford@wipp.carlsbad.nm .us, TBowden@wipp.carlsbad.nm.us 
From: Louise Garcia <louise@lanl.gov> 
Subject: TWCP-AK-2.1-008,R2IIC1 
Cc: 
Bcc: 
Attached: P:\WasteStreams55-19&55-20\TWCP-AK-2^1-008R2IC1.doc; 

The following AK Report has been approved and is being sent to you for adequacy review. 

Acceptable Knowledge Summary Report for Waste Stream TA-55-19 and TA-55-20 
(TWCP-AK-2.1-008,R2JIC1 ) 

The Report will be released for use once you have approved it via em ail. 

T 
arrmy, 

Is Earl's a-mail address correct? Should there be anyone else that should be receiving 
documents for adequacy review? Let me know. Thanks 

Printed for Louise Garcia <louise@lanl.gov> 1 



Ledford, Wayne - CTAC, 03:59 PM 7/16/01 -0600, Procedure Status 

X-Server ~Uuid: 5dfge970-eedf-11 d3-844e-0008c 7569817 
From: "Ledford, Wayne - CTAC" <Wayne.Ledford@wipp.carlsbad.nm.us> 
To: "'Jim Bailey''' <154344@empo.lanl.gov> 
cc: "'Larry Souza'" <souza@lanl.gov>, 

mrv1arji Gavett, CST-7, 5-5392"' <gavett@lanl.gov> 
Subject: Procedure Status 
Date: M:>n, 16 Jul2001 15:59:24 -0600 
X-rv1ailer: Internet Mail Service (5.5.2650.21) 
X-WSS-ID: 174DBB8F11 0300-01-01 
X-RCPT-TO: <154344@empo.lanl.gov> 

Would YOll send another copy of TWCP-DTP-1.2-014, Rev. 8 to me and T. Bowden? 
It may haye been lost in the transition. I'll get it reviewed as quickly as 
possible. 

TWCP-AK-2.1-008, the AI< summary report. LANL will not be getting any comments 
on that document. We normally don't review revisions to AI< Summary documents 
because it is an output of your approved program and processes (kind of like a 
batch data report). If there is a concern with some specific aspect of that 
revision that you would like us to look at, please let me know. 

TWCP-DTP-1.2-056, R. 4 and 006, R6, IC3 have been sent to Dorothy Gill for 
review. 

THANKS 

Printed for Jim Bailey <154344@empo.Janl.gov> 1 



rUbyannf@lanl.gov. mlgarcia@lanl.gov, 02:21 PM 7/26/2001 -0600, For Training Distribution 

To: rubyannf@lanl.gov, mlgarcia@lanLgov 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: For Training Distribution 
Cc: fabi@lanl.gov 

Bee: 
Attached: 

The following is a revised procedure. 

TWCP-AK-2.1-008,R.21IC1 - Acceptable Knowledge Summary Report for Waste Streams TA-55- 
19 AND ta-55-20 

Printed for Patricia G Patton <pgp@lanl.gov> 1 



wipp.notify@wipp.carlsbad.nm.us. 02:24 PM 7/26/2001 -0600, [Procedure] 

To: wipp.notify@wipp.earlsbad.nm.us 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: [Procedure] 
Cc: Tammy. Bowden@wipp.earlsbad.nm.us 
Bee: fl@lanl.gov 
Attached: \\twcp--web\Pages\twcp\RMDC\AK\TWCP-AK-2.1-008\TWCP-AK-2.1-008,R.2_IC1.pdf; 

The following is a revised procedure. 

TWCP-AK-2.1-008,R.2JIC1 - Acceptable Knowledge Summary Report for Waste Streams T A- 
55-19 AND T A-55-20 

Printed for Patricia G Patton <pgp@lanl.gov> 1 
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PIS Code PIS Name AI( Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described* Combustible Debris 

OM oxygen to metal ratio 
Metal Operation Processes 3.4.1, An. 4 

determination 

OR Direct oxide reduction Pyrochenrical Processes 3.4.2, Art. 4 

OY Oxalate precipitation Nitrate Operations 3.4.1,3.4.3, Art. 4 

PA Passivation Nitrate Operations 3.4.1,3.4.6, Art. 4 

PAF Passivation fiunaces Nitrate Operations 3.4.1, Art. 4 

PB pu-beryllium source 
Chloride Operations 3.4.1, An. 4 0007,0008,0009 recovery 

PCH Plasma chemistry Metal Operation Processes 3.4.2, An. 4 0007 
PD Pit disassembly Metal Operation Processes 3.4.2, Att. 4 

PE Sputtering process Metal Operation Processes 3.4.2, An. 4 D004 
PF Plutonium surfaces Metal Operation Processes 3.4.2, Att. 4 

PH Thermal hydride/dehydride Metal Operation Processes 3.4.2, Att. 4 

PI Preparation of isotopes Special Processing 3.4.4, Art. 4 

PIG We1ding Metal Operation Processes 3.4.3, Att. 4 

PK Pickling and nitrate holding Pyrochenrical Processes 3.4.11, Att. 4 0006, D007, DOOS, 

DOll 

POSM 
Processing out-of- Special Processing 3.4.3, Att. 4 D007, DOll specification material 

PPD pu pellet dissolution Special Processing 3.4.11, Att. 4 

PR Peroxide precipitation Nitrate Operations 3.4.3, Art. 4 

PRR 
pyrochemical residue 

Chloride Operations 3.4.3,3.4.4, Att. 4 D007, D009 recovery 

PS Peroxide precipitation of 
Nitrate Operations 3.4.2,3.4.6, Att. 4 MSE salts 

PT Plutonium-thorium 
Nitrate Operations 3.4.2,3.4.6, Art. 4 D007 separation 

PTP 
Plutonium trichloride 

Pyrochemical Processes 3.4.12, Att. 4 D019 preparation 

PTS RD&D pretreatment study Nitrate Operations 3.4.1,3.4.6, Art. 4 D005, D006, D007, 
0008, DOll 

PUB pufBe source recovery Chloride Operations 3.4.1, An. 4 0007, D008, D009 

PX pyrochemical R&D Special Processing 3.4.6, 3.4.7,3.4.8, 
D006, D008, D019 

3.4.9, 3.4.10, Art. 4 

RA Recovery of anodes Pyrochemical Processes 3.4.6, Art. 4 DS8S 

RAP Research alloy preparation Metal Operation Processes 3.4.3, Art. 4 

RAP2 Research alloy preparation Metal Operation Processes 3.4.3, Att. 4 

D004, D005, D006, 
RASSIRSS Raman spectroscopy system Miscellaneous Operations 3.4.5, An. 4 0007, D008, D009, 

DOlO, DOll, D019 
RB Roasting and blending Nitrate Operations 3.4.3, Att. 4 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page xviii of xxv 
· Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are segregated as a subset ofTA-55-19 due to the potential presence ofvanadiurn pentoxide (BPA 

HWN P 120). (See separate AK summary for waste stream lot TA-55-19A). 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defined isotopic compositions. Americium-241, neptunium-237,\Èl'Ota.ct.tlhtltu-23] and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Some of the processes separate plutonium from americium and uranium. The waste will usually be enriched in americium-241 and uranium-234 relative to plutonium, but may also be depleted in some cases. Some waste may contain uranium and its decay products (e.g., 
uranium-234) from one of several uranium material types used as feed material. In addition, trace levels of cesium-137 may be present because this fission product was not completely separated 
from pl~tonium during Purex processing at other DOE sites. Other waste may contain various 
radionuclides used as feed materials for producing detector materials, including americium-241, 
americium-243, cerium-I44, curium-244, protactinium-231, neptunium-237, thorium-232, 
thorium-232 enriched in thorium-230, uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

i Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Know/edge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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· D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI8, D019, D021, D022, D035, D038, 

D039, D040 

. Pl20 

· Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 
stream lot until the potential applicability ofHWN U213 has been resolved. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defmed isotopic compositions. Americium-241, neptunium-237,~TQtactiWllm 2J] and 
uranium-234 may be present at detectable concentrations as decay products oftheir plutonium 
precursors. Some of the processes separate plutonium from americium and uranium. The waste 
will usually be enriched in americium-241 and uranium-234 relative to plutonium, but may also 
be depleted in some cases. Some waste may contain uranium and its decay products (e.g., 
uranium-234) from one of several uranium material types used as feed material. In addition, trace 
levels of cesium-l 37 may be present because this fission product was not completely separated 
from plutonium during Purex processing at other DOE sites. Other waste may contain various 
radionucIides used as feed materials for producing detector materials, including americium-241, 
americium-243, cerium-144, curium-244, protactinium-231, neptunium-237, thorium-232, 
thorium-232 enriched in thorium-230, uranium-233, and depleted uranium. Primary References 
for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.l-003) 

Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

, Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK. - 2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK.- 
2.1-007) 
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· Preparation of specific alloys, including casting and machining these materials into specific shapes 

· Determination of the high-temperature thermodynamic properties of plutonium 
· Reclamation of plutonium from scrap and residues produced by numerous feed sources 
· Disassembly of components for inspection and analysis 

· Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash; residues from 
other DOE facilities; anode heels; and analytical laboratory solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (less than 5 percent by 
volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 
discarded tools). 

RCRA Characterization 

No IfWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defmed isotopic compositions. Americium-241, neptunium-237, fØta.$;hQir/om 23:!} and 
uranium-234 may be present at detectable concentrations as decay pro ucts of their plutonium 
precursors. Some of the processes separate plutonium from americium and uranium. The waste 
will usually be enriched in americium-241 and uranium-234 relative to plutonium, but may also 
be depleted in some cases. Some waste may contain uranium and its decay products (e.g., 
uranium-234) from one of several uranium material types used as feed material. In addition, trace 
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Pickling. Pickling (i.e., leaching metal with a strong acid) is 
typically a head-end operation. After a few furnace runs, 
plutonium metal begins to accumulate on tools and furnace 
parts. It then becomes necessary to leach the plutonium from 
these items. In addition, after calcium metal reduction 
processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an 
adherent skin of calcium metaL Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is 
used to pickle Pu from other metals. 

Plutonium Trichloride Preparation. An intermediate process 
in Pu metal production prepared plutonium trichloride by 
bubbling a carrier gas (chlorine) through carbon tetrachloride 
and passing the mixed gas stream through a bed of plutonium 
oxide at 500 oC-600 oC before being absorbed in a 5-6 
molar potassium hydroxide solution. The carbon tetrachloride 
was broken down into phosgene, carbon monoxide, and 
carbon dioxide gases in this process, wlùch was active 
between January 1987 and June 1989, at which time the 
process switched to the use of phosgene gas until the process 
ended in May 1991. Feed material was lùgh purity oxides 
from the vault or from other PIS codes. The product 
plutonium trichloride was reduced to metal by the MSE or 
ER processes. 

3.6 Material Inputs to the Waste Generation Processes 

Material inputs to the waste generation processes derive from four general 
sources: (a) feed materials, (b) associated nuclear material types, (c) chemical use, 
and (d) ancillary material inputs such as those related to the use of laboratory 
equipment and materials and glovebox maintenance activities. 

3.6.1 Feed Materials Identification 

, \0"\<- 
. ~~ 
1'0 

The feed materials for TA-55 processes that generate waste in waste streams TA- 55-19 and TA-55-20 consist of the general types of materials listed in Table 1. 
These feed materials are obtained either from the storage vault, as process outputs 
from various PIS codes, or from sources outside TA-55, including other DOE 
facilities. 

These feed materials fall into four general categories: 

· pure Pu metal to be recycled from pits and sealed sources or to be reworked 
into desired shapes or chemical forms 
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· intermediate Pu products in purification processes, in the form of solutions, 
oxides, hydroxides, salts, anode heels, etc. 

· a wide variety of matrices contaminated with Pu above the DL, such as ash, 
salts, equipment, and solutions 

· experimental R&D feed materials 
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3.6.2 RadioÍ1Uclide Content Identification 

The primary Pu material type inputs for TA-55 processes are listed in 
Table 2. The designation material type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 
indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The pwpose of 
such bounding calculations is to provide a basis for identifYing 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers (see Section 14). 
The results of these calculations are tabulated in the last three columns 
of Table 2, assume that (a) none of these isotopes were initially present 
in the material, (b) the oldest Pu material in inventory dates back to 1 

January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time(TWCP-698). 

" . 

'''jvrJf~ T A-55 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WODF and DWLS (examples shown 
in Attachment 4). However, other radionuc1ides will be present in most 
of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 
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3.6.3.5 Organíc chemícals. The following organic chemicals used in 
the TA-55 processes are not identified as having hazardous 
characteristics in 40 CPR Part 261, including Appendix vm 
in that regulation: I-propanol, 3-in-l household oil, 
~etenÜri~alkylating agents (unspecified), bromobenzene, 
'bromocresol purple, carbon tetrafluoride, Citrapeel, DBBP 
(dibutyl butyl-phosphonate), DBBP (dibutyl butyl- 
phosphonate)/Isopar (isoparaffinic hydrocarbon solvent), 
diethyl oxalate, dihexyl n,n-diethylcarbamoylmethyl 
phosphonate (DIIDCMP), diisopropyl benzene, Dow 
Corning 2000 Oil, Dowanol 80 (long-chain alcohol), ethanol, 
ethylene glycol, Fantastic, formamide, Fomblin brand pump 
oil, GoJ 0 cleaner (kerosene derivative), hexane, hydrazine 
dihydrochloride, hydrazine hydrochloride, ion exchange 

resin, isopropanol, kerosene, Metalprep 79 (phosphoric acid- 
based metal cleaner), MolyKote, n-dodecane, Nuetracleaner 
#1, Nuetracleaner #2, octylphenyl diisobutyl 
carbamoylmethyl phosphine oxide (CMPO), oil (engine), 
organic liquid emulsifier, Organicstrip, perchlorocarbons, 
phenolphthalein, phosphate buffer solution, phosplúne oxide, 
phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surfactant), SF-2I (as 
coolant), silicon adhesive, silicon defoamer, sugar, 
surfactants, tetraethyl amine hydrochloride, tetraethylamine 
hydroxide, tetraethylammonium hydroxide, Texaco Regal 32 
oil (cutting oil), thionyl chloride, tributyl phosphate (TBP), 
tributyl phosphate (TBP)/Isopar (isoparaffinic hydrocarbon 
solvent), tributyl phosphate and iodine in kerosene, 
trioctylphosphine oxide (TOPO), urea, Vactra oil, vacuum 
grease, vacuum pump oil, WD-40, and Windex. 

Several organic chemicals used in TA-55 processes are 
identified in 40 CFR Part 261 or in Appendix vm of that 
regulation as having hazardous characteristics. Table 6 lists 
these chemicals, their HWNs, PIS codes in which they were 
used, and the applicability ofthe HWNs to the use of these 
chemicals in TA-55 processes. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

Waste containers in a waste stream are characterized as a campaign, in wlúch the targeted 
group of waste containers to be characterized are selected based on criteria such as 
availability of the waste containers, waste loading level, availability of waste generator 
records, and hazardous waste numbers. TA-55-19A is one subset (i.e., lot) of waste 
stream TA-55-19. Waste in this lot, which is expected to consist of only a few drums, is 
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· CLS F002, F003 
· CSE F002 
· CW F002, F003 
· DA F002 
· lIP F002, F003 
· ~ FOOl, F005 
· SA F002, F003, F005 
· SE F002 : ~~~ FOOl, F002, F005 ~ .n..v, .....\... 

.\\ 1\ I' 

In addition, debris waste generated under PIS codes SD and SS between 02/01/98 
and 06/10/98 is assigned EPA HWN Pl20 (vanadium pentoxide). 

It is possible that waste generated under PIS codes AC, AC2, and SA may require 
the assignment ofEPA HWN U213 (tetrahydrofuran). This possibility is being 
investigated. 

Because waste items from any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream TA-55-19 (including lot TA- 
55-19A) is conservatively assigned the F-listings of FOOl 

, F002, F003, and F005. 
TA-55-19A is segregated for waste with the P-listing ofP120. Waste containers 
assigned to waste stream TA-55-20 only contain items with known PIS codes that 
do not carry any EP A HWNs. 

The reliability of this AK information can be assessed in part based on a review of 
headspace:gasanalyses for containers assigned to waste stream TA-55-19 (Section 
14.4). 

8.2 Toxicity Listings 

Both TA-55:"19 and TA-55-19A are conservatively assigned the n-listings of 
D004, D005~ D006, D007, D008, D009, DOlO, DOll, DOI8, D019, D021, n022, 
D035, D038,'D039, and D040. 

TA-55-20 has no D listings. 

No D-listings are applicable to combustible debris waste generated by the 
following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR, CRD, CT, DF, DP, DT, ELW, EM, EV AC, FA, FC, 
FSPF, GI, GMS, HC, "HG, HRS, ID, IN, ITF, ITF4, JA, LC, LIBS, MAG, MAS, 
MBC, MF, MO, MaX, MP, MW, NCD, NEPTUNIUM, NR, OB, OM, OR, OY, 
PA, PAP, PD, PF, PH, PI, PIG, PPD, PR, PS[' RAP2, RB, RBJ, RCM, RD, 
RFX, RL, RM, RS, SBB, SCB, SI\.1P, SRL, , TIGR, UA, UPS, US, US2, VD, 
VP2, VS, WE,WLT, and ZD. 

'RA 
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OD 

OR 

PB 

PCH 

fE 
PK 

POSM 

PRR 
PT 
PTP 

PTS 

PUB 

PX 
~ 
RASS/RSS 

RC 

RO 

RR 
SA 

SB 

SC 

SE 

SL 

SO 

SP 

SS 

SSD 

SSMD 
STF 

TDC 
VC 

VPI, VP3 

VU, VUL 
XO,XO 
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D006, D008 

D006, D007, D008 

D006, D007, D008, D009, DOll 
D007, D008, D009 

D007 

D004 (1984-1985) 

D006, D007, D008, DOll 
D007, DO 11 

D007, D009 

D007 

DOl9 

DOOS, D006, D007, D008, DOll 
D007, D008, D009 ~ 
D006, D008, DOl9 w-A,'rJ.. 

"rc. 
$'fJ'tl 

in. IJoe.. t....J./ 1'61. ) 
...~ --"f ~fr. J ~l:TO' r ~ 

D99S (aflplies Qaly tg :lino metal b\ltto~ 
D004, D005, D006, D007, D008, D009, DOlO, DOll, D019 
D005, D006, D007, DOOS, DOll 
D006, DOOS, D040 

D006, D007, 0008, D009, DOll 
D007, D009, DOI8, D038 

D005, D006, D007, D008, DOll 
0005, D006, D007"D008, 0011 
D007, D008, D009, D039 

D005, D006, D007, D008, DOll 
D004, D005, D006, D007, D008, D009, DOlO, DOll 
D007 

D006, D008 

D006, D007, D008 

D009 (D listing applies only from 06/94 to 08/94) 
D007 

0005, D006, D007, D008, DOll 
D006, D008 

J.. cJ..etwltLJ \..tS'J 
0009 (D lis~g appliss only from 09/85 to I 0/85) 
DOOS, DOOS 

D007, 0008, D009, D022, D035, D040 
NOTE: ßhese HWNs are assigned to all three codes in 
order to be conservative as discussed in Acceptable Knowledge 
Summary Report for Miscellaneous Operations at T A -5 5 

(TWCP-AK-2.1-004,R.2, Section 3.4,~'"';t- 
X 0 or 

LVfV' Ø\J~ 1"3: 7AÑ"UJ"r:r CAJRJ for r:)fdcJ LL W) JiJ, ~.,. 'X 0 

'^Jte-I 
/, WfY\ - n"n -P'{~ ~~ \ q~3 

(,"},.. .{)'\.ck- 7l> 

W<Tf<-~ 
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XES 

XP 
0004,0005,0006,0007,0008,0009, DOlO, DOll 
0004,0005,0006, D007, D008, D009, DOlO, 0011 

9.0 VERIFICATION TIlAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WlPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK. report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 
absence of such items from the waste stream. 

. Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

. Chemical Waste Disposal Requests (see Attachment 5), introduced in June 1980, 
included check boxes which the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 
toxic, carcinogenic or highly reactive materials. 

6\ The Certification Plan (TWCP-697) and related Generator Attachm~r TA-55 
(TWCP-701) were implemented in 1987. Waste generators were requrred to sign a 
statement on the WODF (see Attachment 4, pp. 4 and 5) documenting that the waste 
contained "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." Checkboxes were also present for 
indicating the presence or absence of corrosive chemicals. Full implementation of this 
generator statement occurred in May 1987. 

. 

. Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

· In addition to the above-mentioned prohibitions on explosives in waste, explosives 
were altogether prohibited from TA-55 until installation of the Impact Test Facility in 
the early 1990s. In case of a misfire or unconsumed explosives, a procedure is in 
place at TA-55 to ensure that explosives do not enter the waste stream (TWCP-4720). 

· The Waste Profile Request Form (wpRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >2000F), reactive, or corrosive. 
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· The TA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive ~è r8aeti~ wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOOI 

l does not apply to wastes in these waste streams despite the use of spent non-halogenated 
~ol~hJ.~lí'OOBWfcftpdnj .fu1~~olvents are sent to the RL WTF if they 

are below the DL for Pu. 

· If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid Pu in 
hydrochloric or nitric acid, followed by Pu recovery by ion exchange. The solutions 
are then below the DL and are either sent to the RL WTF or to the evaporator. 

· Rags that are above the DL for Pu are thermally decomposed, which destroys any 
organic component. 

· Rags that are below the DL for Pu are discarded as combustible debris, but headspace 
gas analyses support the contention that the solvents are not present in the waste at 
levels of concern (Section 14.4). 

· Finally, 100 percent of the drums are subjected to headspace gas analysis, and drums 
showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
WlPP. (This limit is quite conservative. For comparison, the explosive limit for 
acetone by itself is 25,000 ppm.) 

The absence ofthese prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto kitty I:i.HcI jrermiculitej'iÌ1d discarded in an 
appropriate waste stream and containerized gases that are found to be present are 
removed, or the container is tagged as non-compliant by filing a Prohibited Waste Report 
in accordance with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROnmITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TRUPACT-II. Section 9.0 summarizes administrative controls in place at TA-55 that 
prohibit incompatible chemicals in the waste, and measures taken to verify their absence. 
In addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C- 



TWCP-AK-2.1-008,R.2 (LA-UR.Ol-) 
Effective Date: Page 50 of 66 

Segregation and separation chart of hazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each waste 
items specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation ofthe hnpact Test Facility in the early 1990s, explosives were prohibited 
from T A-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verify the 
generator's WODF statement. 

A chemical compatibility analysis was performed for TRUCON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
compatible at levels greater than trace amounts (Content Code Assessmentsfor LANL 
TRUCON Codes [DOEIWIPP-89-004]). During the process AK search, additional 
chemicals were identified that necessitated a new compatibility analysi~~æ.ls8 tRe3c 

:'~=:~~~:::,::r!::'~~,,~=::~~~~~~.....! TA 55~20 

~,'~ l~ .....dM-w'f ,4- fh. f~ -kIN. 

11.0 v}~RlFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especiallyWD-40, were in common use in TA-55 gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste' 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the container is 
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Table 8. RTR waste data for waste streams TA-55-19 and TA-S5-20 

Evaluated waste characteristic Number of drums 

WIPP-compliant RTR data 

. TA-55-19 245 out of 4173 6% of waste stream 

. TA-55-20 20 out of 281 7% of waste stream 

WMC discrepancies 

. TA-55..19 3 out of 245 1 % of drums examined 

. TA-55..20 0 out of 20 0% of drums examined 

Excluding drums with confirmed WMC discrepancy 

Free liquids 

(no PWR required; all <1" of 34 out of 262 13 % of drums examined 
container or < 1 % of drum) 

Sealed containers> 4L 31 out of 262 13 % of drums examined 
(PWR required) 

Pressurized containers 0 out of 262 o % of drums examined 
- - r -' L 'I J.. J \ 1 ~ - 

1 

-- ~ro~ &v.<. -J ru 

Unpunctured liner 
I 

0 out of 262 o % of drums examined 
Other prohibited items 0 out of 262 o % of drums examined 

Excluding drums with P WRs 

Proportion of combustible waste in 
drum (weight %) 

. Less than 25% 0 out of 231 o % of drums examined 

. 25 to 50% 1 out of 231 < 1 % of drums examined 

. 50 to 75% 7 out of 231 3 % of drums examined 

. More than 75% 223 out of 231 97 % of drums examined 

~ 

Data sources: RTR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399, 4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573, 4574, 4577, 4721, 4797, 4835,5110,5121,5147; RTI{ 
batch data æport still in Project-level review: LAOI-RTR-006. 
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Table 9. RTR packaging data for waste st~eams TA-55-19 and TA-55-20 

Maximwn number of layers Metal Plastic No. of % of Total Examined 
Layers Layers Drums 

Less than or equal to 1 0 1 2 out of231 1 % of drums 
Less than or equal to 2 0 2 21 out of231 9% of drums 
Less than or equal to 3 0 3 95 out of231 41% of drums 
Less than or equal to 4 1 3 2 out of231 1 % of drums 
Less than or equal to 5 None observed 0 out of231 0% of drums 
Less than or equal to 6 None observed 0 out of231 0% of drums 

Total number of layers 0 Indeter 109 

indeterminant due to number of 1 Indeter 2 
plastic horsetails: Subtotal 111 out of231 48% of drums 
Data sources: RTR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399,4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573, 4574, 4577, 4721, 4797, 4835,5110,5121,5147; RTR 
batch data report still in Project-level review: LA01-RTR-OOO 

l..S 
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· confirmation ofWMC S5300 for 98.9 percent of the drums examined 

· identification ofWMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

· identification of potentially sealed containers> 4 liters in 13 percent of the 
drums, for which PWRs were submitted 

... 

· confirmation of the absence of any other prohibited item or condition 
requiring a PWR 

· confirmation of 4 or fewer packaging layers for 52 percent of the drums. 
Plastic packaging layers for the remaining 48 percent were indeterminate due 
to the large QRl8MIÍ of horsetails present in the drums 

1'1 
kll'l b.Lr 

· confirmation of the waste stream desCriptv' 
· 97 percent of the drums contain more than 75 wt percent combustible wa~ 
· 86 percent of the drums contain less than 5 wt percent metal waste, and 94 

percent contain less than 10 wt percent metal waste. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-2.1-064). 

AK information resolved an apparent WMC discrepancy for several drums in 
waste stream TA-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of S511 0 (for metal debris) 

(TWCP-3288, 3289, 3290,3291,4190). After reviewing with the generator how 
these drums were packaged, the generator determined that these drums were 
packaged with very dense in-house fabricated plastic material called 
polyvinyldienefluoride (pVDF, also known as Kynar) used to line gloveboxes and 
build equipment in chloride operations starting in about 1988 (TWCP-5157). 
Hence, the WMC S5300 was correct. As a result ofilis AK information, a 

sample ofKynar was added to one of the test drums used in the RTR operations. 

14.2 Visual Examination Data 

.L . 

1_ ~:--n, , v 

VE data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 
relative volumes and weights of waste matrix parameters. AK packaging and 

WMC information have been evaluated by VE for about 22 containers so far in 
waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-l.1-028). These 
22 drums were packaged between 11/85 and 8/97 (Sampling Plan). PIS codes are 

~ Nott.. tJ..j T/t-S.5 w~ ~J .i./{..,.,e.J P..'/iC"C& r-J,d "'-7itcJ&.. 

~ C 4 ..,.1 h.r dl7' .4d ~ r.J -h, CArJ-~ 
J.lh,.,. r wf..rt. To Ja ~&-n s,~ 

"... P4 (k't":J C:\~J Þ'ltrr AS' q)~ .- 
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available for the waste items packaged in these drums, as documented in 
radio assay batch data reports (TWCP-4024, TWCP-4025, TWCP-4052, TWCP- 
4158, TWCP-4303) and waste generator records (TWCP-5086). (The codes for 
these drums are listed in Table II, which is discussed in section 14.3). VB results 
are summarized in Table 10, from which the following observations are made: 

( Orr^;c. 
· VB confirmed the AK WMC for all of these drums, reporting WMC S5300 ~~"ì) for 8 drums, and ~531 ~.14 drums. (PI .1. / n L L 7) J '\ 

. ~ - ø,.J/eL. Itu.v~ ~Irt~ WJl1c 
· The maximum number of confining layers observed by VE was five (for one 

. 

drum), consistent with AK information indicating that the number of layers is 

six or less (TWCP-816; also Table 7 of this report). 

NOTE: RTR data for the number of plastic layers in this particular drum 
were indeterminate. 

· No closed liners were found by VE, which confirmed AK and RTR 
information. 

· For 5 drums, the number of confining layers observed during VE (2 to 4) was 
greater than the number oflayers associated with the TRUCON code assigned 
for these drums by the waste generator (LAlI6C, I layer). 

· For 4 of the above drums, the default AK value (LAI16E, I layer) would also 
have been less conservative than the VB findings. All 4 had been packaged 
after January 1997 such that no more than I layer was expected (Table 7). 

A conservative conclusion is that these discrepancies indicate that TRUCON code 
assignments by the waste generator must be viewed with caution, at least with 
respect to waste containers packaged in 1997 when TA-55 personnel were 
transitioning from one packaging procedure to another. Additional investigation is 
needed to remedy this discrepancy in reporting packaging layers. 

14.3 Radioassay Data 

Radioassay data are examined to confirm AK information on plutonium material 
type and mass, the presence of other radionuclides contributing to the total drum 
activity, and evidence for fractionation of other actinides (e.g., uranium, 
americium) relative to plutonium during material processing. Table II 
summarizes information relevant to these evaluations for the 22 drums from TA- 
55-19 and TA-55-20 that have undergone VB. These data confirm the following 
AK information: 

. the dominant isotope in all drums is Pu239 

. the material type is MT52 or MT53 for all drums 
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Table 10. VE data for waste streams TA-55-19 and TA-55-20 

Number of containers 

Characterization data AK (see Note 1) RTR VE Comments 

Waste Matrix Code 
S5000 - - - Positive confinnation of AK WMC by 
85300 22 22 8 RTR and VE for all 22 drums 
S53l0 - - 14 

Maximum # of layers and Default Assigned See 

associated TRUCON (Table 7) in SP Note Number of confining layers 

codes 2 . AK and VE match for 3 drums 
0 LA116G - - 

- . AK more conservative than VE 
1 LAl16C, E, F - 6 2 for 14 drums 
2 LA1l6B, D - - 2 . AK from waste generator was less 
3 None - - 9 

conservative than VE for 5 drums 
4 LA116A 4 4 8 

5 LA 116H - 
- 1 

6 LAl16I 8 - 

- 

SP-Sampling Plan (Rev 3) 

Notes: 

1. AK information for WMC and TRUCON code assignments is from the Sampling Plan, Rev 3. Ifno 
lRUCON code was assigned, then the default code was detennined from Table 7, using AK 
information on packaging dates and PIS codes as documented in the Sampling Plan. 

2. RTR data indicated no metal packaging layers for any of these drums, which was consistent with AX. 
information and confirmed by VE. The number of plastic packaging layers was indeterminate by 
RTR except for one drum with three layers, which was consistent with the default TRUCON code 
and confmned by VB (lWCP-4393). 

.. ..v: .... '" ... v '" .. '" 
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Table 11. Radioassay Data for Waste Streams TA-55-19 and TA-55-20 

Pu isotopic fractions 
. Pu238 I total Pu 
. Pu239 I total Pu 
. Pu240 I total Pu 
. Pu24l I total Pu 
. Pu242 I total Pu 

Material type 
. MT52 
. MT53 
. MT52/53 mix 
Total Pu mass, expressed as ratio of 
AK data to NDA data 
. AKlNDA < 0.7 
. 0.7 < AKJNDA < 1.3 
. AKlNDA > 1.3 

Other actinides present at detectable 

levels (uncertainties ~ 21.5%)* 
. Am241 
. Am243 
· Np237 
. U234 
. U235 
. U238 

Other radionuclides present at 

detectable levels (uncertainties ~ 

21.5%)* 
. Cs137 
. Pa231(uncertainty<21.5%) 
. No other detectable nuclides 

Ratio of measured ratio 

(Am24l/Total Pu) to calculated 

upper bound (0.002, Table 2) 
. Ratio < 1 2 Am24l could be from decay of Pu241 
. 1 < ratio < 2 7 Process waste probably enriched in Arn241 
. 2 < ratio < 3 7 Process waste enriched in Am241 
. Ratio> 3 6 Process waste enriched in Am241 
PIS codes for waste items present in these drums (TWCP-5086). The number of drums containing waste items 
from each code is given in parentheses, if more than one. 
· Chloride operations CSE, CW, CX (3), CXL (7), MB, MS 
. Metal operations CA (2), FF, MA, MW, PH, SRL 
. Miscellaneous operations AD (2), CV, IE (5), ME, WM (3), XP 
· Nitrate operations ATL, BM (4), COD, DS (3), ED (7), EV (4), HCD, LR (4), MAG, NC (6), 

NL (2), aD, PR (2), RBI, RR (2), SC (8), SP (4), SSD 
ER (3), MO, OR (3), SS (3) 
None 

Radionuclide Characteristics 

. Pyrochemical operations 

. S ecial processin 

NDA-nondestructive assay 

Number 
of drums Comments 

22 

22 

22 
22 
22 

19 

2 

1 

AK data from Sampling Plan (Rev 3) 

AKlNDA ratios range from 0.6 to 1.4 
1 

17 

4 

22 
22 
22 
21 

5 

o 

Range of ratios of nuclide to total Pu 2- 
Measured ratios Calculated u d Table 
1 x 10-3 to 9 X lO,3 2 X 10-3 to 3 x 10 
4 X 10.7 to 4 X 10-6 Not applicable 
2 x to-4 to 1 X 10-2 Not applicable 
7 x lO,3 to 6 X 10-2 2 x 10-5 to 2 X to-5 
3 x 10-3 to 5 X to,2 9 x 10-4 to 1 x 10-3 

No measurable U238 Not applicable 

Note Th232 is not detectable by the methods used 

16 

9 

2 
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. all these drums qualify as TRU waste 

· AK. information on total mass ofPu in each drum is within 30 percent of the 
TWCP assay value for 17 drums (77 percent). AK. mass for the remaining five 
drums (23 percent) is within 40 percent of the TWCP assay value. 

· As indicated by AK information, all drums contain low but detectable 

quantities of Am-24l, Am-243, and Np-237. A significant proportion also 
contains Cs-137 and Pa-2Jl. 

.3 
· No U-236 or U-238 was detected, confirming AK. information that uraniwll is 

not expected to be present in process waste generated under the PIS codes 
listed as the source of waste in these drums 

· U-235 is present only at trace levels in 5 drums 

· In 20 drums (91 percent), Am-241 and U-234 are enriched beyond what would 
be predicted if they were present solely due to the decay of their precursors in 
the source Pu, indicating that significant fractionation of Am and U from Pu 
occurs during processing operations 

14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK. information about the presence 
or absence of hazardous constituents in a given waste stream, and the assignment 
of each drwnto the appropriate mixed or nonmixed waste stream. Table 12 

summarizes VOC target analyte concentrations for headspace gas samples from 
55 containers assigned to waste stream TA-55-19. (No approved data are yet 
available for drums from waste stream TA-55-20.) These data confirm the AK. 
information: 

· Altogether, 13 different VOCs were detected in these drums. All are 
documented as having been present or used in TA-55 processes contributing 
to waste stream TA-55-19, and HWNs have already been assigned to this 
waste stream for these constituents. 

· Only one VOC, methylene chloride, had a 90% Upper Concentration Limit 
(UC~o) value that was above its program required quantitation limit (PRQL). 

· Four V OCs-acetone, 1,1 ,2-trichloro-l,2,2-trifluoroethane, methyl ethyl 
ketone, and toluene-had UCL90 values below the PRQL but were present in 
at least one drum at a concentration above the PRQL. 

· One VOC (methanol) had a mean concentration above its Method Detection 
Limit (MDL) but no concentrations above the PRQL. 
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· Seven VOCs had mean concentrations below their MDL, but were present in 
at least one drum at a concentration above the MDL. 

· All other target analyte VOCs were below the MDL. 

· No Tentatively Identified Compounds (TICs) were detected. 

These results are consistent with AK information summarized in this waste stream 
report, insofar as all of the VOCs that were detected are known to have been 
present in TA-55 operations. The data confirm that assignment of these HWNs 
based on AK information is conservative. 

Table 13 summarizes concentrations of potentially flammable VOCs, hydrogen, 
and methane for headspace gas samples from the same 55 containers as are 
included in Table 12. All were below the WAC limits. The average concentration 
of potentially flammable VOCs for this set of 55 drums was 128 :f::l0l ppm ppmv, 
with a maximum of 473 ppm (TWCP-4722). No methane was detected in any of 
the drums, and hydrogen concentrations were lower by more than an order of 
magnitude than the WAC limit of 5 percent. 

In conclusion, the headspace gas data confirm the presence ofVOCs in waste 
stream TA-55-19; no VOCs were present which were not expected based on AK.. 
However, no correlation is seen between the presence and absence of a specific 
VOC and its documented use in a process known to have contributed waste placed 
in a particular drum. For example, about 60 percent of the containers show 
measurable concentrations of acetone andlor toluene in the headspace gas, and 20 
percent contain methylene chloride, but less than half of the drums in which these 

s1 chemicals are present contain waste items generated by activities that were known lh.t (rIø 
to have used these chemicals. ~diolyúc production OJ VUCs lsa pOSSIble ...~",..;."'I>4~.'r 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS 

To PIS code 
MA 
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CA ~?T l 

Shaded Area Indicates 
Metal Operation Processes 

To PIS code DA 
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L_.__ 

NOTE: All of these PIS codes may obtain feed material from or send product output to the vault. 
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· Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are 

segregated as a subset ofTA-55-19 due to the potential presence of vanadium pentoxide (EP A 
HWN PI20). (See separate AK summary for waste stream lot TA-55-19A). 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defmed isotopic compositions. Americium-24I , neptunium-23 7, protactinium-231, and 
uranium-234 may be present at detectable concentrations as decay products oftheÏr plutonium 
precursors. Some of the processes separate plutonium from americium and uranium. The waste 
will usually be enriched in americium-24I and uranium-234 relative to plutonium, but may also 
be depleted in some cases. Some waste may contain uranium and its decay products (e.g., 
uranium-234) from one of several uranium material types used as feed material. In addition, trace 
levels of cesium-137 may be present because this fission product was not completely separated 
from plutonium during Purex processing at other DOE sites. Other waste may contain various 
radionuc1ides used as feed materials for producing detector materials, including americium-241 , 

americium-243, cerium-I44, curium-244, protactinium-23I, neptunium-237, thorium-232, 
thorium-232 enriched in thorium-230, uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan (TWCP- 
PLAN-0.2.7-001,R.3) 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.l-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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provide background information to support the process used by TWCP to assign 
TA-55 waste containers to specific waste streams. Waste stream assignment is 
made on the basis of waste generator information compiled in the TWCP waste 
container data base, which comprises the bulk of the Sampling Plan. Waste 
generator information is reviewed to identify the types and sources of waste items 
present in each drum, the most appropriate waste summary m;oup _ 

waste matrix code, an potential for the presence of hazardous constituentsjr, "thJ 
wh{cÁ <<.rl by +N:,..nfS ,',., +hC! tvA1~.., 6 

3.2.1 Waste Packaging at TA-55 

Inspection, collection, documentation and packaging operations of solid, 
certifiable TRU wastes at TA-55 are conducted in PF-4 by a waste 
management section or team (TWCP-352, TWCP-700, TWCP-701, 
TWCP-3943). Wastes from all TRU waste-generating activities at TA- 
55 are handled and packaged by this team. Materials are considered 
waste only when they have been received and processed by the waste 
management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at T A- 
55 stated the guiding philosophy of minimizing the amount of waste 
generated and minimizing the plutonium content of that waste (TWCP- 
3943). Discard Limits (DL) for plutonium in various types of waste 
matrices were established by the waste-generating group, and approved 
by the LANL division office and the DOE Albuquerque Operations 
Office. Personnel were requested to sort potentially recyclable TRU 
waste items (i.e., those containing potentially recoverable amounts of 
plutonium) into classes such as rubber, plastics, rags, non-Pu metals, 
glass, oils, cans, sweepings, etc. These materials were then assayed. 

Based upon its plutonium level relative to the DL, material was either 
sent to recovery operations or to "20-year" retrievable storage. All 
liquids, including oils, were required to be sent to recovery operations 
for processing. Liquids were explicitly prohibited from any container of 
solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to defme the details 
of the waste certification functions and controls that applied to their 
specific processes and waste streams. TA-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 
waste (TWCP-701), defined as follows: 

· Combustible waste forms included materials that could be reduced to 
an ash if desired but that did not require further processing to meet 
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the combustible debris waste were ever incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and assigned 
to a separate leaded-glove waste stream. 

3.4 Waste Volume and Time Period of Waste Generation 

The following information is from Appendix D of the Sampling Plan (R.3). These 
inventories are expected to change because the Sampling Plan is continually 
updated as new waste information is obtained. 

0- 

· TA-55-19 includes 4173 containers (873 cubic meters), that were generated 

Jd. 
from 1978 to the present time. 

~~Þ- +h,'s ",,, 
í-n.l...... ~aste stream lot TA-55-19A is a subset ofTA-55-19 that contains 12 ~ N d1C ~ 

t. 
containers (2.5 m3) with waste items generated from PIS codes SD and SS 

hu-- 
ch..."ý~ between February and June 199&....:f~ ~~e~(-~ I..~~ J('.~ tJ",..;J- 

0+ 
:\ \..;t,c. (;/,,:>4 ~1 .,-he -<.n~-;'-"--<i--~- +~JL1-) 

. TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
1979 to the present time. 

3.5 Waste Stream Generation Processes 

3.5.1 Overview 

. 
-rA~t5~ 

The TA-55-19~andÃ20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
development (R&D) activities. The variety of plutonium handling 

operations includes: 

· :Preparing ultra-pure plutonium metals, alloys, and compounds 

· !Preparing (on a large scale) specific alloys, including casting and 
-machining these materials into specific shapes 

· Determining high-temperature thermodynamic properties of 
plutonium 

· Reclaiming plutonium from scrap and residues produced by 
numerous feed sources 

· Disassembling components for inspection and analysis 

· Manufacturing of parts on a limited basis 

· Processing mixtures of plutonium and uranium oxides for reactor 
fuels. 
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· on-going metal operations 
· developmental metal operations 
· reactor fuel development 

The main goal of metal processes is to take the high purity metal 
produced by pyrochemical operations and produce shaped metal pieces. 
On-going metal operation processes include various R&D activities, 
alloy development, casting of metals, welding, coating, and 
machining/metalwork on various metals. Developmental metal 
operations include the Advanced Recovery and Integrated Extraction 
System (ARIES) project, assembly operations, burst testing of shells, 
experimental laser welding, furnace operations, and various other 
experimental activities. In reactor fuel development, enriched uranium 
oxide, depleted uranium oxide, and/or plutonium oxide feeds are 
blended and mixed with graphite, and various operations are performed 
to convert the feed material into pellets that can be used for fuel. Testing 
and R&D are done on the fuel pellets. 

3.5.8 Pyrochemical Processes 

PIS codes CRD, ER, MO, l\1P, Neptunium, OR, PK, PTP, RA, SCB, 
SD, SS, and SSMD 

A detailed description of pyrochemical processes is found in Process 
Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006). 

Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical process outputs 
are most often high-purity metal feed materials for metal operations. 

3.5.8.1 Metal preparation processes include the following: 

Metal Preparation Line. The metal preparation line produces 
plutonium metal from fluoride salts. Hydrogen fluoride gas 
reacts with plutonium oxides obtained from calcination of 
oxalate or peroxide precipitates from the aqueous nitrate or 
chloride process lines. The plutonium compound is further 
reacted with various chemicals to produce utonium metal, 
which can then be recovered as a sm globlue, r button, by .jiobv.tt.. 
breaking the crucible. 

Direct Oxide Reduction (DOR). In the single pass DOR 
process, plutonium oxide and calcium metal are reacted in 
molten calcium chloride (CaCh), or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonhun metal. The 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page 23 of 62 

Table 1. Feed Materials for Processes Contributing to Waste Streams 
TA-55-19 and TA-55-20 

Potential Presence of RCRA-Regulated 
Feed Material Substances* PIS Codes, Listed by Process I 
Analytical laboratory Potentially contaminated 'With RCRA- Chloride operations: CLS, CW, 
solutions regulated constituents (analytical laboratory solutions 

. All analytical laboratory solutions are from LANL Group CLS-I); CSE, 
potentially contaminated with CXL, SE (other solutions) 

chromium (D007), lead (D008), and Miscellaneous operations: ACL, ICP 
mercury (0009) Nitrate operations: CF, HP 

. CLS-! solutions potentially 
contaminated with mercury (D009) and 
lead (D008), as well as RCRA-listed 
organic substances used as solvents, 
including acetone (F003), butyl alcohol 
(F003), carbon tetrachloride (DOI9), 
chlorobenzene (F002, D021), 
chloroform (D022), methanol (F003), 
methylene chloride (F002), 

tetrachloroethylene (F002, D039), 
xylene (F003) (CI-25rrWCP-3547). 

Anode heels Typically contaminated with RCRA- Nitrate operations: AS, BF, BU 
regulated heavy metals cadmium (D006), 

Pyrochemical processes: RA chromium (D007), lead (D008), and silver 
(DOll). Heavy metals arsenic (D004), 
mercury (D009), and selenium (DO I 0) are 
not present because they are volatilized 
from the Pu oxide feed at the high 
temperatures to which this material is 
subjected in PIS codes ER, RM, and SS 
(electrorefining step). 

Ash from PIS codes ETD, Usually suspect contaminated with barium Miscellaneous operations: CK, CV, I IS, SB, TDC, or from other (D005), cadmium (D006), chromium FDL, FLU, SO, XP 
DOE facilities (D007), lead (D008), and silver (DOll). Nitrate operations: AL, AT, ATL, ED, Arsenic (D004), mercury (D009), and HGMS,[S, MPD, PTS, RC, SC 

selenium (DO 10) metals are volatilized at ~ 

. high temperatures if present in the oxide 
Special processmg: ACD, lAM, SB, SL 

and chloride forms. 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances Chloride operations: CL 
magnesium oxide) present Nitrate operations: MAS, SC 

Special processing: ACD, SL 

Disassembled weapons High-purity Pu and U material types, no Metal operation processes: ARI, CA, 
components (pit diassembly) RCRA substances present PH, SRL 

Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBI 

H ftft 
) 
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Potential Presence of RCRA-Regulated 
Feed Material Substances* PIS Codes, Listed by Process I 

Special processing: ACC (variable 

purity), PI (variable purity), PPD, 
POSM, RM, SB 

Pu oxalates Typically fairly pure, no RCRA substances Nitrate operations: CC, DF, HC 
present 

Pu oxides Variable purity from PIS codes RB, RBJ Metal operation processes: DOP (high- 
and others, and from the vault; suspect purity Pu and other radionuclides as 

contaminated with RCRA-regulated heavy oxides) 

metals cadmium (D006) chromium (DOO7), 
Miscellaneous operations: CK, CY, I and lead (DOOS) 

EOC, EXT, FDL, FLU, IB, IE, L1, 
High purity oxides from PIS codes CA, DO, LlBS, SO, STF, YS, XP 

I and MA, and from the vault; mayor may Nitrate operations: ATL, BL, CH, 
not contain RCRA substances CPOD, DP, ED, FC~ MPD, r 

aD, PT, RB, RBJ, , SSD, UPS, 
US, US2 

Pyrocherrrical processes: MP 
(generally high purity), OR 
(variable purity), PTP 

Special processing: DO, PI, PX, 
POSM, RM 

Pu-Be sources High purity constituents, no RCRA- Chloride operations: PB, PUB 
regulated substances 

Pyrochenúcal salts Typically fairly pure, no RCRA substances Chloride operations: MB, MS, PRR 
other than barium (DOO5) are present 

Miscellaneous operations: EXT, IB 

Nitrate operations: COD, COL, MB 
Special processing: DO 

Reactor fuel pellets High purity Pu and U material types, no Metal operation processes: ME 
RCRA-regulated substances 

Stainless steel and/or High purity metals, potential leaching of CWoride operations: PUB 
tantalum residues from chromium (D007) from stainless steel if 
decladding ofPu-Be sources subjected to strong acid 

.. The information in this column is higWy generalized. Applicability of specific HWNs to a process as a result of the 
feed material must be determined on a case-by-case basis because the presence and fate of contarrrinants is time and 
function dependent. These aspects are discussed in the process AK. reports. 

fiRA-) 
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3.6.2 Radionuclide Content Identification 

The primary Pu material type inputs for TA-55 processes are listed in 
Table 2. The designation material type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 

indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-24 1 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers (see Section 14). 
The results of these calculations are tabulated in the last three columns 
ofTabl~ssume that (a) none of these isotopes were initially present 
in the material, (b) the oldest Pu material in inventory dates back to 1 

January 1960, and (c) the waste was packaged on 1 January 1996, 

making it 36 years old at that time (TWCP-698). 

"'ÍhÆ:.. 
ø 

\ v.\J<~s 
Co... 

c 

T A - 5 5 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 

waste item was documented on the WODF and DWLS (examples shown 
in Attachment 4). However, other radionuclides will be present in most 
of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 

· Np-237, the decay product of Am-24 1 (half-life, 458 yr), is expected 
to be present in minor amounts in most debris waste from processes 
at TA-55. 

· In general, uranium and its isotopes are expected to be present only 
. at trace levels, if at all, if the feed material did not purposely contain 

uranium. The primary uranium material type inputs for reactor fuel 
development activities and for pit disassembly at TA-55 are listed in 
Table 3. 

· U-235 ingrowth from the decay of Pu-239 (half-life, 24,120 years) 
would be negligible due to the long half-life ofPu-239. 
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· D-234 would be present in MT 83 (and to a lesser extent in other Pu 
material types) as a decay product ofPu-238 (half-life, 87.74 years) 
(Table 2). 

· Protactinium (Pa)-231, the decay-chain daughter ofU-235, is 

expected to be present in trace amounts in some T A-55 wastes due to 
its widespread presence as a contaminant in T A-55 operations 
(TWCP-5164, TWCP-5165). 

· Cs-137 is a product of the spontaneous fission ofPu-238, Pu-239 
and especially Pu-240, as well as a trace contaminant in purified 
plutonium from the production reactors (TWCP-5164, TWCP-5165). 
In the latter case the remaining Cs could be on the order of 0.5 ng/g 
Pu. In the former instance the formation ofCs-137 due to 

spontaneous fission would lead to about 0.4 pg/g Pu in plutonium 
that is 10 years old. Because Cs-137 due to spontaneous fission is 

about a factor of a thousand less than that due to residual 
contamination from the original separation on the production fuel, 
the latter is the dominant source ofCs in TA-55 waste. 

In general no correlation is expected to be seen among the different 
radio elements, Pu, Np, D, Pa or Am. The differences in valence states 
and chemical affinities among these elements is expected to result in 
substantial fractionation during several TA-55 processes, including ion 
exchange, solvent extraction, hydroxide precipitation, and dissolution. 

Secondary radionuclides are also present in the waste due to processing 
of feed materials other than Pu (TWCP-698). Additional radionuclides 
expected to be present in each process were reviewed by a panel of 
experts at T A - 5 5 and compiled in a memorandum according to PIS code 
(TWCP-882, amended by TWCP-5166), as summarized in Table 4. This 
list includes Am-241, Am-243, cerium (Ce)-144, curium (Cm)-244, Np- 
237, Pa-23 I, Pu-238, Th-230, Th-232, D-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is of particular interest 
to radioassay operations because it can affect the choice of a radioassay 
instrument to use for optimal results. Cm-244 was introduced in TA-55 
operations in PIS code nop, which started in 1988 (TWCP-5165). 
Material outputs from this process sometimes were sent to PIS codes IS 
or WE. Cm-244 could also be part of debris waste under PIS code CA 
because both operations took place in the 300 Wing ofPF-4. Because 
only one room in this area is available for bagouts, TRU waste from PIS 

Y'^lftiL 
l r t\es c..s 

~~ ff'f ~ 

f7-'3û+cb~ 
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DOP and CA was sometimes combined. In addition, because rags from 
nop were sent to IS, Cm-244 could be present in the ash produced by 
this operation, which is then processed through nitrate aqueous recovery 
operations. Some unknown fraction of the Cm-244 could ultimately end 
up in the evaporator bottoms, which are then immobilized in cement in 
PIS code CF. In any case, however, Cm-244 is not expected to be present 
in any waste generated before 1988. 

During TWCP characterization, the contents of each waste package 

undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The assay results are 
summarized in Section 14.2. 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from subject matter expert (8MB) input. Individual process 

AK reports contain detailed assessments of these chemical inputs and of 
the applicability ofEP A HWNs. In this section, discussion of chemical 
inputs are divided into the following categories: 

· Acids and bases 
. ,Gases and cryogenic fluids 

.líMetals 
· r.Inorganic chemicals 
. Organic chemicals 

3.6.3.1 Acids and bases. Acids used in the TA-55 processes covered 
in this report are ascorbic acid, formic acid, hydrochloric 
acid, hydrofluoric acid, nitric acid, oxalic acid, perchloric 
acid, phosporic acid, stearic acid, sulfuric acid, and 
superacids (e.g., HS03F). Bases used in these processes are 
calcium hydroxide, magnesium hydroxide, potassium 
hydroxide, and sodium hydroxide. No EPA HWNs are 
applicable to the use of these chemicals in the TA-55 
processes for the following reasons: 

· D002 (corrosivity) and D003 (reactivity) do not apply to 
the solid debris waste because there are no free liquids in 
this waste. 

. Doo2. 4,n ~ ))0 03 cJ5~ J 0 not ~f ';. de.íf-:A 

.H", '0$5,11<- pH)Jl.I.dJ'~ .f fer~~Jør~ rJ:f:r i'h 

p~rchlo(t(. 0\.c../4{ Solv..1Ù-..,J becql.lú...~ 
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· DOOI (ignitability) and D003 (reactivity) do not apply to A.f.o' ~ 
~p wastes in waste stream TA-55-19 (including TA-55-19A) 

J 
/-fi--5 

'4 

/; 
despite the use of spent non-halogenated solvents (HWN, FOOl . 

. 
b 

or e Howing reasons: 

- Perchloric acid solutions are sent to cement fixation. ... 

- Perchlorate salts used in PIS code FF were sent to 
cement fixation (TWCP-5158). 

- Any perchlorate salts that might be present on rags 

are removed when the rags are rinsed before being 
discarded. 

- Solutions containing spent non-halogenated solvents 
are sent to the RLWTF if they are below the DL for 
plutonium. 

- ~~s containing spent solvents and above the DL 

f~e further treated by aqueous recovery 
processes as part of routine chloride and nitrate 
operations. Aqueous recovery involves dissolving any 
solid plutonium in hydrochloric or nitric acid, 

, followed by ion exchange to extract the plutonium. 
'. 

The processed solutions are below the DL for 
lutonium and are either sent to the RL WTF or to the 
vaporator for volume reduction. Evaporator bottoms 

are fixed in cement, a waste form for which 
ignitability is not a concern. 

- Rags, if contaminated with spent solvents and above 
the DL for plutonium, are thermally decomposed, 

which destroys any organic component. 

- Although contaminated rags that are below the DL for 
plutonium are discarded as combustible debris, 
headspace gas analyses support the expectation that 
the solvents are below the limits esta~lished by the 

WIPPWAC.(Sl'tt. 5t.c...~tn.. P'Llt.) 

In addition, 100 percent of the waste containers are 
subjected to headspace gas analysis. Any container 
showing values over 500 ppm total flammable 
volatile organic compounds (VOCs) is prohibited 

from being shipped to the WIPP. (For comparison, 
the explosive limit for acetone is 25,000 ppm.) 
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silicon defoamer, sugar, surfactants, tetraethyl amine 
hydrochloride, tetraethylamine hydroxide, 
tetraethylammonium hydroxide, Texaco Regal 32 oil (cutting 
oil), thionyl chloride, tributyl phosphate (TBP), tributyl 
phosphate (TBP)/Isopar (isoparaffinic hydrocarbon solvent), 

tributyl phosphate and iodine in kerosene, trioctylphosphine 
oxide (TOPO), urea, Vactra oil, vacuum grease, vacuum 
pump oil, WD-40, and Windex. 

l,,~ut 
~,,:t b_b3-\) 

~r 
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4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

Several organic chemicals used in TA-55 processes are 
identified in 40 CFR Part 261 or in Appendix VITI of that 
regulation as having hazardous characteristics. Table 6 lists 

these chemicals, their HWNs, PIS codes in which they were 
used, and the applicability ofthe HWNs to the use of these 
chemicals in TA-55 processes. 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 
group of waste containers to be characterized are selected based on criteria such as 
availability of the waste containers, waste loading level, availability of waste generator 
records, and hazardous waste numbers. TA-55-19A is one subset (i.e., lot) of waste 

stream TA-55-19. Waste in this lot, which consists of 12 drums, is identical to the rest of 
the waste stream except for the possibility that the drums may contain vanadium 
pentoxide (EPA HWN P120), which was used only between 02/01/98 and 06/10/98 in 
two specific PIS codes. To þ~ e,"V\$.l.t"'v.JIv<) ~ '^(k....J W't.,"'<. &:..1.J.j"f4I, -Tv -fh.' /aj- 
if the') W-U~ c/ ".f<-~ ç..s I..t-c:.. "'-S tht. e,," C't l'í &j ß... 

CORRELATIONS BETWEEN WASTE STREAMS 5.0 

j)..c. 
Waste Streams TA-55-19 and TA-55-20 have been discussed together in this AK 
Summ~ Report. These waste streams are similar in physical form and waste material 
content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 
information, whereas TA-55-20 contains non-mixed waste. 

Other waste streams resulting from the same plutonium processing activities at TA-5S but 
differing in physical form and waste matrix code are listed in the Sampling Plan. These 
include waste streams for more specific types of waste such as metal debris, glass, 
graphite, HEP A filters, and cemented waste, as well as less specific waste streams such as 
combustible/noncombustible debris. 
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conservative, this HWN is assigned to waste containers with packaging dates 
extending to the end of December 1998. 

It is possible that waste generated under PIS codes AC, AC2, and SA may require 
the assignment ofEPA HWN V213 (tetrahydrofuran). This possibility is being 
investigated. 

Because waste items from any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream T A-55-19 (including lot T A- 
55-19A) is conservatively assigned the F-listings of FOOl, F002, F003, and FODS. 
TA-55-19A is segregated for waste with the P-listing ofP120. Waste containers 
assigned to waste stream TA-55-20 only contain items with known PIS codes that 
do not carry any EP A HWNs. 

The reliability of this AK. information can be assessed in part based on a review of 
headspace gas analyses for containers assigned to waste stream TA-5S-19 (Section 
14.4). 

8.2 Toxicity Listings 

TA-55-19 (including TA-55-19A) is conservatively assigned the D-listings of 
D004, DOOS, D006, DOO?, D008, D009, 0010, DOlI, DOI8, D019, D02l, D022, 
D035, D038, 0039, and D040. 

T A-55-20 has no D-lìstings. 

No D-listings .are applicable to combustible debris waste generated by the 
following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR, CRD, CT, DF, DP, DT, ELW, EM, EV AC 
FSPF, GI, GMS, He, HG, HRS, ill, IN, ITF, ITF4, , , LIBS, MAG, MAS, 
MBC, MF, MO, MOX, MP, MW, NCD, NEPTUN' M, NR, OB, OM, OR, OY, 
PA, PAP, PD, PF, PH, PI, PIG, PPD, PR, PS, RA, RAP, RAP2, RB, RBJ, RCM, 
RD, RFX,RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, VA, UPS, US, US2, 
YD, VP2, VS, WE,WLT, and ZD. 

ITF i: 
) 

Based on information in the T A -55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EP A HWN s due 
to the potential presence ofD-listed constituents. In many cases, the applicability 
of the HWN is limited to waste generated during a specific period of time, as 
discussed in the appropriate process AK report. If a D-listed constituent is known 
to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confrrm that its concentration is below the regulatory level. 

AC 

ACI 
D007, 0009, DOll, DOI8, D022, D038 

D007, 0009, DOll, DOI8, 0022 
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· Solutions containing spent non-halogenated solvents are sent to the RL WTF if they 
are below the DL for plutonium. 

· If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid plutonium 
in hydrochloric or nitric acid, followed by plutonium recovery by ion exchange. The 
solutions are then below the DL and are either sent to the RL WTF Or to the 
evaporator. 

.. Rags that are above the DL for plutonium are thermally decomposed, which destroys 

any organic component. 

It Rags that are below the DL for plutonium are discarded as combustible debris, but 
headspace gas analyses support the contention that the solvents are below regubtory- 1. 
limit~Section 14.4). 

.(.05 t..blíS~tJ l,/, +Jv- W Iff Uv'l, c. 

It Finally, 100 percent ofthe drums are subjected to headspace gas analysis, and drums 
showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
the WIPP. (This limit is quite conservative. For comparison, the explosive limit for 
acetone by itself is 25,000 ppm.) 

The absence ofthese prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto vermiculite and discarded in an appropriate 
waste stream and containerized gases that are found to be present are removed, or the 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-I.I-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TRUPACT-II shipping containers. Section 9.0 summarizes administrative controls in 
place at TA-55 that prohibit incompatible chemicals in the waste and measures taken to 
verify their absence. In addition, all waste containers shipped from TA-55 to TA-54 for 
storage were evaluated for potentially incompatible chemicals in accordance with 49 CFR 
Subpart C-Segregation and separation chart of hazardous materials; Section 177.848, 
Segregation of hazardous materials, and were determined to be in compliance with this 
requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each waste 
Item specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1990s, explosives were prohibited 
from TA-55. In addition, waste management inspectors performed visual inspection of 
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the waste prior to its initial packaging, thus allowing the inspectors to verify the 
generator's WODF statement. 

A chemical compatibility analysis was performed for TRue ON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
compatible at levels greater than trace amounts (Content Code Assessments for LANL 
TRUCON Codes [DOEIWIPP-89-004]). During the process AK search, additional 
chemicals were identified that necessitated a new compatibility analysis, which is 

underway at the present time. 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQIDnS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Most gases used at the T A-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 

were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by T A-55 operations. 

Spray cans, especially WD-40, were in common use in T A-55 gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 

venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

~L 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed, or the container is 
tagged as non-compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP-l.1-007). 

r-.Ç -:\ì\ll.lIlt-SI 
~ 

:cn 0+ 
ft:.A 

e.c... ~~dministrative and procedural controls on the prohibitM"fyrophorics in TRU waste~ 
l, ( . *~ "h~p.1U:p Qf ~'Yfefk 9riC] has been verified through testihg. For items of pyrochemical 

salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 
since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 
the RFETS (TWCP-2501) have shown (1) no autoignition, (2) no spontaneous 
Gombustion, and (3) no sparking. Experimental results on the reactivity of direct oxide 
reduction (DOR) salt with water and the reactivity in air of heated calcium metal nodules 
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boxes may be sorted to remove the "hot" item, or the whole box may be bagged and sent 
to the TRU packaging area for placement in drums containing waste streams TA-55-19 or 
T A-55-20, as appropriate. When this occurs, the PIS code WM is assigned to the waste. 
Due to the additional layers of plastic that are present when this operation occurs, drums 
with the PIS code WM are assumed to contain up to two more layers of internal 
packaging than other drums. 

Waste drum packaging procedures for waste streams TA-55-19 and TA-55-20 have been 
modified several times since the beginning of operations at TA-55. TRUCON Code 
assignments made by the waste generator are compiled in the Sampling Plan; however, 
when TRUCON codes are absent, they will be assigned to the waste container in 
accordance with the default packaging configurations and associated TRUCON codes 
shown in Table 7 that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816). 

AK information has been compared with visual examination data for about 22 containers 
in waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of Visual 
Examination and Radiography Information (TWCP-QP-l.1-028). In two cases, the 
number of layers of packaging observed during visual examination was greater than the 
number oflayers reported by the waste generator, and an incorrect TRUCON code was 
assigned by the waste generator (Section 14.2).]Lis possible that the extra plastic layers 

~ere breathed tte., .;i:h~~e. ~onfining layer~but that the VB inspection did not n':: te... 

~ettmcn!lthis fact. However, the conservative conclusion is that these discrepancies 
indicate that TRUCON code assignments by the waste generator must be viewed with 
caution. Consequently, the most conservative TRUCON code is assigned to each waste 
container in waste streams TA-55-19 and TA-55-20, in accordance with the following 
guidance: 

. 

.s 

a) The default TRUCON code,:t:om Table 7 ~aSSigned ifthe waste generator has 
not assigned a TRUCON code. 

b) The TRUCON code assigned by the waste generator is used only if it has been 
positively confirmed by RTR or VB data. 

c) If no VE data are available, and if the RTR data are indeterminate, then the default 
TRUCON code is assigned to the container. 

This guidance only applies to retrievably stored waste. It is assumed that newly generated 
waste packaged under procedures approved by TWCP and CBFO are assigned correct 
TRUCON codes. 

14.0 CONFIRMATION OF AK INFORMATION FOR THE WASTE STREAM 

Characterization data acquired by W AP-compliant activities provide a means to confirm 
AK. information. Radiography, radioassay, and headspace gas analysis are conducted on 
all retrievably stored containers of debris waste, and VE is being conducted on at least 50 
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Table 7. Maximum Layers of Confinement to Be Used for TA-55-19 and T A-5S-20 Waste 
Containers in the Absence of More Specific Waste Characterization Data 

~ oY~ 
,,(' a yers of confinement for these TRUCON Codes are defined in DOE/WIPP-89-004. 

'Jv\ 
b Rev 1 of this AK report, LA116A was applicable from 5/87 untill/97. Its applicability was 

extended to the end of 1997 in Rev 2 (the current revision) because of inconsistencies found 
during reconciliation ofVE data (Section 14.2). 

Time PIS 

Frame Code Layers of Confinementa TRUCON Code 

01/78- All Maximum of 6 layers: LA 116 I 
05/87 

up to 4 inner bags . 

. up to 2 liner bags 

. all bag closures by either twist & tie; or twist, tie & 

tape 

05/87- All Maximum of 4 layers: LA 116 A 
12/97b except 

up to 2 inner bags . 

WM, 
XO,XO . 2 liner bags 

I 
. bag closures by either twist & tie; twist, tie & tape, 

folded and taped, or folded 

NOTE: Folded and taped bags and folded bags do not 
constitute layers of confinement 

05/87- WM, Maximum of 6 layers: LA 116 I 

present XO,XO 
. up to 4 inner bags 

. 2 liner bags 

. bag closures by either twist & tie; twist, tie & tape, 
folded and taped, or folded 

NOTE: Folded and taped bags and folded bags do not 
constitute layers of confinement 

01/98- All Maximum of 1 layer: LA 116 E 

present except 
. 1 carbon-filter vented inner bag (if initial bag is 

WM, breached, bag is placed in second bag and first bag is XO,XO 
slit open), closed by either twist & tie; or twist, tie & 

tape 

. 2 liner bags, folded, no closure 
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containers from waste streams TA-55-19 and TA-55-20. Relevant aspects ofthe data 
produced by these activities are summarized in the sections below, focusing on the extent 
to which the data confIrm AK information. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assigrunents, layers of packaging, absence of prohibited items, and relative 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 
waste streams TA-55-19 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 
streams (Sampling Plan, Revision 3), have undergone RTR, with the data 
contained in WIPP-compliant batch data reports. The followin~servations are 
made from an examination of these data, as summarized in Trbl~d 9: 

· confmnation ofWMC S5300 for 98.9 percent of the drum~ed 
· identification ofWMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

· identification of potentially sealed containers> 4 liters in 13 percent of the 

drums, for which PWRs were submitted 

~..(." 

· confirmation ofthe absence of any other prohibited item or condition 
requiring a PWR 

~firmation of 4 or fewer packaging layers for 52 percent of the dm~\ 
( Rla~tic packaging layers for the remaining 48 percent were indete;;~~le 
\.....Jõ/the large number of horsetails present in the drums 

· confrrmation of the waste stream description 

· 97 percent of the drums contain more than 75 wt. % combustible waste 

· 86 percent of the drums contain less than 5 wt. % metal waste, and 94 percent 
contain less than 10 wt. % metal waste. 

Note: T A-55 waste generators followed guidance that metal cans used to 
contain debris were to be considered as packaging, and not as 
waste. This may account for the drums of combustible debris that 
were estimated by R TR to contain more than the expected 5 wt. % 

metal waste. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-l.2-064). 
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Table 8. RTR Data for Waste Streams TA-55-19 and TA-55-20 

Evaluated Waste Characteristic Number of Drums 

WIPP-compliant RTR data 

. TA-55-19 245 out of 4173 6% of waste stream 

. TA-55-20 20 out of 281 7% of waste stream 
WMC discrepancies 

. TA-55-19 3 out of 245 1 % of drums examined 

. T A-55-20 0 out of 20 0% of drums examined 

Excluding drums with confirmed WMC discrepancy 

Free liquids 

(no PWR required; all <I" of 34 out of 262 13 % of drums examined 
container or <1 % of drum) 

Sealed containers> 4L 31 out of 262 13 % of drums examined 
(PWR required) 

Pressurized containers 0 out of 262 o % of drums examined 

Unpuncttlred liner 0 out of 262 o % of drums examined 
Other prohibited items 0 out of 262 o % of drums examined 

Excluding drums with PWRs 

Proportion of combustible waste in 

drum (wt. %) 

. Less than 25 0 out of 231 o % of drums examined 

. 25 to 50 1 out of 231 < 1 % of drums examined 

. 50 to 75 7 out of 231 3 % of drums examined 

. Morl~ than 75 223 out of 231 97 % of drums examined 

Data sources: RTR batch data reports TWCP-4019, 4020, 4021,4080,4219,4399,4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573, 4574, 4577, 4721, 4797, 4835,5110,5121,5147; RTR 
batch data report' Prsjeet Ie ,'ill Tll'fÏil"LAOI-RTR-006. 

~ 
. 

0? ? 
(Awo..:+ít-, rcv1-ew ,^-h~ eúJO(\)I.,~ hl./ Co.( Isk.tJ. Ill...:?! Fre1~ Db ( \1 /' ~ ~:J éb''-<.. (Bfò} 
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Table 9. RTR Packaging Data for Waste Streams TA-55-19 and TA-55-20 

Maximum Number of Layers 

Less than or equal to 1 

Less than or equal to 2 

Less than or equal to 3 

Less than or equal to 4 

Less than or equal to 5 

Less than or equal to 6 

Number of Layers 

~_ 
. =-. ber of 

. 

// plastic horsetails: 

Metal 
Layers 

o 

o 

o 

1 

None observed 

None observed 

o Indeter 

1 Indetlfr 

Subtotal : 

Plastic 

Layers : 

1 

2 

3 

3 

2 

21 

95 

2 / 
ì 

01 
01 

! 

1Ø9 
h 

/111 

Number of Drums 
out of 231 1 % of drums 

out of 231 9% of drums 

out of 231 41 % of drums 

out of 231 1 % of drums 

out of 231 0% of drums 

out of 231 0% of drums 

out of231 48% of drums 

Data sources: RTR batch data reports TWCP-4019, 4020, f9'21, 4080,4219,4399,4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573,4 4,4577,4721,4797,4835, SIlO, 5121,5147; RTR 
batch datEI report(à ~føjeet IIJ"'~ r-e"ill'9= LA01-RTR-006. 

C\ U.,,,,:-h'd rtv~ew CI"~ 'fprovJ b~ 

þolJ.. "~(Atte(l"'.'l'I..:k 
I) 
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Table 10. VE Data for Waste Streams TA-55-19 and TA-55-20 

Number of Containers 

Characterization Data 

Waste Matrix Code 
S5000 
S5300 

S5310 

Maximum number of 
layers and associated 

TRue ON codes 
o LA1l6G 
1 LA116C, E, F 

2 LAl16B, D 

3 None 
4 LA116A 
5 LA116H 
6 LA 11 61 

AKa RTR VE Comments 

- - - Positive confirmation of AK WMC by 
22 22 8 R TR and VE for 22 drums 

- - 14 

Default" Assigned b 

in SP Number of confining layers 
. AK and VE match for 3 drums 

- - 
- . AK more conservative than VE 

- 6 2 for 14 drums 
- - 2 . AK from waste generator was less 
- - 9 

conservative than VE for 5 drums 
4 4 8 

- 
- 1 

8 - 
- 

SP-Sampling Plan (Rev 3) 

~otes: 
<)",,~,.usÚlf(ra \tù<. information for WMC and TRUCON code assignments is from the Sampling Plan, Rev 3. Ifno I rRUCON code was assigned, then the default code was determined from Table 6 in TWCP-AK-2.1- ( 908 (Rev 1), using AK information on packaging dates and PIS codes as documented in the Sampling 

, b t~ 
data indicated no metal packaging layers for any of these drums, which was consistent with AK Uformation and confirmed by VB. The number of plastic packaging layers was indeterminate by RTR 

except for one drum with three layers, which was consistent with the default TRUCON code and 
confirmed by VB (TWCP-4393). 

Data sources: VB batch data reports TWCP-3947, 3948, 3949, 3950, 3951, 4022, 4326, 4327, 4392, 
4393,4394,4427,4800,5077,5083,5084,5085,5112,5115, 5120, 5173; VE batch data report in 
Project-level review: LAOO-3.4.1-005. 
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Table 11. Radioassay Data for Waste Streams TA-55-19 and TA-55-20 

Number of 
Radionlllcllde Characteristics Drums Comments 

Pu isotopic fmctions Dominant isotope is Pu239 in all drums 
. Pu238 / total Pu 22 0.0]0 to 0.069 wt % 

. Pu239 / total Pu 22 9I.l to 94.1 wt % 

. Pu240 / total Pu 22 5.7 to 8.5 wt % 

. Pu24] / total Pu 22 0.]4 to 0.32 wt % 

. Pu242 / total Pu 22 0.009 to 0.055 wt % 

Material type 
. MTS2 ]9 
. MTS3 2 

. MT52/53 mix I 

Total Pu mass, expressed as ratio of AK AK data from Sampling Plan (Rev 3) 
data to NDA data AK/NDA ratios range from 0.6 to ].4 
. AK/NDA < 0.7 I 

. 0.7 < AK/NDA < 1.3 17 

. AK/NDA > 1.3 4 

Other actinides present at detectable Range of ratios afnuclide to total Pu 
levels (uncertainties:5 21.5%)* Measured ratios Calculated UDDer bOlUld (Tab]e 2) 
. Am24] 22 I x 10-3 to 9 x 10.3 2 X 10.3 to 3 x 10.3 

. Am243 22 4x 10.7 to 4x 10-6 Not applicable 

. Np237 22 2x 10-4 to 1 X 10.2 Not applicable 
. U234 21 7x 10.3t06x 10.2 2 x 10.5 to 2 x 10.5 

. U235 5 3 x 10-3 to 5 X 10-2 9x 10-4 to I X 10.3 

. U2:l8 
0 No measurable U238 Not applicable 

Other radionuclides present at detectable Th232 is not detectable by the methods used 
levels (uncertaintieS:5 21.5%)* 
. Cs137 
. Pa23 I (uncertainty <21.5%) 16 

. No other detectable nuclides 9 
2 

Ratio of measured ratio (Am24Irrotal 
Pu) to calculated upper bound (0.002, 
Table 2) 
. Ratio < I 2 Am241 could be from decay ofPu241 
. 1 < ratio < 2 7 Process waste probably enriched in Am241 
. 2 < ratio < 3 7 Process waste enriched in Am241 
. Ratio> 3 6 Process waste enriched in Am241 
PIS codes for waste items present in these drums (TWCP-5086). The number of drums containing waste items from each code 
is given in parentheses, ifmore tban one. 
. Chloride operations CSE. CW, CX (3), CXL (7), ME, MS 
. Meta] operations CA (2), FF, MA, MW, PH, SRL 
. Miscellaneous operations AD (2), CV, ill (5), ME, WM (3), XP 
. Nitrate operations ATL, BM (4), COD, OS (3), ED (7), EV (4), HCn. LR (4), MAG, NC (6), 

NL (2), 00, PR (2), RBI, RR (2), SC (8), SP (4), SSD 
. PyrocheITÛcal operations ER (3), MO, OR (3). SS (3) 
. Special orocessinlZ None 

NDA-nondestructive assay MbL- tv-o(.t~"J ck+c::ch'lm I:p>,:t 
Data sources: Radioassay batch data reports TWCP-4009, 4023, 4024, 4025, 4052, 4078, 4158, 4159,4212,4225, 
4226,4303; and Sampling Plan (Rev 3). PIS codes from TWCP-5086 and TWCP-5163. 
*The rationale for this MDL cut off (21.5% uncertainty) is given in TWCP-2130. 
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concentration of potentially flammable VOCs for this set of 55 drums was 128 
;;1;101 ppmv, with a maximum of473 ppm (TWCP-4722). No methane was 
detected in any of the drums, and hydrogen concentrations were lower by more 
than an order of magnitude than the WAC limit of 5 percent. 

In conclusion, the headspace gas data confirm the presence ofVOCs in waste 
stream TA-55-19. All VOCs present were expected based on AK. However, no 
correlation is seen between the presence and absence of a specific VOC and its 

documented use in a process known to have contributed waste placed in a 

particular drum. For example, about 60 percent of the containers show measurable 
concentrations of acetone and/or toluene in the headspace gas, and 20 percent 
contain methylene chloride, but less than half of the drums in which these 
chemicals are present contain waste items generated by activities that were known 
to have used these chemicals. The most plausible explanation is that acetone, 
toluene, and methylene chloride are present as solvents used in the manufacturing 
of plastics. Radiolytic degradation of the plastic polymers may also be a 

contributing factor. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

. 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

4þ 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

· Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

. HazardoUs Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (Attaclunent B, Waste Analysis Plan) 

· NIOSH Pocket Guide to Chemical Hazards (1997). National Institute for 
Occupational Safety and Health (NIOSH) Publication #97-140. 

· Nonconformance Reporting and Tracking (TWCP-QP-l.1-007) 

'. Reconciliation of Visual Examination and Radiography Information (lWCP-QP-l.l- 
028). 

· Transuranic Package Transporter (TRUPAC1)-II Content Codes (DOEIWIPP-89- 
004) 

· Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 

'/~aste (EPA) 

~ Wa~ Characterization Data Reconciliation with Acceptable Knowledge (TWCP-DTP- 

L.// 1.2-064) 
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PIS Code PIS Name AK Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described. Combustible Debris 

FX Cement to drum Nitrate Operations 3.5.6, Art. 4 D006, D007, D008, 
D009, DO 11 

GI Pellet grinding & inspection Metal Operation Processes 3.5.1, Art. 4 

GMS Open gradient magnetic Nitrate Operations 3.5.1, Att. 4 
separation 

HC Calcination Nitrate Operations 3.5.3,3.5.6, Art. 4 

HCD Hydroxide cake dissolution Nitrate Operations 3.5.2, Art. 4 0006,0007,0008, 
0009,0011 

HD Hydroxide cake dissolution Nitrate Operations 3.5.2, Art. 4 0006, 0007, 0008, 
D009,DOll 

HG Pu removal by mercury Metal Operation Processes 3.5.2, Art. 4 

HGMS 
High gradient magnetic 

Nitrate Operations 3.5.1,3.5.6, Art. 4 D006, 0007, D008, 
separation 0009,0011 

DOO?, D008, D009, 

HP Cement fixation Nitrate Operations 3.5.5, Art. 4 DOll, DOI9, 0021, 
D022, D039, F002, 

.. 
F003 

HRA 
Hanford Reservation 

Nitrate Operations 
Ut)4l; .~005. D006. 0007. I Material 3.5.6. Art. 4 

0008 0009..0011 

HRS 
High resolution 

Miscellaneous Operations 3.5.5, Att. 4 'Dc spectroscopy 

IA 
Impure americium holding 

Nitrate Operations 3.5.5,3.5.6, Att. 4 0006,0007, D008, 
for discard 0009, DO II 

lAM Inspection and measurement Special Processing 3.5.1, Att. 4 0005,0006, D007, 
0008, DOli 

ill 
Matrix study of 

Miscellaneous Operations 3.5.6, Art. 4 0005, 0006, 0007, 
pyrochemical salts D008, D009, DOli 

ICP ICP-AES analysis Miscellaneous Operations 3.5.4, Att. 4 0007, 0009 

ill lnunersion density Metal Operation Processes 3.5.1, Art. 4 

IE Isotope enrichment Miscellaneous Operations 3.5 .2, Att. 4 0005,0006, D007, 
D008, D009> DO 11 

IN Inspection Metal Operation Processes 3.5.2, Art. 4 

IS Incinerator Nitrate Operations 3.5.1, Art. 4 D005, 0006, D007, 
0008,0011 

ITF Impact test facility Metal Operation Processes 3.5.2, Att. 4 

ITF4 Impact test facility Metal Operation Processes 3.5.2, Att. 4 

ITF7 Imoact test facility Metal Operation Processes 3.5.2. Att. 4 I 

IX Ion exchange Special Processing 3.5.2, Art. 4 0006, 0007, D008, 
D009, DOll 

JA Gas isostatic press Metal Operation Processes 3.5.2, Art. 4 

KBTF Kolsky bar test facility Metal Operation Processes 3.5.3, Att. 4 0008 

LC Uranium plutonium 
Nitrate Operations 3.5.2, 3.5.6, Art. 4 

processmg 

10 
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DOO?, DOOg 

D040 

DOO?, D009 

D006, D008 

D005, D006, DOO?, 0008, DOll 
D006, DOO?, D008, D009, DOll 
D005, D006, DOO?, 0008, D009, DOll 
D004, D005, D006, D007, D008, D009, DOlO, DOll 
D022, D040 

D004, D005, D006, DOO?, D008, D009, DOlO. DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 

D007, D008, D009, DOll, DOI9, D021, D022, 0039 
1)oolf)D005 D006 D007 D008 D009 011 

D006, DOO?, D008, D009, DOll 1) OJ () 
.J 

D005, D006, D007, D008, DOll 
D005, D006, D007, 0008, D009, DOll 
DOO?, D009 

D005, D006, D007, D008, D009, DOll 
D005, D006, D007, D008, DOll 
D006, DOO?, D008, D009, DOll 
D008 

D007, D008, D009 

D006, D008 

D006, DOO?, D008, 0009, DOll 
D005, D006, DOO?, D008, D009, DOll 
D006, D007, D008, D009, DOll 
D035, D040 

D005, D007, D008, D009 
DOO?, D040 

D006, DOO?, D008, D009, DOll 
D006, D008 

D005, D006, DOO?, 0008, DOll 
DOO?, D008, D009 

D006, D008 

D006, D008 

D006, D007, D008 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS 
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To PIS code DA 

NOTE: AU of these PIS codes may obtain feed material from or send product OI.Itput to the vault. 
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· Preparation of ultra-pure plutonium metals, alloys, and compounds 

· Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

Page x vii of xx v 

.... 

. Determination of the high-temperature thermodynamic properties of plutonium 

· Reclamation of plutonium from scrap and residues produced by numerous feed sourcec:. 

· Disassembly of components for inspection and analysis 

· Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash;~8Iytk81 
18bollrtOf) 3'ô11:1eiel'l~ residues from other DOE facilities; anode heels; and analytical laboratory 
solutions. 

Waste Material Parameter List 

Waste'materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vilnyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, 
zippers, discarded tools). 

RCRA Characterization 

TA-55-19 is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

. FOOl, F002, F003 and FOO5 

· 0004, D005, D006, DOO?, D008, D009, DOlO, 0011, DOI8, D019, D021, D022, D035,'D038, 
D039, D040 
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. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 
stream until the potential applicability of HWN U213 has been resolved. :/~~. 

. 

· Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 ./ : 

segn::gated as a subset of T A-55-19 due to the potential presence of vanadium pen(oxide~" '.' 

HWN PI20). (See separate AK summary for waste stream lot TA-55-19A). 
, 

Radionuclide Content anJ .'iJ det:~ -pt"'Þdyc.tJ í ~r 

Ce.,. U-2314) / ,"$f/, 

These waste streams predominantly contain a v ety of plutonium material types with different 
well-defined isotopic compositions. Americiu -241, neptunium-237 and uranium~2 4 may be 

present at detectable concentrations as decay, roducts of their pI mm precurso orne of the 

processes separate plutonium from americi m and uranium e waste will usually e enriched 
in americium-241 and uranium-234 relati e to plutoniu ,but may also be depleted in some 1 cases. Some waste may contain uraniu rom one of s veral uranium material types, as well as 

coRtamiRaflts frGHI. ltftlfliaffi 23~. 
. 

rotactinium-2 ætd-fi~iiQR f>røèHct 

~~. Other waste may contain various radionuch es use as feed materials for producing ;feàDr 
Ibje~J.s l"2lèiaQssay S9YrgeS, including americium-241, americium-243 erium-l curium-244, ~ 

".} 

protactinium-231, neptunium-237, thorium-232, thorium-232 ennc e in thorium-230, uranium- 
233, and depleted uranium. 

Primary Refere~ces for Documentation of Acceptable Knowledge 
c/ ~ 

...- - . ~.. ; 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003 ) 

Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 
(lWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 

f 
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11le Transuranic Waste Characterization/Certification Project (TWCP) Records 
Management/Document Control (RMDC) Center contains copies of the documents that 
are referenced in this summary report. Unclassified Controlled Nuclear Information 
(VeN!) will be reported in record;5, rather than included in this report. Such records are identified as DCNI in the Acceptable Knowledge Roadmap (Attachment I). 

11lis AI( summary report is based on detailed information compiled in a set of closely 
related reports about TRU waste generating activities at TA-55. For convenience in 
organizing AK for plutonium processing at this facility, the processes were categorized 
into six arbitrary operational areas. The multiple processes in each area are then described 
in detail in the following six process AK reports: 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.l-002) 

· Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.I-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 (TWCP-AK-2.1-004) 

· Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK-2.1-005) 

."'. 
I 

. 

'.. 0'--;:'1 
... , '. - 

" 

-, : -'. ....', . .. 
" 

\lk'i't.": 
· Process Acceptable Knowledge Summary Reportfor Pyrochemical Process. ... '. 

- 

' 

.', ;~". . ::',": 
55 (TWCP-AK-2.1-006) . 

. 

.' ','~ 
~ 

.. 
,'. 

:.:, ,'. . 

" 
· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 

(TWCP-AK-2.1-007) 

" 

175 
The process AK reports contain information on over ~individual processes that have 
each been assigned a unique identifier called a processlstatus (PIS) code. For example, the 
nitrate operations report (Process Acceptable Knowledge Summary Report for Nitrate 
Operations at TA-55 [TWCP-AK-2.1...o05,R.2]) covers waste generation processes and 
characteristics for over 80 different processes, each with its own PIS code. The search and 
compilation of AK information was based on PIS code, because that is the greatest level 
of process detail recorded in waste generator records. However, as described in section 
3.2, T A-55 TRU waste items have always been segregated and packaged into waste 
containers based on the physical form and materi~ type content of the waste, without 
regard to process of origin (i.e., PIS code). In order to nútigate confusion resulting from 
these two different ways of categorizing T A-55 waste (by process of generation and PIS 
code or by material content and waste stream number), separate AK reports have been 
prepared for each categorization method (Le., process AK reports for process areas, and 
AK summary reports for waste streams). The AK information search was performed 
based on the processes used at T A-55 and tracked by the PIS codes, and it is summarized 
in the process AK reports. 
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This AK summary report summarizes AK information specific to the combustible debris 
waste streams TA-55-19 (including waste stream lot TA-55-19A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium 
from residues and scraps generated from operations at various LANL facilities 
and other DOE sites in the defense complex. The recovered pI utonium is 
converted into pure plutonium feedstock. These manufacturing and recovery 
operations, associated maintenance operations, and TA-55 plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at TA-55. The scrap and residues are processed to recover as much plutonium as practicable 
before disposal. Wastes are generated from plutonium recovery and purification 
for defense and non-defense programs; these wastes are generated and produced 
in the same rooms and gloveboxes and were not segregated based on funding 
source until August 27, 1998. 

The combustible waste streams TA-55-19 and TA,55-20 were generated at the 
T A-55 Plutonium Facility (Building PF-4) as debris waste from process 
operations and glovebox maintenance involved in plutonium recovery. For this 
reason, the waste streams are defense related. However, waste also was pI '~,:,>.:. 
from "special process" and research-related activities. These wastes were: ;. .,' '.:; 

.::: 
. segregated until 1998, but rather were commingled in the final waste coni 

.' .;::. . ;':. such an extent that segregation is not possible on the basis of waste generating 
- 

process or glove box location (TWCP-887). The waste was also co-mingled with 
room trash related to these same operations (both defense and non-defense), 
which was initially boxed as low-level waste but was returned for discard in 
drums as TRU waste when on-site &Æ6assa~lesults showed it exceeded the low- ~~~i""~~(TWCP-816). ., Iura . 

l.IJuh . v \,IlL l.'.J 

A 
. 

SIte map an a detailed map of the buildings at T A-55, including 
Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation of T A-55 waste streams was established by the evolving 
set of LANL and T A-55 waste management plans and site-specific procedures, which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details of these 
planning and implementation documents are summarized in this section, in order 

. 
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,~ 
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. 
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In addition, each major waste form includes provisions for small quantities of unspecified waste with similar properties. This provision is necessary in order to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation for TA-55 

From the beginning of operations at TA-55, the physical description of 
each waste item generated was documented on a Waste Origination and Disposition Form (WODF) by the waste generator according to 
controlled procedures. The PIS code for waste items was sometimes also 
documented on this form. Starting in 1987, the TA-55 Plutonium 
Facility began its current system of tracking waste items both by t 
process from which they originated as well as by their material co..':'_~.__ 
Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the proce~hat produced the 
waste item although recording of PIS codes was in consistent until about 
1990). In the packaging process, a standard form~Discardable Waste 
Log Sheet (OWLS), was used to list each ID code and record its matrix 
material. This form was signed by the waste packager and approved by 
quality assurance personnel. Both the WOOF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 
For waste stream T A-55-19, example copies of these container records 
(for combustible debris) are included in Attachment 4. Note that this 
waste container (LA00000056636) contains waste items generated by 
three different PIS codes (CXL, ED, and SC), each with its own 
completed WOOF. 

añe 
c.J/lnl 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, TA-55 wastes 
have been ~signed to waste streams based on the waste segregation 
schemes used by TA-55: 

· First by radioisotope content (Pu-238 or Pu-239 material type) 

· Then by material matrix (combustible, noncombustible, metal, glass, 
etc. waste types) 

· Then by hazardous waste status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delineation was performed using waste generator 
information (such as the WODF and DWLS) that has been compiled in 
an electronic data base that is part of the Sampling Plan. Because waste 
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Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chel1Ùcal nature of the material to 
be purified. Ion exchange columns are used to collect plutonium and 
separate out imp\)rities. Enriched solutions may be further treat".' .:".r(,;~:.". 

oxalic acid to precipitate plutonium oxalate, which is convene(" 
. 

plutonium oxide. 
'.-.,;- : 

~ Ifrd-4L 
In the hydroxide precipitation step, plutonium i1J\solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes and derive from one or more of the following: (a) feed 
materials that consist of or contain these metals; (b) leaching of 
chromium from stainless-steel equipment components; or (c) from the 
use of silver salt (until 1994) as an indicator of chloride content. The 
resulting Pu-enriched hydroxide cakes become feed material for nitrate 
operations, and liquid meeting the TA-50 WAC is sent to the RLWTF 
using the caustic waste line. Some hydroxide cakes are returned to the 
dissolution step for re-processing. 

" 
.:~, ':~"~ 

3.5.4 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 
CF, CR, COD, COL, CPOD, CR, OF, DP, DS, ED, EID, EV, FA, FC, 
FX, GMS, HC, HCD, RD, HGMS, lIP, lIRA, lA, IS, LC, LG!, LG2, 
LR, MAG, MAS, MB, MELL, MF, MI., MPD, NC, NL, NR, OD, OH, 
OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC, SP, SSD, SX, IDC, UPS, US, US2, ve, VPl, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 
Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce à purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

· pretreatment 
. dissolution 
. purification 
. evaporation 
· cement fixation 
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Pretreatment primarily includes physic processes used to separate scrap 
and residues for the next step, dissoluti n. It may include calcination, 
caustic leaching, chemical separation ( droxide or oxalate 
precipitation), c~hing and pulverizin distillation, filtering of liquids (Pl'ev/ !)IA~J.) or oils, incineration, magnetic separatio , passivation, scraping, or 7 
sorting. After pretreatment, solids are s nt to dissolution if plutoniu 
concentrations are above the DL and to ement fixation' entrations 
are below the DL. Liquids are sent to purification if plutoniun' " 

concentrations are above the DL and to the TA-50 Radioactiv, 
Waste Treatment Facility (RLWTF) if they meet the T A-50 R.' WAC or to~cement fixati~)ß; otherwise, they are further treated until they 1'- 
meet that WAC. ..it. ...' eVCip.rlfWlþ. ..,øc.l 

Dissolution includes various steps that generate plutonium nitrate 
solutions for feed to purification. Primary chemicals used in dissolution 
are nitric acid and calcium fluoride and/or hydrofluoric acid. Filtered 
solids are returned to the dissolution process until plutonium 
concentrations are below the DL, then sent to cement fixation for 
disposal. Debris items are disposed after removal of plutonium 
contamination above the DL. Plutonium-bearing solutions are sent on to 
purification. 

Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. Th 
enriched solutions are then sent to oxalate precipitation. nverts 
the plutonium to oxide fonn. The depleted liquids are sent to e 

evaporator or the RLWIF, and the calcined plutonium oxides are sent to 
the vault. 

C I, UJc''t~. 
,,( lba 

o ..y<./~ 

The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the volume of liquid 
waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 
Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 
are collected and immobilized in cement. Most of the wastes generated 
under these processes (pIS codes CF, lIP, and IA) are classified as 
cemented wastes and would not normally be part of the debris waste 
streams. 
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3.6.2 

~;;;~~r~"--':-:, 
Radionuclide Content Identification 

~ _. .,.. 'r .. .. -- 
The primary Po'material type inputs for TA-55 processes~are listed in 
Table 2. The designation matericil type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 
indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, arid Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241 , respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, based on radioassays of individual waste containers (see Section 14). The results of these calculations are tabulated in the last three columns of Table 2, assume that (a) none of these isotopes were initially present in the material, (b) the oldest Pu material in inventory dates back to 1 
January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time(TWCP-698). 

TA-55 processes are not expected to alter the Pu isotopic ratios of the feed material. The material type used in the process generating each 
waste item was documented on the WODF and DWLS (examples shown 
in Attachment 4). However, other radionuclides will be present in most of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 
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· Np-237, the decay product of Am-241 (half-life, 458 yr), is expected 
to be present mostly in minor amounts in most debris waste from 
processes at TA-55. 

· In general, uranium and its isotopes are expected to be prese' :':. :'. .'': "" 
I 

at trace levels, if at all, if the feed material did not purposely 
uranium. The primary uranium material type inputs for reacL 
development activities and for pit disassembly at T A-55 are listed in 

. 

Table 3. 

· U-235 ingrowth from the decay of Pu-239 (half-life, 24,120 years) 
would be negligible due to the long half-life ofPu-239. 

. U-234 would be present in MT 83 (and to a lesser extent in other Pu 
material types) as a decay product of Pu-238 (half-life, 87.74 years) 
(Table 2). 

EfW(e- Sï~ï.t) 
-rv>Lf-Sï'S) 

2'3 ) 
· Protactinium (pa)-}41 , the decay-chain daughter of U-235, is 

expected to be present in trace amounts in some TA-55 wastes due to 
its widespread presence ås of a contaminant in T A-55 operation" (n c{J- 

51''1. ì4Kp. 6- · Cs-137 is a product of the spontaneous fission of Pu-238, Pu-239 
J 

-~'ø 
and es eciall Pu-240, as well as a trace contaminant in purified SJ{,5). 
'plutonium from the production reacto In the latter case the 
'remaining Cs might be on the order o( .5 ng/g Pu. In the former 
instance the formation of Cs-137 due to spontaneous fission would 
lead to about 0.4 pglg Pu in plutonium that is ten years old. Because 
Cs-137 due to spontaneous fission is about a factor of a thousand less 
than that due to residual contamination from the original separation 
on the production fuel, the latter is the dominant source of Cs in T A- 55 waste. 

In general no correlation is expected to be seen among the different radio 
~~ments, Pu, Np, D, Pa or Am. The differences in valence states and oÞ)~ chemical affinities among these elements is expected to result in t...or.{ 

substantial fractionation during several TA-55 processes, including ion 
exchange, solvent extraction, hydroxide precipitation, dissolution. 

Secondary radionuclides will also be present in the waste due to 
processing of feed materials other than Pu (TWCP-698). Additional 

) radionuclides expected to be present in each process were reviewed by a 

~ é(' - 
5'" ) 

~t 
T A-55 and compiled in a memo according to PIS { (,vi ~~~e ~TW5::-88~, as summarized in Table~. This list includes Am- 

241, Am-243, cenum (Ce)-l44, curium (Cm)-244, Np-237, Pa-231, Pu- 
238, Th-23t T~-232, U-233, U-235, and U-238. 

In "-~~"eÍI,". L.I/tJ. 
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~f~ 

The possible presence of Cm-244 in TRU waste is of particular intf~~.:->{f"--: I 

"'. to radioassay operations because it can affect the choice of radioas~';~;>f~'" 
. 

I results. Cm-244 was introduced in T"., /'." _r.::.... ~' . 

operations in PIS. code DOP, which st In Material outputs "-"- 

from this process sometimes were sent to PIS codes IS or WE. Cm-244 
could also be part of debris waste under PIS code CA because both 

operations took place in the 300 area. Because only one room in this 
::Irell~ available for bagouts,ijil.TRU waste from~0 300 Mea g8tf} V()p~ .l C,4 
combined. In addition, because rags from DOP were sent to IS, Cm-244 
could be present in the ash produced by this operation, which is then 
processed through nitrate aqueous recovery operations. Some unknown 
fraction of the Cm-244 could ultimately end up in the evaporator 
bottoms, which are then immobilized in cement in PIS code CF. In any 
case, however, Cm-244 is not expected to be present in any waste 
generated before 1988. 

f- n,Ç 
1G5')Þ 

~ 

-- 
During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The results of these assay 
results are summarized in Section 14.2. 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from subject matter expert (5MB) input. Indi vidual process 
AK reports contain detailed assessments of these chemical inputs, and of 
the applicability of EP A HWNs. In this section, discussion of chemical 
inputs are divided into the following categories: 

· Acids and bases 
· Gases and cryogenic fluids 
· Metals 
· Inorganic chemicals 
· Organic chemicals 
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Table 4. Secondary Radionuclides in T A-55 TRU Waste 

Secondary 
PIS code generating waste Radionuclide 

AO, AP, CA, CD, CP, CLX, cn, DOP, EV, FA, RCD, lID, BP, IA, LR, 
MA, OR, PI, PRo PRR, PS, SS, SX, WE, XP; plus trace amounts expl. ..:-~ 

Ame:ricium-241 
in TRU waste generated by nearly all PIS codes, due to ingrowth frO! 
241 decay. Waste could be either depleted or enriched in Am depen 

upon whether the source of contamination is the process product or u.-..- 

process residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE 

Cerium-l44 DOP, WE 

CUlrium-244 DOP, IS (Mar-Apr 1987), WE 

ATL, BC, CA, CP, DOP, ED, EV, IS, JA, MA, Neptunium,PI, RB, RFX, 
Neptunium-237 WE; plus trace amounts expected in TRU waste generated by nearly all PIS 

codes, due to ingrowth from Am-241 decay 

Protactinium-231 BC (1989), JA (1989), WE 

Plutonium-238 TDC 

Plutonium-241 EV, IS, TDC 

Thorium-232 CF, DOP, PT, WE 

Thorium-232 
enriched with BC,JA, WE 
Thorium-230 

Uranium-233 DOP, WE 

CN. FF. GI, MW, OB, PD, PI, RS, SRL. UA; and PIS codes in nitrate 
operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC. CD, 

Uranium-235 or CF, CR, COD. COL. CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, 
enriched uranium 

GMS, HC, HCD, HD, HGMS, BP, HRA, IA, IS, LC, LG1, LG2, LR, MAG, 
MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OR, OY, PA, PAF, 
PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, 
TDC. UPS, US, US2, VC. VPI, VP2, VP3, VUL, ZD) 

BC, CN, FF, GI, lA, LC, MW, OB. PD, RC, RS, SRL, UA, UPS. US, WE,; 
and PIS codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, 
BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, 

U-238 or depleted EID, EV. FA, FC, FX, GMS, HC, RCD, HD, HGMS, BP, BRA, IA, IS, 
uranium LC, LG1, LG2, LR, MAG, MAS. ME, MELL, MF, ML, MPD, NC, NL, 

NR, OD, OH, OY, PA, PAP, PRo PS, PT, PTS, RB, RBJ, RC, RCM, RFX, 
RO, RR, SC, SP, SSD, SX, TDC, UPS, US, US2, VC. VP1, VP2, VP3, 
VUL, ZD) 

Sources: TWCP-882, TWCP-AK-2.1-003, TWCP-AK-2.1-005, Twc.f.- 5/~'.)- ~ c..f-- 
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Acids and bases. Acids used in the TA-55 processes covered 
in this report are ascorbic acid, formic acid, hydrochloric 
acid, hydrofluoric acid, nitric acid, oxalic acid, percl'~~'~:<;.'~:l 

acid, stearic acid, sulfuric acid, and superacids (e.g., 
:i 

.'. <.;:,~~;;" 
Bases used in these processes are calcium hydroxide'~', ," : " 

magnesium hydroxide, potassium hydroxide, and SOOlunl 
hydroxide. No EPA HWNs are applicable to the use of these 
chemicals in the TA-55 processes for the following reasons: 

C\nJ. 1>ób3 (l'~ltí",)") alo 
. D002 (colTosivity~ not apply to the solid debris 

waste because there are no free liquids in this waste. 
~rJ 'J)Oo'3 (re" c:HlI:~) olo 

. DOOI (ignitability~dges not apply to wastes in waste 
streams TA-55-19 orTA-55-19A despite the use of spent 
non-halogenated solvents (HWN FOD3) and the possible 

production of perchlorate salts in perchloric acid 
_ 

solutions for the following reasons: (Twcf. :> J::> ÎJ.. 

,^lwcf- 158), 
- Perchloric acid solutions are sent to cement fixation. 1 
- Any perchlorate salts'that might be present on rags 

are removed when the rags are rinsed before being 

discarded. 

- Solutions containing spent non-halogenated solvents 

are sent to the RL WTF if they are below the DL for 
Pu. 

- Solutions containing spent solvents and above the DL 
for Pu are further treated by aqueous recovery 
processes as part of routine chloride and nitrate 
operations. Aqueous recovery involves dissolving any 
solid Pu in hydrochloric or nitric acid, followed by 
ion exchange to extract the Pu. The processed 
solutions are below the DL for Pu and are either sent 
to the RL WfF or to the evaporator for volume 
reduction. Evaporator bottoms are fixed in cement, a 

waste form for which ignitability is not a concern. 

- Rags, if contaminated with spent solvents and above 
the DL for Pu, are thermally decomposed, which 
destroys any organic component. 

Although contaminated rags that are below the DL for 
Pu are discarded as combustible debris, headspace gas 
analyses support the expectation that the solvents are 
not present in the packaged waste at levels of 
concern . 



Table 6. Use of RCRA.Regulated Organic Chemicals in TA-55 Processes 

I 

Organic Chemical and PIS 

I 
Codes iD Which It Was Used Comments on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, · F003 applies to PIS code ME because it may have been used in the glo "'. ': 
:. 

,:,:.';, .~.~ 

and MOX) cleaning. . 

"',,' 
. 

. 

l . FOO3 does not apply to PIS code FF or MOX because it was only used 

_I.) 
glovebox. 

Benzene (PIS codes AC, AC 1. · DOI8 (benzene) applies to PIS codes AC, AC1, AC2, and SA 
AC2, and SA) 

· FOOS applies to PIS codes AC, AC1, AC2, and SA, in which benzene was used as 
a solvent 

Carbon tetrachloride (PIS codes · DOI9 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and PX. This 
AD, CV, PTP, and PX) chemical was used in PTP between 1/87 and 6189. 

· FOO2 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 
a solvent or for degreasing. 

Chlorofonn (PIS codes AC, · 0022 (chloroform) applies to PIS codes AC, AC1, AC2, APD, FF and XO. 
AC1, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, if not all, of the residual chloroform 
before the microspheres were taken into the glovebox for sintering. 

Diethyl ether (PIS code SA) · F003 applies to PIS code SA because of solvent use. 

Freon and Freon TF (pIS codes · FOO2 applies to PIS codes DA, MA and XO. 
CA, DA, MA, MW. PD. PF, 

· FOO2 does not apply to PIS codes CA, MW, PD, SCB, SRL, VA, VD and WE. SCB, SRL, VA, VD, WE and 

XO) Although Freon TF is used as a solvent to clean metal parts. the parts are routinely 
air-dried to avoid the need for cellulosic wipes. 

· FOO2 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw. 

Methanol (PIS codes AD and .. FOO3 applies to PIS code AD because it may have been used for cleaning inside 
SO) the glovebox. 

· F003 does not apply to PIS code SO because it was used in a cold trap outside the 
glovebox. 

Methylene chloride (PIS code · FOO2 applies to PIS code AC1 because this chemical was used as a solvent (MA) 
AC1) and a paint stripper (XO). 

Methyl ethyl ketone (PIS codes · D035 (methyl ethyl ketone) applies to PIS codes MA and XO. 
MA and XO) 

· FOO5 applies to PIS code~MA and XO, in which methyl ethyl ketone was used as a 

solvent (MAhHd. F:liRt'~t..;pp":;JxO). 

Pyridine (PIS codes AC and · D038 (pyridine) applies to PIS codes AC, AC2 and SA 
SA) 

· FOOS applies to PIS codes AC, AC2 and SA, in which pyridine was used as 
solvent. 

Tap Magic (contains 1,1,1 · FOO2 does not apply to PIS code MA because Tap Magic is used as a metal cutting 
trichloroethane) (PIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

lWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: 
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It is possible that waste generated under PIS codes AC, AC2, and SA may require 
the assignment of EP A HWN U213 (tetrahydrofuran). This possibility is being 
investigated. 

Because waste items from' any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream TA-55-19 (including lot TA- 
55-l9A) is conservatively assigned the F-listings of FOOl, FOO2, FOO3, and FOO5. 
TA-55-l9A is segregated for waste with the P-listing ofP120. Waste containers 
assigned to waste stream TA-55-20 only contain items with known PIS codes that 
do not carry any EPA HWNs. 

The reliability of this AK information can be assessed in part based on a review of 
headspace gas analyses for containers assigned to waste stream T A-55-l9 (Section 
14.4). 

8.2 Toxicity Listings 
\'., 

Both TA-55-19 and TA-55-l9A are conservatively assigned the D-listing:s UJ. J -"_ 0004, D005, 0006, 0007, 0008, 0009, DOlO, 0011, DOI8, DOI9, 0021, D022, 
D035, D038, D039, and 0040. 

TA-55-20 has no D listings. 

No O-listings are applicable to combustible debris waste generated by the 
following PIS codes: AC3 (inactive), ACe (Assembly Operation), AO 
(Americium Processing Calcination), , 

B 
, AC, BC, BL, BM, BT, CA, CC, 

CH,CN,CO,COD,CR,CRD,CT F,itØBD , OT,ELW, EM, EVAC, FA, 
FC, FSPF, GI, GMS, HC, HG, HR , ITF4, lA, LC, LlBS, MAG, 
MAS, MBC,:MF, MO, MOX, MP, MW, NCD, NEPTUNIUM, NR, OB, OM, 
OR, OY, PA, PAP, PD, PF, PH, PI, PIG, PPO, PR, PS, RAP, RAP2, RE, RBJ, 
RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, UPS, US, 
US2, YD, VP2, VS, WE,WLT, and ZO. 

Based on information in the TA-55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EPA HWNs due 
to the potential presence of O-listed constituents. In many cases, the applicability 
of the HWN is limited to waste generated during a specific period of time, as 
discussed in the appropriate process AK report. If a D-listed constituent is known 
to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confirm that its concentration is below the regulatory level. 

AC D007, 0009, DOll, 0018, 0022, D038 

ACl 0007,0009, DOll, 0018, 0022 
AC2 0007, D009, DOll, 0018,0022,0038 
ACD 0005, D006, D007, D008, 0011 

I 

l. 
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AK information has been compared with vi a1 examination data for about 22 containers 
so far in waste streams TA-55-19 and TA- 5.20, in accordance with Reconciliation of 
Visual Examination and Radiography l ormation (TWCP-QP-1.1-028). In two cases, 
the number of layers of packagin& obs ed during visual examination was greater than 
the number of layers reported by th aste generator, and an incorrect TRUCON''''''-:-:-:'!:~''"".:"~,,:;,, 
was assigned by the waste gene or ction 14.2). It is possible that the extra pI ~',' .' , 

. 

..:' 
:~ -(- ,~ 

la.yers were breached (i.e., these w confining layers) but that the VE inspectio' . 

'. 
catch this detail. However, the conservative conclusion is that these discrepancies 
indicate that TRUeON code assignments by the waste generator must be viewed with 
caution. Consequently, the most conservative TRUCON code will be assigned to each 
waste container in waste streams TA-55-19 and TA-55-20, in accordance with the 
following guidance: 
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a) The default TRue ON codes from Table 7 will be assigned if the waste generator 
has not assigned a TRUeON code. 

b) The TRue ON code assigned by the waste generator will be used only if it has been 
positively confirmed by RTR or VB data. 

c) If no VB data are available, and if the R TR data are indeterminate, then the default 
TRUCON code will be assigned to the container. 

This guidance only applies to retrievably stored waste. It is assumed that newly generated 
waste packaged under procedures approved by lWCP and CBFO will be assigned correct 
TRue ON codes. 

14.0 CONFIRMA TION OF AK INFORMATION FOR WASTE STREAM 

f 

Characterization data acquired by W AP-compliant activities provide a means to judge the 
reliability of AK information. Radiography, radioassay, and headspace gas analysis are 
con~ucted on all retrievably stored containers of debris waste, and VB is being conducted 
on at least 50 containers from waste streams TA-55-19 and TA-55-20. Relevant aspects 
of the data produced by these activities are summarized in the sections below, focusing on 
the extent to which the data confirm AK information and identifying aspects for which 
additional AK documentation or research may be warranted. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assignments, layers of packaging, absence of prohibited items, and the relati ve 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 
waste streams TA-55-19 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 
streams (Sampling Plan, Revision 3), have undergone RTR, with the data 
contained in WIPP-compliant batch data reports. The following observations are 
made from an examination of these data, as summarized in Table 8 and 9: 
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Table 9. RTR packaging data for waste streams TA-55-19 and T A-55-20 

Maximum number of layers Metal Plastic No. of % of Total Examined 

Layers 
. 

Layers Drums 

Less than or equal to 1 0 1 2 out of231 1 % of drums 

Less than or equal to 2 0 2 21 out of231 9% of drums 

Less than or equal to 3 0 3 95 out of231 41 % of drums 

Less than or equal to 4 1 3 2 out of231 1 % of drums 

Less than or equal to 5 None observed 0 out of231 0% of drums 

Less than or equal to 6 None observed 0 out of231 0% of drums 
- 

Number of :layers Metal ~ Drums 

Indeterminant 0 Indeter 109 lndetenninant due to number of plastic 
1 Indeter 2 horsetails: 

Subtotal 111 out of 231 48% of drums 

Data sources: RTR batch data reports TWCP-4019. 4020. 4021. 4080. 4219, 4399, 4400, 4457, 4458. 4459, 4464, 
4471,4542. 4543, ~544, 4545. 4566, 45~, 4572, 4573, 4~74, 4577, 4721, 4797, 483 . RW batch data reporfstill 
in Project-level reVIew: LAOI-RTR-006, .Ml1-R'fR..oQ$P....Ql DTD 000, ~ 

51J<] SI;;z, 5147 
) 

,. 
I; .Y, .,' , 

;i-' 

1-- 

t.t Jt.2~-6J 
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. confirmation of WMC S5300 for 98.9 percent of the drums examined 

. identification ofWMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

. identification of potentially sealed containers> 4 liters in 13 percent of the 
drums, for which PWRs were submitted 

. confirmation of the absence of any other prohibited item or condition 
requiring a PWR ~--_.- -. 

· confirmation of 4 or fewer packaging layers for 52 percent of the dru. 
Plastic packaging layers for the remaining 48 percent were indeterminåie-dué. 
to the large amount of horsetails present in the drums 

· confirmation of the waste stream description: 

· 97 percent of the drums contain more than 75 wt percent combustible waste; 

· 86 percent of the drums contain less than 5 wt percent metal waste, and 94 
percent contain less than 10 wt percent metal waste. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-2.1-064). 

AK information resolved an apparent WMC discrepancy for several drums in 
waste stream T A-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of S5110 (for metal debris) (NCR- 
00-013, NCR-OO-025, NCR-OO-026, NCR-OO-027, NCR-OO-028). After reviewing 
with the generator how these drums were packaged, the generator determined that 
these drums were packaged with very dense in-house fabricated plastic material 
(Kynar, also known as PVDF) used to line gloveboxes and build equipment in 
chlo~de operations starting in about 19~ Hence, the WMC S5300 was correct. 

~'l'\ I 'J 

14.2 Visual Examination Data 
, 

VB data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 
relative volumes and weights of waste matrix parameters. AK packaging and 
WMC information have been evaluated by VB for about 22 containers so far in 
waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-l.1-028). These 
22 drums were packaged between 11185 and 8/97 (Sampling Plan). PIS codes are 
available for the waste items packaged in these drums, as documented in 

. 

radioassay batch data reports (TWCP-4024, TWCP-4025, TWCP-4052, TWCP- Its ~ f"1:j.J,J "f rM.J í n~rño.;;i{lIn) 
_ 

-th~ R7R o~\nV .s'o~h)..t~ c;åJ(lJ I<)Mr ~ ~ of the ~ fest- 

1~(""'"S ~ àl tk. .r~,..t 0( ..e.......~ J&t..+ hJ4~ 
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Table 8. VE data for waste streams TAa55a19 and TA-55-20 

Number of containers I 
Characterization data AK (see Note 1) RTR VE Comments I 
Waste Matrix Code 

55000 - - - Positive confinnation of AK WMC by 
S5300 22 22 8 RTR and VE for all 22 drums 
55310 - - 14 

Maximum # of layers and Default Assigned See Number C!f confining layers 

associated TRUCON from Table in SP Note . AK and VB match for 3 drums 
codes 6 2 - . AK more conservative than VB 

0 LA116G - - 2 for 14 drums 
1 LA 11 6C, E, F - 6 2 . AK from waste generator was less 
2 LAl16B, D - - 9 

conservative than VB for 5 drums 
3 None - - 8 
4 LA116A 4 4 1 

5 LA 116H - - 
- 

6 LAl161 8 - 

SP-Sampling Plan (Rev 3) 

Notes: 
1. AK information for WMC and TRUCON code assignments is from the Sampling Plan, Rev 3. If no 

'. TRUCON code was assIgned, then the default code was detenmned from Table 6, usmg AK ,- -2I:'~;:: 
information on packaging dates and PIS codes as documented in the Sampling Plan. 

. 

. 

." 
,,'. 

..;, 

2. RTR data ~ndicated no metal packaging layers for any of ~ese dru~. which was .consiste~t with :. .:,', 
::.'~ ': :1i ,:' 

information and confrrmed by VB. The number of plastiC packagmg layers was mdetennmate by ,. ~."., '" 

RTR except for one drum with three layers, which was consistent with the default TRUCON code 
and confirmed by VB (TWCP-4393). 

Data sources: VE batch data reports TWCP-3947, 3948,3949,3950,3951,4022,4326,4327,4392, 
4393, 4394, 442(7' VB batch data reports still in Project-level review: LAOO-3.4.1-D05, (.AOO 3.4.1 066) 
~JH VI: 00] l\Ol-VB-D02,\!::AOl-;\q: Q~el-VI: Oe5] 

~ ~l~ 4<800) soB ) Sit "2.) 5"/20 4_2'f~ÞI 

J~ 
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Data sources: Radioassay batch data reports TWCP-4009, 4023,4024,4025,4052,4078,4158,4159,4212,4225 

4226,4303; and Sampling Plan (Rev 3). Pis c.d&s f~ Twc..P - :n:>SG.a:nJ Tw<t'-S J '3: 
*The rationale for this MDL cut off (21.5% uncertainty) is given in TWCP-2I30. 

\ 
1::' 

. 
~:.\: .~ 

. "._ i- 

.. 
. 

. 
. 

". ",. ",.!... ~'~'. . 

""'.',' 

~ ;. I 
. 



TWCP_AK-2.1-008,R.2 (LA-UR-Ol-) 

Effecti ve Date: 
Page 63 of 66 

Table 12. Headspace Gas Data for Target Analytes in Waste Stream TA~55-19 

No. of No. of VOC concentrations. in ppmv EPA HWN 
No. of samples samples 

MDL, PRQL, Samples above above W~ 
o~ 

ANALYTE ppmv DDmv analyzed MDL PRQL Mean UCL.o* Maximum Assi2DedAK 

Benzene 
1.96 10 55 4 0 1.2 1.8 5 Foo5,0018 

!Bromoform 2.27 10 55 0 0 Ll 1.1 - - 

Carbon Tetrachloride 2.00 10 55 I 0 1.0 1.0 3 0019 

Chlorobenzene 1.93 10 55 1 0 1.0 1.0 2 Foo2, D021 

Chloroform 1.85 10 55 4 0 1.0 1.4 3 D022 

1,1- Dichloroethane 1.78 10 55 2 0 1.0 1.9 4 - 

1,2- Dichloroethane 2.40 10 55 0 0 1.2 1.2 - 

1,l-Dichloroethene 2.74 10 55 0 0 1.4 1.4 - 

Icis-l ,2- Dichloroethylene 2.06 10 55 0 0 .1.0 1.0 - 

Ethyl Benzene 

' 

-'- - 

1.72 10 55 0 0 0.9 0.9 - F003 

Ethyl Ether 1.30 10 55 0 0 0.65 0.65 - FOO3 

Methylene Chloride 1.97 10 55 11 8 8.7 18.1 100 F002 

1,1,2,2- Tetrachloroethane 1.62 10 55 0 0 0.8 0.8 - - 

rretrachloroethene 1.44 10 55 0 0 0.7 0.7 - FOO2. D039 

T'oluene 1.67 10 55 33 11 6.5 8.5 51 F005 

1,I,2-Trichloro 1,2,2- 1.79 10 55 1 1 1.7 1.7 44 F002 
lrifluoroethane (Freon-1 13) 

1,1,1- Trichloroethane 1.82 10 55 1 0 1.0 1.0 4 - 

rrrichioroethene 1.31 10 55 0 0 0.7 0.7 6.0 F002, 0040 

1m-Xylene and p-xylene 3.62 10 55 0 0 1.8 1.8 - F003 

D-Xylene 1.90 10 55 0 0 0.95 0.95 - F003 

Acetone 16)2 100 55 31 13 69.7 91.2 410 F003 

Butanol 8.78 100 55 1 0 4.8 4.8 29 - 

Methanol 11.42 100 55 10 0 14.6 24.3 84 F003 

Methyl ethyl ketone 18.42 100 55 4 0 10.1 12.6 23 F005, D035 

Methyl isobutyl ketone 16.05 100 55 0 0 8.0 8.0 - - 

Source: TWCP-4722; VOC target analyte list for debris waste from WIPP W AP, Table B3-2. 

ppmv, part per million by volume; MDL, Method Detection Limit~CL90, 90% Upper Concentra:ion Limit 
. ílt.;t~ 

_ Not applicable PRQt.) fh,r...,.., Rt'lA.rtJ QlI,4~-IrÆI1lL 

... For samples with concentrations below the MDL, UCLw concentrations are calculated by assuming 

concentrations were half of the MDL values as determined in the MDL study dated 6/19/00 (TWCP-3248). 

s 
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Table 13. Headspace Gas Data For Flammable VOCs, Hydrogen and 
Methane in Waste Stream T A-55-19 

Lower No. of Maximum Evidence for presence of 
Explosive No. of samples measured gas in waste 

Limit Samples above concentration 
ANAL YTE (LEL) analyzed MDL (ppmv) Gas data AK 

Acetone 2.5% 55 31 410 X X 

Benzene 1.2% 55 4 5 X X 

iButanol 1.4% 55 1 29 X X 

þhlorobenzene 1.3% 55 1 2 X X 

þyclohexane 1.3% 55 0 - - - 

1,1- Dichloroethane 5.4% 55 2 4 X - 

1,2-Dichloroethane 6.2% 55 0 - - - 

1,l-Dichloroethene 6.5% 55 0 - - X 

Icïs-l,2-Dichloroethylene 5.6% 55 0 - - - 

!Ethyl Benzene 0.8% 55 0 - - X 

!Ethyl Ether 1.9% 55 0 - - X 

lMethanol 6.0% 55 10 84 X X 

Methyl ethyl ketone 
1.4% at 55 4 23 X 
200 OF X 

Methyl isobutyl ketone 
1.2% at 55 0 
200 OF 

- - - 

Toluene 1.1% 55 33 51 X X 

1,3,5- Trimethylbenzene !Not knoW! 55 0 - - - 

1.2,4- Trimethylbenzene 0.9% 55 0 - - - 

1m-Xylene and p-xylene 1.1% 55 0 - - X 

Io-Xylene 0.9% 55 0 - - X 

rrotal potentially flammable 
- 55 - 473 X X 

lvoCs in a single container* ..... ~ 

.. -.- 
" 

lHydrogen'" 4% 55 32 0.38% X X - 

.. ,- 

.- 
lMethane* 

' "'1 5.3% 55 0 - - X - -- 

""..':1: 

Source: TWCP-4722 

I 

I 
I 

".. '-....., 
I. 

. 

.. . 

~ .. ~. ..-:-.. ."'ow:. 

-~~{èiÊ~é~ 
ppmv, pan per million by volume; MDL, Method Detection Limit ( \ 

2COc) 
LEL. Lower explosive (~~ aiT} % by volume (at room temperature); data from NIOSH P<<ket GYMfe 

te Clwmisal JIM:~ ( 

Not applicable or not detected 

'" WAC requirements state that a waste container cannot be shipped if its headspace gas concentration exceeds 500 
ppm for total flammable VOCs, 5% for hydrogen, or 500 ppm for methane concentration. 

*'" The average flammable VOC concentration is 128 :1:101 ppm (TWCP-4722). Gases that were below detection are 
taken into account in this calculation by assuming they are present at concentrations that are equal to half of the 
MDL values. 

Ad! -+0 Sec-h"ot 15) r:f:;nas: N~Íl~J. 1hsf.'~ fr C)ccf(\,t;onJ. S+; 
~ \i~lt~ CNiOSH). (~).NIOrcc~-t Guth. ~ CAt-rnhJ I+A'2.~rJJ) 

O\n IT '11 .'t. 
J'\ 

. 

P",b Ir'ç,J-h1.-n =#- :J.f'I{)Â._' ß;e... Nltþ'v",j Te~"Ic.d Ihfu("l'>l~ ~vrGc. (tvTJ ~); 
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· Preparation of ultra-pure plutonium metals, alloys, and compounds 

· Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

· Determination of the high-temperature thermodynamic propelties of plutonium 
· Reclamation of plutonium from scrap and residues produced by numerous feed sources 

· Disassembly of components for inspection and analysis 

· Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrocheIIÙcal salts; reactor fuel pellets; crucible pieces; ash;{!nal)tieal 
J.ø.börA't01J söltltÜ~nn residues from other DOE facilities; anode heels; and analytical laboratory 
solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 
percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, 
zippers, discarded tools). 

RCRA Characterization 

TA-55-19 is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

· FOO 1, F002, F003 and F005 

· D004, D005, 0006, DOO?, D008, DOO9, 0010, DOll, DOI8, D019, D02l, 0022, D035, D038, 
D039, D040 
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· Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream until the potential applicability of HWN U213 has been resolved. 

· Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are segregated as a subset of T A-55-19 due to the potential presence of vanadium pentoxide (EP A 

HWN P 120). (See separate AK summary for waste stream lot TA-55-19A). 
1 

Radionuclide Content anti tiJ Jec:", .j>rÞJuctJ / a.s- 

Ce"~, U-23'l.{) / 'Jf/- 
These waste streams predominantly contain a v ety of plutonium material types with/different 
well-defined isotopic compositions. Americiu -241, neptunium-237 and uranìUm-~4 may be 
present at detectable concentrations as deca~ roducts of their pI mm precursor orne of the 
processes separate plutonium from americi m and uranium e waste will usually e enriched 
in americium-241 and uranium-234 relati e to plutoniu ,but may also be depleted in some 1 cases. Some waste may contain uranium om one of s veraI uranium material types, as well as 
CQntamÏ-naflts frQffi l:lf8niUHi 23S. 

. 

rotactinium-2 andr.fiiiiGJr"j)roæct 
~6jHI1l-IJ'f. Other waste may contain various radionuch es use as feed materials for producing ;fe~tþ'(" lbJ-ef'f.lJ raài8alSl>.~' g9W~e3, including americium-241, americium-243 erium-1 curium-244, ") 
protactinium-231, neptunium-237, thorium-232, thorium-232 ennc e In thorium-230, uranium- 
233, and depleted uranium. 
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Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003 ) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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Plutonium manufacturing, recovery, and research operations at the T A-55 Plutonium Facility, as 

well as associated maintenance operations, generate TRU wastes. These operations include: 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 

· Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

· Determination of the high-temperature thermodynamic properties of plutonium 

· Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 
metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 
beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash;~.J.Jl~~.J 
litÐ6rltterj s6ltltio~esidues from other DOE facilities; anode heels; and analytical laboratory 
solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes mbber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plasti~ vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, 
zippers, discarded tools). 

RCRA Characterization 

TA-55-19A is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 
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. FOOl, 1'002, F003 and F005 

· 0004, DOOS, D006, D007, D008, 0009, DOlO, DOll, DOI8, D019, D021, D022, D035, D038, 
D039, D040 

. P120 

· Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 
stream lot until the potential applicability of HWN U213 has been resolved. 

Radionuclide Content Re..P I~ IN Hh re.v;.sJ to(t (sc"w<. M. .....u.,l I 
~ fç;.r- X v,','í 

se waste streams predominantly contam a variety of plutonium material types with different 
well-de m ic compositions. Americium-24l, neptunium-237 

. 

m-234 may be 
present at detectable co rations as decay products 0 

. 

p utonium precursors. Some of the 
processes separate plutonium fro ericiu uranium. The waste will usually be enriched 
in americium-241 and uranium-234 r ve onium, but may also be depleted in some 
cases. Some waste may cant' 

. 

ranium from one of se ranium material types, as well as 
contaminants from ur' 

. 

m-235: its decay daughter, protactinium- nd fission production 

cesium-137.0 waste may contain various radionuclides used as feed ma' or producing 
radioass' sources, including americium-241, americium-243, cerium-144, curium-2 , 

pr ctinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, uranium- 
233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Report for Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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. Preparation of specific alloys, including casting and machining these matelials into specific 
shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; other actinide metals or 

metal alloys and oxides; plutonium scrap; disassembled weapons components (pits); plutonium- 

beryllium sources; pyrochemical salts; reactor fuel pellets; crucible pieces; ash; ~alytietrl 
J.aber8.t0ry-Boh4ti8H~esidues from other DOE facilities; anode heels; and analytical laboratory 

solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includes, but may not be límited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, 

zippers, discarded tools). 

RCRA Characterization 

No HWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content ~ ~ ....,.th ("'t\ltkJ ~+ - SAn-L (Ão ~~ 
~... 

jJ~.x í{r 
T waste streams'predominantly contain a variety of plutonium material types with different 

well-de III ic compositions. Americium-241, neptuniu ') nium-234 may be 

present at detectable concen T' 
. 

0 their plutonium precursors. Some of the 

processes separate plutonium encium an u waste will usually be enriched 
in americium-24 ranium-234 relative to plutonium, but may also me 
cases e waste may contain uranium from one of several uranium material types, as well as 
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contamina daughter lum-231 and fission product cesium- 
137. Other waste may contain various liC 1 ma ena s or ng 
radioassay sources, inclu 

. 

ericium-241, americium-243, cerium-I44, curium-244, 
prot , neptunium-237, thorium-232, thorium-232 enriched in thorium-230, uranium- 
233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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The Transuranic Waste Characterization/Certification Project (TWCP) Records 

Management/Document Control (RlvIDC) Center contains copies of the documents that 

are referenced in this summary report. Unclassified Controlled Nuclear Information 

(UCN!) will be reported in records, rather than included in this report. Such records are 
identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This AK summary report is based on detailed information compiled in a set of closely 

related reports about TRU waste generating activities at TA-55. For convenience in 

organizing AK for plutonium processing at this facility, the processes were categorized 

into six arbitrary operational areas. The multiple processes in each area are then described 

in detail in the following six process AK reports: I 

I 

I 

I 

I 

I 

. Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.1-002) 

. Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003) 

. Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

. Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005) 

. Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 
55 (TWCP-AK-2.1-006) 

. Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007) 

/15 
The process AK reports contain information on over ,2æindividual processes that have 
each been assigned a unique identifier called a processlstatus (PIS) code. For example, the 

nitrate operations report (Process Acceptable Knowledge Summary Report for Nitrate 
Operations at TA-55 [TWCP-AK-2.1-005,R.2]) covers waste generation processes and 

characteristics for over 80 different processes, each with its own PIS code. The search and 
compilation of AK information was based on PIS code, because that is the greatest level 
of process detail recorded in waste generator records. However, as described in section 

3.2, TA-55 TRU waste items have always been segregated and packaged into waste 

containers based on the physical form and material type content of the waste, without 
regard to process of Oligin (i.e., PIS code). In order to mitigate confusion resulting from 
these two different ways of categorizing T A-55 waste (by process of generation and PIS 

code or by material content and waste stream number), separate AK reports have been 
prepared for each categorization method (i.e., process AK reports for process areas. and 
AK summary reports for waste streams). The AK information search was performed 
based on the processes used at T A-55 and tracked by the PIS codes, and it is summarized 
in the process AK reports. 
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This AK summary report summarizes AK information specific to the combustible debris 
waste streams TA-55-19 (including waste stream lot TA-55-19A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

T A-55 has extensive capabilities for the extraction and recovery of plutonium 
from residues and scraps generated from operations at various LANL facilities 
and other DOE sites in the defense complex. The recovered plutonium is 
converted into pure plutonium feedstock. These manufacturing and recovery 
operations, associated maintenance operations, and TA-55 plutonium research are 
the sources of TRU-contaminated scrap, residues, and debris generated at TA-55. 
The scrap and residues are processed to recover as much plutonium as practicable 
before disposal. Wastes are generated from plutonium recovery and purification 
for defense and non-defense programs; these wastes are generated and produced 
in the same rooms and gloveboxes and were not segregated based on funding 
source until August 27, 1998. 

The combustible waste streams TA-55-19 and TA-55-20 were generated at the 
TA-55 Plutonium Facility (Building PF-4) as debris waste from process 
operations and glovebox maintenance involved in plutonium recovery. For this 
reason, the waste streams are defense related. However, waste also was produced 
from "special process" and research-related activities. These wastes were not 
segregated until 1998, but rather were commingled in the final waste containers to 
such an extent that segregation is not possible on the basis of waste generating 
process or glovebox location (TWCP-887). The waste was also co-mingled with 
room trash related to these same operations (both defense and non-defense), 
which was initially boxed as low-level waste but was returned for discard in 
drums as TRU waste when on-site &cli8ass~results showed it exceeded the low- 

Q4sea:rå liæiti5 (Du) (TWCP-816). \.. ~ s SC4 VJøU'tt: s. v ucz.. i.:J 

A 
- 

SIte map an a detailed map of the buildings at T A-55, including 
Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation of T A-55 waste streams was established by the evol ving 
set of LANL and T A-55 waste management plans and site-specific procedures, 
which date back to the stalt of operations at the Plutonium Facility in 1978 
(TWCP-352. TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details of these 
planning and implementation documents are summarized in this section, in order 
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In addition, each major waste fOlm includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 
necessary in order to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation for TA-55 

From the beginning of operations at T A-55, the physical description of 
each waste item generated was documented on a Waste Origination and 
Disposition Form (WODF) by the waste generator according to 
controlled procedures. The PIS code for waste items was sometimes also 
documented on this form. Starting in 1987, the TA-55 Plutonium 
Facility began its current system of tracking waste items both by the 
process from which they originated as well as by their material content. 
Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the proce~hat produced the 
waste item although recording of PIS codes was in consistent until about 
1990). In the packaging process, a standard form~Discardable Waste 
Log Sheet (DWLS), was used to list each ID code and record its matrix 
material. This form was signed by the waste packager and approved by 
quality assurance personnel. Both the WODF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 
For waste stream T A-55-19, example copies of these container records 
(for combustible debris) are included in Attachment 4. Note that this 
waste container (LA00000056636) contains waste items generated by 
three different PIS codes (CXL, ED, and SC), each with its own 
completed WODF. 

ar.e 
won/. 

Waste items are packaged into waste containers based on the matelial 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, TA-55 wastes 
have been a~signed to waste streams based on the waste segregation 
schemes used by TA-55: 

· First by radioisotope content (Pu-238 or Pu-239 material type) 

· Then by material matrix (combustible, noncombustible, metal, glass, 
etc. waste types) 

· Then by hazardous waste status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delineation was performed using waste generator 
information (such as the WODF and DWLS) that has been compiled in 
an electronic data base that is part of the Sampling Plan. Because waste 
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Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chemical nature of the material to 
be purified. Ion exchange columns are used to collect plutonium and 
separate out impurities. Enriched solutions may be further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 
plutonium oxide. 

.ç, J trJ.e.. 
In the hydroxide precipitation step, plutonium i9\solutions from 
purification steps is precipitated w~th potassium, magnesium, or sodium 
hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes and derive from one or more of the following: (a) feed 
materials that consist of or contain these metals; (b) leaching of 
chromium from stainless-steel equipment components; or (c) from the 
use of silver salt (until 1994) as an indicator of chloride content. The 
resulting Pu-enriched hydroxide cakes become feed material for nitrate 
operations, and liquid meeting the T A-50 WAC is sent to the RL WTF 
using the caustic waste line. Some hydroxide cakes are returned to the 
dissolution step for re-processing. 

3.5.4 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 
CP, CR, COD, COL, CPOD, CR, OF, OP, OS, ED, ETD, EV, FA, FC, 
FX, GMS, HC, HCn, HD, HGMS, HP, HRA, lA, IS, LC, LG1, LG2, 
LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OH, 
OY, PA, PAP, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC, SP, SSD, SX, IDC, UPS, US, US2, VC, VP1, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 
Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

. pretreatment 

. dissolution 
· purification 
· evaporation 
· cement fixation 
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Pretreatment primarily includes physica processes used to separate scrap 
and residues for the next step, dissoluti n. It may include calcination, 
caustic leaching, chemical separation ( droxide or oxalate 
precipitation), crushing and pulverizin distillation, filtering of liquids (p~/ !)IA~IM) 
or oils, incineration, magnetic separatio , passivation, scraping, or 7 
sorting. After pretreatment, solids are s nt to dissolution if plutoniu 
concentrations are above the DL and to ement fixation' entrations I 
are below the DL. Liquids are sent to purification if plutonium 
concentrations are above the DL and to the T A-50 Radioactive Liquid 
Waste Treatment Facility (RLWTF) if they meet the TA-50 RLWTP 
WAC or t~t fixation; otherwise, they are further treated until they 
meet that WAC. '" dfJ 

J 
'<.1/" P . (l In\ 'I øa 

Dissolution includes various steps that generate plutonium nitrate 
solutions for feed to purification. Primary chemicals used in dissolution 
are nitric acid and calcium fluoride andlor hydrofluoric acid. Filtered 
solids are returned to the dissolution process until plutonium 
concentrations are below the DL, then sent to cement fixation for 
disposal. Debris items are disposed after removal of plutonium 
contamination above the DL. Plutonium-bearing solutions are sent on to 
purification. 

Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. Th 
enriched solutions are then sent to oxalate precipitation, nverts 
the plutonium to oxide form. The depleted liquids are sent to t e 

evaporator or the RLWTF, and the calcined plutonium oxides are sent to 
the vault. 

C J. OJCI'l~' 
~ I>>J 

o~ I. 

"''\. 
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The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the yolwne of liquid 
waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 
Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 
are collected and immobilized in cement. Most of the wastes generated 
under these processes (PIS codes CF, lIP, and IA) are classified as 
cemented wastes and would not normally be part of the debris waste 
streams. 
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3.6.2 Radionuclide Content Identification 

The primary Pu material type inputs for TA-55 processes.ø{'are listed in 
Table 2. The designation material type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 

indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers (see Section 14). 
The results of these calculations are tabulated in the last three columns 
of Table 2, assume that (a) none of these isotopes were initially present 
in the material, (b) the oldest Pu material in inventory dates back to 1 

January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time(TWCP-698). 

T A-55 processes are not expect'ed to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WODF and DWLS (examples shown 
in Attachment 4). However, other radionuclides will be present in most 
of.the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 
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. Np-237, the decay product of Am-241 (half-life, 458 yr), is expected 

to be present mostly in minor amounts in most debris waste from 
processes at TA-55. 

. In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 

uranium. The primary uranium material type inputs for reactor fuel 

development activities and for pit disassembly at T A-55 are listed in 

Table 3. 

. U-235 ingrowth from the decay of Pu-239 (half-life, 24,120 years) 

would be negligible due to the long half-life of Pu-239. 

. U-234 would be present in MT 83 (and to a lesser extent in other Pu 

material types) as a decay product of Pu-238 (half-life, 87.74 years) 
(Table 2). 

2'3 ) 
. Protactinium (pa)-}A1, the decay-chain daughter of U-235, is 

expected to be present in trace amounts in some T A-55 wastes due to 

its widespread presence as of a contaminant in T A-55 operation~ {Tl cf- 
. 

Sl'~ 74;CP_r4-_ 
· Cs-137 is a product of the spontaneous fiSSIOn of Pu-238, Pu-239 

S'J, 
rQ 

and es eciall Pu-240, as well as a trace contaminant in purified S. 
plutonium from the production reacto. In the latter case the 

remaining Cs might be on the order of 0.5 nglg Pu. In the former 

instance the formation of Cs-137 due to spontaneous fission would 
lead to about 0.4 pg/g Pu in plutonium that is ten years old. Because 

Cs-137 due to spontaneous fission is about a factor of a thousand less 

than that due to residual contamination from the original separation 

on the production fuel, the latter is the dominant source of Cs in T A- 
55 waste. 

In general no correlation is expected to be seen among the different radio 

~ments, Pu, Np, U, Pa or Am. The differences in valence states and oÍ')~ 
chemical affinities among these elements is expected to result in tuo......{ 

substantial fractionation during several T A-55 processes, including ion 

exchange, solvent extraction, hydroxide precipitation, dissolution. 

Secondary radionuclides will also be present in the waste due to 

processing of feed materials other than Pu (TWCP-698). Additional 

radionuclides expected to be present in each process were reviewed by a 

Its at T A-55 and compiled in a memo according to PIS 

code (TWCP-88 , as summarized in Table 4. This list includes Am- 
241, Am-243, cerium (Ce)-l44, curium (Cm)-244, Np-237, Pa-231, Pu- 
238, Th-23~ T~-232, U-233, U-235, and U-238. 

~ 
l.jq , 

. # ':~;l 
.. -~~"~ ,~. l~ ..- 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page 30 of 66 

(_ 
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~ 
The possible presence of Cm-244 in TRU waste is of particular interest 
to radioassay operations because it can affect the choice of radioassay 

. 

. 1 results. Cm-244 was introduced in T A-55 
operations in PIS code nop, which starte In Material outputs 

from this process sometimes were sent to PIS cod~s IS or WE. Cm-244 
could also be part of debris waste under PIS code CA because both 

operations took place in the 300 area. Because only one room in this 

~rea is available for bagouts,~TRU waste from~o 3ÐO Mea getÐ V()P"l 
~ s~ combined. In addition, because rags from DOP were sent to IS, Cm-244 

~d be present in the ash produced by this operation, which is then 
processed through nitrate aqueous recovery operations. Some unknown 
fraction of the Cm-244 could ultimately end up in the evaporator 
bottoms, which are then immobilized in cement in PiS code CF. In any 
case, however, Cm-244 is not expected to be present in any waste 
generated before 1988. 

J. CA 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 

Acceptable Knowledge (TWCP-DTP-1.2-064). The results of these assay 
results are summarized in Section 14.2. 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from subject matter expert (SME) input. lndi vidual process 
AK reports contain detaileò assessments of these chemical inputs, and of 
the applicability of EP A HWNs. In this section, discussion of chemical 
inputs are divided into the following categories: 

. 'Acids and bases 

· Gases and cryogenic fluids 
. Metals 
. Inorganic chemicals 
· Organic chemicals 



Secondary 
Radionuclide PIS code generating waste 

AO, AP, CA, CD, CP, CLX, CXL, OOP, EV, FA, HCD, lID, HP, IA, LR, 
MA, OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts expected 

Americium-241 
in TRU waste generated by nearly all PIS codes, due to ingrowth from Pu- 
241 decay. Waste could be either depleted or enriched in Am depending 

upon whether the source of contamination is the process product or the 
process residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE 

Cerium-144 DOP, WE 

Currium-244 DOP, IS (Mar~Apr 1987), WE 

ATL, BC, CA, CF, DOP, ED, EV, IS, JA, MA, Neptunium,PI, RB, RFX, 
Neptunium-237 WE; plus trace amounts expected in TRU waste generated by nearly all PIS 

codes, due to ingrowth from Am-241 decay 

Protactinium-231 BC (1989), JA (1989), WE 

Plutoni um-238 TDC 

Pluton ium-241 EV, IS, TOC 

Thorium-232 CF, OOP, PT, WE 

Thorium-232 
enriched with BC,JA, WE 
Thorium-230 

Uranium-233 DOP, WE 

CN, FF, GI, MW, OB, PO, PI. RS, SRL, UA; and PIS codes in nitrate 
operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CO, 

Uranium-235 or 
CF, CR, COD, COL, CPOD, CR, OF, DP, OS, ED, ETD, EV, FA, FC, FX, 

enriched uranium 
GMS, HC, HCD, lID, HGMS, HP, HRA, IA, IS, LC, LG1, LG2, LR, MAG, 
MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OH, OY, PA, PAP, 
PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSO, SX, 
TOC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD) 

BC, CN, FF, Gr, JA, LC, MW, OB, PD, RC, RS, SRL, VA, UPS, US, WE,; 
and PIS codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, 
BL, BM, BU, CC, CO, CF, CH, COD, COL, CPOD, CR, OF, DP, OS, ED, 

U-238 or depleted ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, 
uranium LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, 

NR, 00, OH, OY, PA, PAP, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, 
RO, RR, SC, SP, SSD, SX, TDC, UPS, US, US2, VC, VPI, VP2, VP3, 
VUL, ZD) 

TWCP-AK-2.1-008,R.2 (LA-UR-01-) 
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Table 4. Secondary Radionuclides in TA-55 TRU Waste 

.II 

,~. 

Sources: TWCP-882, TWCP-AK-2.1-003, TWCP-AK-2.1-005) Iwc.f.- 5"'~ ~ c..-f- 
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Acids and bases. Acids used in the TA-55 processes covered 
in this report are ascorbic acid, fOmllC acid, hydrochloric 

acid, hydrofluoric acid, nitric acid, oxalic acid, perchloric 

acid, stearic acid, sulfuric acid, and superacids (e.g., HS03F). 
Bases used in these processes are calcium hydroxide, 

magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EPA HWNs are applicable to the use of these 

chemicals in the TA-55 processes for the following reasons: 

"~,, 'PóóJ(ru.äí-i')) do 
· D002 (corrosivity~ not apply to the solid debris 

waste because there are no free liquids in this waste. 

~rJ 1)00'3 (re4c:Jl\l:~) Jo 
· DOOI (ignitability~~ not apply to wastes in waste 

streams TA-55-19 or TA-55-19A despite the use of spent 
non-halogenated solvents (HWN FOD3) and the possible 
production of perchlorate salts in perchloric acid 

solutions for the following reasons: (.Twc-f. :Ç I S"Î-\. 

'7t (I#cf- ISS), 
- Perchloric acid solutions are sent to cement fixation. 

t1 

- Any perchlorate salts that might be present on rags 

are removed when the rags are rinsed before being 

discarded. 

- Solutions containing spent non-halogenated solvents 

are sent to the RL WTF if they are below the DL for 
Pu. 

- Solutions containing spent solvents and above the DL 
for Pu are further treated by aqueous recovery 
processes as part of routine chloride and nitrate 

operations. Aqueous recovery involves dissolving any 
solid Pu in hydrochloric or nitric acid, followed by 
ion exchange to extract the Pu. The processed 

solutions are below the DL for Pu and are either sent 
to the RLWTF or to the evaporator for volume 
reduction. Evaporator bottoms are fixed in cement, a 

waste form for which ignitability is not a concern. 

- Rags, if contaminated with spent solvents and above 
the DL for Pu, are thermally decomposed, which 

destroys any organic component. 

Although contaminated rags that are below the DL for 
Pu are discarded as combustible debris, headspace gas 

analyses support the expectation that the solvents are 

not present in the packaged waste at levels of 
concern . 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 

Effective Date: Page 35 of 66 

were pyrophoric. However, EPA HWN 0003 does not 
apply to PIS codes AC, ACl, or AC2 because the metals 

are consumed or oxidized before discarding. 

. Arsenic (D004) was used in PIS code PE between 1984 

and 1985, and EPA HWN D004 is applicable to PIS code 

PE during this period. 

. Cadmium (D006) applies to a limited number of anode 

heels produced in PIS codes ER, PX, and SS using 

cadmium as a solvent. 

. Lead (D008) was used in PIS codes DOP, ER, KBTF, 
PX, and SS. For combustible debris waste, EPA HWN 
D008 is applicable to PIS codes DOP, KBTF, and PX. 
For PIS codes ER and SS, D008 is only applicable to the 

metal waste. 

. Tin-lead (D008) solder was used in sensors in PIS code 

BT, but D008 is only applicable to the metal waste from 
this PIS code, and not to the combustible debris waste. 

. Mercury (D009) applies to PIS code SS:MD, in which it 

was used for about one week in the summer of 1994. 

. Nickel powder was used in PIS code CO as a sintering 

aid. This metal is listed in Appendix vm but no HWN is 

gI ven. 

. Sodium (D003) was used in PIS code EL. However, 
D003 does not apply in this case because excess Na is 

dissolved in Dowanol 80. 

. Stainless steel (contains chromium, DOG7) was used in 
PIS code WE. However, EP A HWN D007 does not apply 

in this case. There is no potential to leach chromium 

because stainless steel is not exposed to strong acids in 
PIS code WE. 

3.6.3.4 Inorganic chemicals. The following inorganic chemicals used 

in the TA-55 processes are not identified as having hazardous 

characteristics in 40 CPR Part 261, including Appendix vm 
in that regulation: ~miRllm èiflweridS aluminum cWoride, 

aluminum fluoride, aluminum nitrate, aluminum oxide, 

ammonium chloride, antimony pentafluoride, bromine, 

calcium carbonate, calcium chloride, calcium fluoride, 

"'I 

1r 
~ 
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3.6.3.5 Organic chemicals. The following organic chemicals used in 

the TA-55 processes are not identified as having hazardous 

characteristics in 40 CFR Part 261, including Appendix vm 
i re ation: I-propanol, 3-in-l household oil, 

aectemitrile alkylating agents (unspecified), bromobenzene, 

bromocresol purple, carbon tetrafluoride, Citrapeel, DBBP 
(dibutyl butyl-phosphonate), DBBP (dibutyl butyl- 
phosphonate)/Isopar (isoparaffinic hydrocarbon solvent), 
diethyl oxalate, dihexyl n,n-diethylcarbamoylmethyl 
phosphonate (DHDCMP), diisopropyl benzene, Dow 
Coming 2000 Oil, Dowanol 80 (long-chain alcohol), ethanol, 
ethylene glycol, Fantastic, formamide, Fomblin brand pump 

oil, GoJo cleaner (kerosene derivative), hexane, hydrazine 
dihydrochloride, hydrazine hydrochloride, ion exchange 

resin, isopropanol, kerosene, Metalprep 79 (phosphoric acid- 

based metal cleaner), MolyKote, n-dodecane, Nuetracleaner 

#1, Nuetracleaner #2, octylphenyl diisobutyl 

carbamoyl methyl phosphine oxide (CMPO), oil (engine), 
organic liquid emulsifier, Organicstrip, perchlorocarbons, 
phenolphthalein, phosphate buffer solution, phosphine oxide, 
phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surlactant), SF-21 (as 

coolant), silicon adhesive, silicon defoamer, sugar, 

surfactants, tetraethylamine hydrochloride, tetraethylarrùne 

hydroxide, tetraethylammonium hydroxide, Texaco Regal 32 

oil (cutting oil), thionyl chloride, tributyl phosphate (TBP), 
tributyl phosphate (TBP)nsopar (isoparaffinic hydrocarbon 

solvent), tributyl phosphate and iodine in kerosene, 
trioctylphosphine oxide (TOPO), urea, Vactra oil, vacuum 

grease, vacuum pump oil, WD-40, and Windex. 

Several organic chemicals used in TA-55 processes are ~ identified in 40 CFR Part 261 or in Appendix vm of that b' 
regulation as having hazardous characteristics. Tableß.lists 

these chemicals, their HWNs, PIS codes in which they were 

used, and the applicability of the HWNs to the use of these 

chemicals in T A-55 processes. 

!fp V#J ~ 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

TA-55-19A is a subset (i.e., lot) of waste stream TA-55-19. Waste in this lot, which is 

expected to consist of only a few drums, is identical to the rest of the waste stream except 

for the possibility that the drums may contain vanadium pentoxide (EPA HWN P120), 

which was used only between 02/01/98 and 06/10198 in two specific PIS codes. 



Table 6. Use of RCRA-Regulated Organic Chemicals in TA.55 Processes 

I 

Organi<: CheDÙcal and PIS 

I 
Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, . FOD3 applies to PIS code ME because it may have been used in the glovebox for 
I and MOX) cleaning. 
I 
I . FOD3 does not apply to PIS code FF or MOX because it was only used outside the 

\ 
.3 

glovebox. 
- 

Benzene (PIS codes AC, ACI, . 0018 (benzene) applies to PIS codes AC, ACI, AC2, and SA 

AC2, and SA) 
. FOOS applies to PIS codes AC, ACI, AC2, and SA, in which benzene was used as 

a solvent 

Carbon tetrachloride (PIS codes . 0019 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and PX. This 

AD, CV, PTP, and PX) chemical was used in PTP between 1187 and 6/89. 

. Foo2 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 

a solvent or for degreasing. 

Chloroform (PIS codes AC, _ D022 (chloroform) applies to PIS codes AC, ACl, AC2, APD, FF and XQ. 
ACl, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, if not all, of the residual chloroform 

before the microspheres were taken into the glovebox for sintering. 

Diethyl ether (pIS code SA) - FOO3 applies to PIS code SA because of solvent use. 

Freon and Freon TF (pIS codes . Foo2 applies to PIS codes DA, MA and XO. 
CA, DA, MA. MW, PO, PF, 

- Foo2 does not apply to PIS codes CA, MW, PO, SCB, SRL, VA, VD and WE. SCB, SRL, VA, YD, WE and 

XO) 
Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 

! ,air-dried to avoid the need for cellulosic wipes. 

~ . F002 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw. 

Methanol (PIS codes AD and I- F003 applies to PIS code AD because it may have been used for cleaning inside 
SO) the glovebox. 

. FOD3 does not apply to PIS code SO because it was used in a cold trap outside the 

I glovebox. 

Methylene chloride (PIS code . FOO2 applies to PIS code ACl because this chemical was used as a solvent (MA) 
AC1) and a paint stripper (XO). 

Methyl ethyl ketone (PIS codes I- D035 (methyl ethyl ketone) applies to PIS codes MA and XO. 
MA and XO) I 

. FOO5 applies to PIS code~MA and XQ, in which methyl ethyl ketone was used as a 

solvent (M~Rr;i pail1f~t.-;ppeijXO). 

Pyridine (PIS codes AC and - D038 (pyridine) applies to PIS codes AC, AC2 and SA 
SA) 

. F005 applies to PIS codes AC, AC2 and SA, in which pyridine was used as 
solvent. 

Tap Magic (contains 1,1,1 - F002 does not apply to PIS code MA because Tap Magic is used as a metal cutting 

trichloroethane) (PIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
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It is possible that waste generated under PIS codes AC, AC2, and SA may require 
the assignment of EPA HWN U213 (tetrahydrofuran). This possibility is being 
investigated. 

Because waste items from any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream T A-55-19 (including lot T A- 
55-19A) is conservatively assigned the F-listings ofFOOl, F002, F003, and F005. 
TA-55-19A is segregated for waste with the P-listing of P120. Waste containers 
assigned to waste stream T A-55-20 only contain items with known PIS codes that 
do not carry any EP A HWNs. 

The reliability of this AK information can be assessed in part based on a review of 
headspace gas analyses for containers assigned to waste stream TA-55-19 (Section 
14.4). 

8.2 Toxicity Listings 

Both TA-55-19 and TA-55-19A are conservatively assigned the D-listings of 
0004,0005, D006, D007, 0008, D009, 0010, DOll, 0018, 0019,0021, D022, 
0035, D038, D039, and D040. 

TA-55-20 has no D listings. 

No D-listings are applicable to combustible debris waste generated by the 

following PIS codes: AC3 (inactive), AC. (Assembly Operation), AO 
(Americium Processing Calcination), , B.N, AC, BC, BL, BM, BT, CA, CC, 
CH,CN,CO,COD,CR,CRD,CT F,~D .,DT,ELW,EM,EVAC,FA, 
FC, FSPF, GI, GMS, HC, HG, HR , ITF4, JA, LC, LIBS, MAG, 
MAS, MBC, MF, MO, MOX, MP, MW, NCD, NEPTUNruM, NR, OB, OM, 
OR, OY, PA, PAP, PD, PF, PH, PI, PIG, PPO, PR, PS, RAP, RAP2, RB, RBJ, 
RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, UPS, US, 
US2, YD, VP2, VS, WE,WLT, and ZO. 

Based on information in the TA-55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EP A HWN s due 
to the potential presence of D-listed constituents. In many cases, the applicability 
of the HWN is limited to waste generated during a specific period of time, as 
discussed in the appropriate process AK report. If a D-Hsted constituent is known 
to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confirm that its concentration is below the regulatory level. 

AC 

AC1 

AC2 

ACD 

D007, 0009, DOll, 0018, D022, D038 

D007, D009, 0011, 0018, 0022 
D007, D009, DOll, DOI8, D022, D038 

D005, D006, D007, D008, DOll 
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AK information has been compared with vis al examination data for about 22 containers 

so far in waste streams TA-55-19 and TA- 5-20, in accordance with Reconciliation of 
Visual Examination and Radiography 1 ormation (TWCP-QP-l.I-028). In two cases, 

the number of layers of packaging obs ed during visual examination was greater than 

the number of layers reported by th aste generator, and an incorrect TRUCON code 

was assigned by the waste gener or ction 14.2). It is possible that the extra plastic 

layers were breached (i.e., these w confining layers) but that the VB inspection did not 

catch this detail. However, the conservative conclusion is that these discrepancies 

indicate that TRUCON code assignments by the waste generator must be viewed with 

caution. Consequently, the most conservative TRUCON code will be assigned to each 

waste container in waste streams TA-55-19 and TA-55-20, in accordance with the 

following guidance: 

Page 54 of 66 

a) The default TRUCON codes from Table 7 will be assigned if the waste generator 

has not assigned a TRUCON code. 

b) The TRUCON code assigned by the waste generator will be used only if it has been 
positively confirmed by RTR or VE data. 

c) If no VB data are available, and if the RTR data are indetenninate, then the default 
TRUCON code will be assigned to the container. 

This guidance only applies to retrievably stored waste. It is assumed that newly generated 

waste packaged under procedures approved by lWCP and CBFO will be assigned correct 
TRUCON codes. 

14.0 CONFIRMA TION OF AK INFORMATION FOR WASTE STREAM 

Characterization data acquired by W AP-compliant activities provide a means to judge the 

reliability of AK information. Radiography, radioassay, and headspace gas analysis are 
conducted on all retrievably stored containers of debris waste, and VE is being conducted 

on at least 50 containers from waste streams T A-55-19 and T A-55-20. Relevant aspects 

of the data produced by these activities are summarized in the sections below, focusing on 

the extent to which the data confirm AK information and identifying aspects for which 

additional AK documentation or research may be warranted. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assignments, layers of packaging, absence of prohibited items, and the relative 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 

waste streams TA-55-19 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 
streams (Sampling Plan, Revision 3), have undergone RTR, with the data 

contained in WIPP-compliant batch data reports. The following observations are 

made from an examination of these data, as summarized in Table 8 and 9: 
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Table 9. RTR packaging data for waste streams TA.55.19 and TA-55-20 

Maximum number of layers Metal Plastic No. of ~ of Total Examined 

Layers Layers Drums 

Less than or equal to I 0 1 2 out of231 1 % of drums 

Less than or equal to 2 0 2 21 out of231 9% of drums 

Less than or equal to 3 0 3 95 out of231 41 % of drums 

Less than or equal to 4 I 3 2 out of231 1 % of drums 

Less than or equal to 5 None observed 0 out of231 0% of drums 

Less than or equal to 6 None observed 0 out of231 0% of drums 

Number oflayers Metal ~ Drums 

Indeterminant 0 lndeter 109 lndeterminant due to number of plastic 

1 lndeter 2 horsetails: 

Subtotal 111 out of231 48% of drums 

Data sources: RTR batch data reports TWCP-4019. 4020. 4021,4080,4219,4399.4400,4457,4458.4459.4464. 
4471,4542,4543,4544,4545,4566,457 .,4572, 4573, 4~74, 4577,4721,4797,483 . RT,.\< batch data reponfstill 
in Project-level review: LAOI-RTR-006 - 

QJi.'VJl RTF OQ9, ~ 

SIJ<) 512.1 5147 
) 

'1 jJ;,2V-b/ 
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. confirmation of WMC 55300 for 98.9 percent of the drums examined 

. identification of WMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

. identification of potentially sealed containers> 4 liters in 13 percent of the 

drums, for which PWRs were submitted 

. confirmation of the absence of any other prohibited item or condition 

requiring a PWR 

. confirmation of 4 or fewer packaging layers for 52 percent of the drums. 
Plastic packaging layers for the remaining 48 percent were indeterminate due 
to the large amount of horsetails present in the drums 

. confirmation of the waste stream description: 

. 97 percent of the drums contain more than 75 wt percent combustible waste; 

. 86 percent of the drums contain less than 5 wt percent metal waste, and 94 
percent contain less than 10 wt percent metal waste. 

Changes in waste stream assignment because of characterization data are 

documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-2.1-064). 

AK information resolved an apparent WMC discrepancy for several drums in 

waste stream TA-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of 55110 (for metal debris) (NCR- 
00-013, NCR-00-025, NCR-OO-026, NCR-00-027, NCR-OO-028). After reviewing 
with the generator how these drums were packaged, the generator determined that 
these drums were packaged with very dense in-house fabricated plastic material 

(Kynar, also known as PVDF) used to line gloveboxes and build equipment in 
chloride operations starting in about 19~ Hence, the WMC 35300 was correct. 

~"" ~ 
14.2 Visual Examination Data' 

, 

5 \ 51 ). 
(1" v}Lr.... 

VB data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 

relative volumes and weights of waste matrix parameters. AK packaging and 

WMC information have been evaluated by VB for about 22 containers so far in 

waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-1.1-028). These 
22 drums were packaged between 11/85 and 8/97 (Sampling Plan). PIS codes are 
available for the waste items packaged in these drums, as documented in 

. 
radioassay batch data reports (TWCP-4024, TWCP-4025, 1WCP-4052, TWCP- 

k "" re;.J,t of- Mis {)l~("J">.,j{Gn) 
r 

. -th~ R7R o~~ .ft. ~"'''1''~~ ~,å~(lJ I<)Mr- ~ ~. 1 the -Þ -fest- 

oI('">>>~ ~ ctr +k. st4r-t o(..e~ ,.i.+ h~~ 
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Table 8. VE data for waste streams TA-SS-19 and TA-SS-20 

Characterization data 

Waste Matri x Code 
SSüOO 

S5300 
S5310 

Maximum # of layers and 

associated TRUCON 
codes 

o 

1 

2 

3 

4 

5 

6 

LA116G 
LA116C, E, F 

LA1l6B,D 
None 
LAl16A 
LA 116H 
LA1l61 

SP-Sampling Plan (Rev 3) 

Number of containers 

AK (see Note 1) RTR VE Comments 

- - 

22 22 
- - 

Default Assigned See 

from Table in SP Note 
6 2 

- 
- 

- 
6 

- 
- 

- 
- 

4 4 

- 
- 

8 - 

- Positive confirmation of AK WMC by 
8 RTR and VE for all 22 drums 
14 

Number of confining layers 

. AK and VB match for 3 drums 
- . AK more conservative than VB 
2 for 14 drums 
2 . AK from waste generator was less 
9 conservative than VE for 5 drums 
8 

1 

Notes: 

1. AK information for WMC and TRUCON code assignments is from the Sampling Plan. Rev 3. If no 
TRUCON code was assigned, then the default code was determined from Table 6, using AK 
information on packaging dates and PIS codes as documented in the Sampling Plan. 

2. RTR data indicated no metal packaging layers for any of these drums, which was consistent with AK 
infomlation and confirmed by VE. The number of plastic packaging layers was indeterminate by 

RTR except for one drum with three layers, which was consistent with the default TRUCON code 

and confimled by VE (TWCP4393). 

Data sources: VE batch data reports TWCP-3947. 3948, 3949. 3950, 3951, 4022. 4326. 4327, 4392, 

4393,4394,4427' VE batch data reports still in Project-level review: LAOO-3.4.1-005. {,Aoo 3.4.1 OG6) 

~Ol VI:: 0~YAOI-VE-002.~AOl VL.~01-YL-OO~ 

\ ~i~ 4f8001SOSÇ; 511'2) 5'1'2.0 '4_'l.'t-ol 

J 'fl"' 
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Data sources; Radioassay batch data reports TWCP-4009, 4023, 4024, 4025, 4052, 4078, 4158,4159,4212,4225, 
4226,4303; and Sampling Plan (Rev 3). Pis c..ths .f rcn'Þl T/.;oIc. P - .5"öSG.a:nd Tw<:r-s /(;3~ 
*The rationale for this MDL cut off (21.5% uncertainty) is given in TWCP-2130. 

I 
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Table 12. Headspace Gas Data for Target Analytes in Waste Stream TA-55-19 

No. of No. of VOC concentrations, in DDmv EPA HWN 
No. of samples samples 

\>lÚtII 
MDL, PRQL, Samples above above ..~ 

ANAL YTE ppmv ppmv analyzed MDL PRQL Mean UCLQß* Maximum Assi2nedAK 

Benzene 1.96 10 55 4 0 1.2 1.8 5 F005, DÖl8 

~romoform 2.27 10 55 0 0 1.1 1.1 - - 

!carbon Tetrachloride 2.00 10 55 1 0 1.0 1.0 3 D019 

Chlorobenzene 1.93 10 55 1 0 1.0 1.0 2 F002, D02l 

!chloroform 1.85 10 55 4 0 1.0 1.4 3 D022 

1,1- Dichloroethane 1.78 10 55 2 0 1.0 1.9 4 - 

1,2- Dichloroethane 2.40 10 55 0 0 1.2 1.2 - - 

1,1- Dichloroethene 2.74 10 55 0 0 1.4 1.4 - - 

Cis-I,2-Dichloroethylene 2.06 10 55 0 0 
. 

1.0 1.0 - - 

Ethyl Benzene 1.72 10 55 0 0 0.9 0.9 - F003 

Ethyl Ether 1.30 10 55 0 0 0.65 0.65 - F003 

Methylene Chloride 1.97 10 55 11 8 8.7 18.1 100 Foo2 

1,1,2;1.- Tetrachloroethane 1.62 10 55 0 0 0.8 0.8 - - 

tr etrachloroethene 1.44 10 55 0 0 0.7 0.7 - F002. D039 

Toluene 1.67 10 55 33 11 6.5 8.5 51 Foo5 

1,1,2-Trichloro 1,2,2- 1.79 10 55 1 1 1.7 1.7 44 FooZ 
trifluoroethane (Freon-Il3) 

1,1,1- Trichloroethane 1.82 10 55 1 0 1.0 1.0 4 - 

ífrichloroethene 1.31 10 55 0 0 0.7 0.7 6.0 F002, D040 

1m-Xylene and p-xylene 3.62 10 55 0 0 1.8 1.8 - Foo3 

a-Xylene 1.90 10 55 0 0 0.95 0.95 - F003 

Acetone 16.12 100 55 31 13 69.7 91.2 4lO F003 

iButanol 8.78 100 55 1 0 4.8 4.8 29 - 

Methanol 11.42 100 55 10 0 14.6 24.3 84 Foo3 

fMethyl ethyl ketone 18.42 100 55 4 0 lO.1 12.6 23 F005, D035 

lMethyl isobutyl ketone 16.05 100 55 0 0 8.0 8.0 - - 

Source: TWCP-4722; VOC target analyte list for debris waste from WIPP W AP, Table B3-2. 

ppmv, part per million by volume; MDL, Method Detection Limit;~CL90, 90% Upper Concentra:ion Limit 
. í ltIí 

_ Not applicable ?R QL.) íh~,.""" Rt.'l.o,rtJ Q \(f4Yl?)-!Clnt l 

* For samples with concentrations below the MOL, UCLw concentrations are calculated by assuming 

concentrations were half of the MDL values as determined in the MDL study dated 6/19/00 (TWCP-3248). 

t. ) 
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Table 13. Headspace Gas Data For Flammable VOCs, Hydrogen and 
Methane in Waste Stream TA-55-19 

Lower No. of Maximum Evidence for presence of 

Explosive No. of samples measured gas in waste 

Limit Samples above concentration 

ANAL YTE (LEL) analyzed 1\tIDL (ppmv) Gas data AK 

Acetone 2.5% 55 31 410 X X 

Benzene 1.2% 55 4 5 X X 

Butanol 1.4% 55 1 29 X X 

2hlorobenzene 1.3% 55 1 2 X X 

2yclohexane 1.3% 55 0 - - - 

1,l-Dichloroethane 5.4% 55 2 4 X - 

1,2-Dichloroethane 6.2% 55 0 - - - 

1,1- Dichloroethene 6.5% 55 0 - - X 

lcis-l,2- Dichloroethylene 5.6% 55 0 - - - 

IEthyl Benzene 0.8% 55 0 - - X 

Ethyl Ether 1.9% 55 0 - - X 

Methanol 6.0% 55 10 84 X X 

Methyl ethyl ketone 
1.4% at 55 4 23 X X 
200 OF 

Methyl isobutyl ketone 
1.2% at 

55 0 
200 OF 

- - - 

Toluene 1.1% 55 33 51 X X 

1,3,5- Trimethylbenzene Not known 55 0 - - - 

1,2,4- T rimethy Ibenzene 0.9% 55 0 - - - 

n-Xylene and p-xylene 1.1% 55 0 - - X 

:>-Xylene 0.9% 55 0 - - X 

Total potentially flammable 
- 55 - 473 X X 

VOCs in a single container* 

Hydrogen* 4% 55 32 0.38% X X 

fMethane* 5.3% 55 0 - - X 

Source: TWCP-4722 

ppmv, part per million by volume; MDL, Method Detection Limit 

LEL. Lower explosive (~~ air, % by volume (at room temperature); data from NIOSH Pocket Guide 

to Chemical Haz~ Not applicable or not detected 

* WAC requirements state that a waste container cannot be shipped if its headspace gas concentration exceeds 500 

ppm for total tlammable VOCs, 5% for hydrogen, or 500 ppm for meiliane concentration. 

** The average flammable VOC concentration is 128 ::!:10l ppm (TWCP-4722). Gases that were below detection are 

taken into account in this calculation by assuming they are present at concentrations that are equal to half of the 

MDL values. 

I 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

LGl Non combustible leach Nitrate Operations 3.4.2,3.4.6, Att. 4 DOO6, D008 

LG2 Hydroxide cake dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 D006, DOO7, D008, 
DOO9, DOll 

LI 
XF6 experimental 

Miscellaneous Operations 3.4.2, Au. 4 D005, D006, D007, 
measurements D008, D009, DO 11 

LIBS 
Laser-induced breakdown 

Miscellaneous Operations 3.4.5, Art. 4 
spectroscopy system 

LR Ion exchange Nitrate Operations 3.4.3, Att. 4 DOD6, DOO7. DOD8, 

DO09, DOll 

MA Machining Metal Operation Processes 3.4.2, AU. 4 D035, D040, FOOl, I 
..-v..' ~.OO5 

MAG Magnetic separation Nitrate Operations 3.4.1, Au. 4 

MAS RD&D experimental 
Nitrate Operations 3.4.1. Au. 4 

processes 

MB Nitric dissolution of molten Chloride Operations 3.4.2. Au. 4 
DOO?, DOO8, D009 I 

salts Nitrate Operations 3.4.2,3.4.6. Au. 4 

MBC Crystal Metal Operation Processes 3.4.3, AU. 4 

ME Metallography Miscellaneous Operations 3.4.10, Au. 4 D007, D040, FOD3 

MELL 
Mediated electro-oxidation 

Nitrate Operations 3.4.2, Au. 4 D006, DOO7. DOO8, 

ofLLW D009, DOll 
MF Metals furnace Nitrate Operations 3.4.1. 3.4.6. Au. 4 

ML Non-Pu metal leach Nitrate Operations 3.4.2, Att. 4 DOO6, DOO8 

MO Metal oxidation. room 429 Pyrochernical Processes 3.4.9, Au. 4 

MOX 
Mixed oxide fuel 

Metal Operation Processes 3.4.1, Att. 4 
production 

MP Metal preparation Pyrochemical Processes 3.4.1, Au. 4 

MPD Cascade dissolver Nitrate Operations 3.4.2, Au. 4 DOO5. D006, DOO7, 
D008, DO 11 

MS 
Molten salts purification Chlori~e Operations 3.4.2, Au. 4 D007. D008, D009 
dissolution 

MW Metal working Metal Operation Processes 3.4.2, Au. 4 

NC Noncombustible leach Nitrate Operations 3.4.2, Au. 4 DOO6, 0008 

NCD Nonconfirrning drums Miscellaneous Operations 3.4.9, Au. 4 

NEPTUNIUM Neptunium Pyrochernical Processes 3.4.10, AU. 4 

NL Noncombustible leach Nitrate Operations 3.4.2, 3.4.6, Art. 4 DOO6, 0008 

NR Nitrate recovery Nitrate Operations 3.4.2,3.4.6, Au. 4 

OB Oxide blending Metal Operation Processes 3.4.1. Att. 4 

OD Oxide dissolution Nitrate Operations 3.4.2, AU. 4 D006, D007, D008 

OH Hydroxide precipitation Nitrate Operations 3.4.1,3.4.3. Au. 4 DD06. D007. DODS, 

DOO9, DOll 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page xviii of xxv 

. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream until the potential appl1cability of HWN U213 has been resolved (AcaytabllJ 
j(l1rl1.'lJrN!gP SlImm6/r)' "R.f'port 1M Mirc{'llQ1Uums OperNÎQ1'l8 at TA 55 [TWCP .^.K /.1-004]). 

. Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are 
segregated as a subset of T A-55-19 due to the potential presence of vanadium pentoxide (EP A 

HWN P 120). (See separate AK summary for waste stream lot TA-55-19A). 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 
in americium-241 and uranium-234 relative to plutonium, but may also be depleted in some 

cases. Some waste may contain uranium from one of several uranium material types, as well as 

contaminants from uranium-235: its decay daughter, protactinium-231, and fie III oduct 

cesium-137. Oth~r waste may contain various radionuclides used as feed mat ria1fo producing 
radioassav sources, including americium-241, americium-243, cerium-l44, cUn -244, J 

protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, uranium- 
233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1 ~005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page xxi of xx v 

. FOOL, F002, F003 and F005 

. D004, D005, D006, D007, D008, D009, DOlO, DOll, 0018, 0019, D021, D022, D035, D038, 
D039, D040 

. P120 

. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream lot until the potential applicability of HWN U213 &etrakàrofNTa.R] has been resolved. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 

in americium-241 and uranlum-234 relative to plutonium, but may also be depleted in some 

cases. Some waste may contain uranium from one of several uranium material types, as well as 

contaminants from uranium-235: its decay daughter, protactinium-231 and fiss' ductlon 

cesium-137. Other waste may contain various radionuclides used as feed ma ria~for producing 
radioassay sources, including americium-241, americium-243, cerium-l44, cu 

. 
^ 

~44, 
protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, uranium- 
233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process A.cceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Kn.owledge Summary Report for Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Kn.owledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptahle Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.l-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1--007) 
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contaminants of uranium-235; its decay daughter, protactinium-231 a l' on product cesium- 

137. Other waste may contain various radionuclides used as feed m eria~fo producing 

radioassay sources, including americium-241, americium-243, ceriu -1 urium-244, 
protactinium-231, neptunium-237, thorium-232, thorium-232 enriched in thorium-230, uranium- 

233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-(02) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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In addition, each major waste form includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 

necessary in order to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation forTA-55 

From the beginning of operations at TA-55, the physical description of 
each waste item generated was documented on a Waste Origination and 
Disposition Form (WODF) by the waste generator according to 

controlled procedures. The PIS code for waste items was sometimes also 

documented on this form. Starting in 1987, the T A-~5 Plutonium 

Facility began its current system of tracking waste items both by the 

process from which they originated as well as by their material content. 
Waste items are labeled with an item identification (ID) code that 

contains information on the waste material parameter of the item and an 

embedded PIS code that cOITesponds to them pthat produced the 

waste item although recording of PIS codes a~8o sistent until about 

1990). In the packaging process, a standard fo 
, 

e Discardable Waste 
Log Sheet (DWLS), was used to list each ill code and record its matrix 
matelial. This form was signed by the waste packager and approved by 
quality assurance personnel. Both the WODF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 

For waste stream TA-55-19, example copies of these container records 
(for combustible debris) are included in Attachment 4. Note that this 

waste container (LA00000056636) contains waste items generated by 
three different PIS codes (CXL, ED, and SC), each with its own 
completed WODF. 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 

complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, TA-55 wastes 
have been assigned to waste streams based on the waste segregation 
schemes used by TA-55: 

. -First by radioisotope content (Pu-238 or Pu-239 material type) 

. Then by material matrix (combustible, noncombustible, metal, glass, 

etc. waste types) 

. Then by hazardous waste status (mjxed, non-mixed, or special case 

waste streams) 

Waste stream delineation was pelformed using waste generator 
information (such as the WODP and DWLS) that has been compiled in 

an electronic data base that is part of the Sampling Plan. Because waste 
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Feed Material 

Experimental R&D feed 

materials; various isotopes 

and isotopic mixtures of 
actinides in various matrices 

Hydroxide cakes (process 

output from PIS codes CLS, 

CW, CXL, DO, POSM, 
PRR) 

Miscellaneous materials 

contaminated with Pu (e.g. 

sand, slag, tools, crucibles, 

metal, glass, plastic, labware, 

scrap, rags, glovebox 

sweepings, pump oils, HEP A 

filters) 

MSE salts 

Neptunium residues from 

vault 

Pu chlorides and fluorides 

Potential Presence of RCRA-Regulated 
Substances 

Variable purity 

Typically contaminated with RCRA- 
regulated heavy metals cadmium (D006), 
lead (DOO8), mercury (D009), silver 

(DOll). and possibly chromium (D007) 

urn 
008), and 

Typically fairly pure, suspect contaminated 

with barium (DOOS) but no other RCRA 
substances present 

No RCRA-regulated substances 

Variable purity 

Page 25 of 66 I 

PIS Codes, Listed by Process 

Miscellaneous operations: AD, CV, 
EXT, HRS, RASS, SA, XES, XP 

Nitrate operations: MAS 

Miscellaneous operations: AD 

Nitrate operations: CD, HCD, HD, 
Lm 

Special processing: DO, POSM 

Miscellaneous operations: APD 

Nitrate operations: ATL, BAC, CPOD, 
CR, ED, ETD, OMS, HGMS, IS 
(combustible material), LGI (non- 
combustible material), MAG, 
MAS, MELL (cellulosic material), 
ML (metal equipment), NC (non- 
combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), PAF, RO 
(organics), SC, SP, TDC (cellulosic 

material), VC, ZD 

Pyrochemical processes: PK (hardware, 
metal, anode chips from other PIS 
codes) 

Special processing: ACD, DO, SB, SL 

Chloride operations: MB, MS 

Miscellaneous operations: XP 

Nitrate operations: MB, PS 

Pyrochemical processes: Neptunium 
(only active in 1993) 

Miscellaneous operations: FDL, SO 

Pyrochemical processes: ER, SD, SS 

Special processing: RM 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 

Plutonium Isotope (Weight %) and Half-Life Weight RatiosU 

Pu-242 Pu-244 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-241/ 
Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 x 
10,5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x 10,5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x 10.5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 10'5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 

10-5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 

10.6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a 
These ratios are calculated under the assumption that no chemical fractionation occurs and, hence. are intended to 

be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 00V~ ~ ::z ,f(N.-.f ~ tÁ.L 
er.J v(-}/u., ~ S e..~ bJkt on +Ju. f:!Æi>IA){n ß~- 

:~~ 
The primary uranium material type inputs for actor fu~d v pment 

I' activities and for pit disassembly at T A-55 are listed in Table 3. 
.-' 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight %) ii ~ 

Material 
Type U-234 U-235 U-236 U~238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT 36 0.63 62.44 0.18 36.75 

MT38 L03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP-698 
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. Np-237, the decay product of Am-241 (half-life, 458 yr), is expected 

to be present mostly in minor amounts in most debris waste from 

processes at TA-SS. 

~ 17" 
e 2 þ,..u 

-ff/v7r. f~';,'Ç,~ 

f~if 

. In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 

uranium. 7h.e.. fJr{YhLr; IM"elVlrwY\. 
- - - 

. U-235 ingrowth from the decay of Pu-239 (half-life, 24,120 years) 

would be negligible due to the long half-life of Pu-239. 

r \'I 
,.t..ne("'\ no 

~ C 11 (re1...h' P'I J.s 

-e.x.at."'iG6. 1"t> b.e. 
r t.h... 

~ ",",",on) 
\ _ .-4-, 

~ t.ltl~) & IJ.\(.rtt,j' r-... ~ :r 
[.\frt" 

flA} Nf) U] If.. 
0: 

. U-234 would be present in MT 83 (and to a lesser extent in other Pu 

material types) as a decay product of Pu-238 (half-life, 87.74 years) 
(Table 2). 

deCA, - c.h<Á(n 

. Protactinium (Pa)-241, theftilpkll. d~ daughter of U-235, is 

expected to be present in trace amounts in some T A-55 wastes due to 

its widespread presence as of a contaminant in T A-55 operations. 

J + t[ .Q,c';.s ~ .J.ht r~~;;~aY$ .(:rS5r~ of Pc.. -~i ~ ~ _'234 
1> II e.Y"I"': !j Ol.o4 t.y. 

. Cesium (Cê)-137.ÆÌ"S3i~produc~ o~ is expected to be present 
~ 

+- !'tf l~ thr r bl.c liet at detectabIë levels in some TA-55 wastes, due to its widespread /ì ~ ~ 
presence as a contaminant in TA-55 operations. - l ,. ~~ 

. 

~ ~ ~ 

--t~=~::;:;;~~=~I;Z~=::~ ~~:~~ 
a ence states and chemica af imtles e e ements is expected 

I1l 

() 
~ :v 

to result in substantial fractionation dUling several TA-55 processes, ~ cf 
including ion exchange, solvent extraction, hydroxide precipitation,q~ ~ ~"- 
dissolution, aRB 8XfJÐSl::lIC 18 ':Sf)' Ai~ tSlBfJeraluld.. ~ 

J..R. tlddèti~ lecondary radionuclides wtd: present in the waste due to 
processing of feed materials other than ~ (TWCP-698). Additional 
radionuclides expected to be present in each process were reviewed by a 

panel of experts at TA-55 and compiled in a memo according to PIS 

code (TWCP-882), as summarized in Table 4. This list includes Am- 
241, Am-243, cerium (Ce)-144, curium (Cm)-244, Np-237, Pa-231, Pu- 

238, Th-230, Th-232, U-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is of particular interest 

to radioassay operations because it can affect the choice of radioassay 

procedure to use for optimal results. Cm-244 was introduced in TA-55 
operations in PIS code DOP, which started in 1988. Mate1Ìal outputs 

from this process sometimes were sent to PIS codes IS or WE. Cm-244 
could also be part of debris waste under PIS code CA because both 

operations took place in the 300 area. Because only one room in this 

~ 
e 

,. 
r-f.. 
..., 

,. o 

r- 

; . 
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3.6.3.1 Acids and bases. Acids used in the TA-55 processes covered 

in this report are ascorbic acid, formic acid, hydrochloric 

acid, hydrofluoric acid, nitric acid, oxalic acid, perchloric 

acid, stearic acid, sulfuric acid, and superacids (e.g., HS03F). 
Bases used in these processes are calcium hydroxide, 

magnesium hydroxide, potassium hydroxide, and sodium 

hydroxide. No EPA HWNs are applicable to the use of these 

chemicals in the TA-55 processes for the following reasons: 

. DOOZ (corrosivity) does not apply to the solid debris 

waste because there are no free liquids in this waste. 

. 0001 (ignitability) does not apply to wastes in waste 

streams T A-55-19 or T A-55-19A despite the use of spent 

non-halogenated solvents (HWN F003) and the possible 

production of perchlorate salts in perchloric acid 

solutions for the following reasons: 

Perchloric acid solutions are sent to cement fixation. 

Any perchlorate salts that might be present on rags 

are removed when the rags are rinsed before being 
discarded. [he riHs~ water is sent to C0HlØflt fixati~ 

Solutions containing spent non-halogenated solvents 

are sent to the RLWTF if they are below the DL for 

Pu. 

Solutions containing spent solvents and above the DL 
for Pu are further treated by aqueous recovery 

processes as part of routine chloride and nitrate 

operations. Aqueous recovery involves dissolving any 

solid Pu in hydrochloric or nitric acid, followed by 
ion exchange to extract the Pu. The processed 

solutions are below the DL for Pu and are either sent 

to the RL WTP or to the evaporator for volume 

reduction. Evaporator bottoms are fixed in cement, a 

waste form for which ignitabi lity is not a concern. 

Rags, if contaminated with spent solvents and above 
the DL for Pu, are thermally decomposed, which 

destroys any organic component. 

Although contaminated rags that are below the DL for 

Pu are discarded as combustible debris, headspace gas 

analyses support the expectation that the solvents are 

not present in the packaged waste at levels of 

concern. 
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Organic chemicals. The following organic chemicals used in 

the TA-55 processes are not identified as having hazardous 

characteristics in 40 CFR Part 261, including Appendix vm 
in that regulation: I-propanol, 3-in-l household oil, 

acetonitrile, alkylating agents (unspecified), bromobenzene, 
bromocresol purple, carbon tetrafluoride, Citrapeel, DBBP 
(dibutyl butyl-phosphonate), DBBP (dibutyl butyl- 
phosphonate)/Isopar (isoparaffinic hydrocarbon solvent), 

diethyl oxalate, dihexyl n,n-diethylcarbamoylmethyl 
phosphonate (DHDC.MP), díísopropyl benzene, Dow 
Coming 2000 Oil, Dowanol 80 (long-chain alcohol), ethanol, 

ethylene glycol, Fantastic, formamíde, Fomblin brand pump 

oil, Golo cleaner (kerosene derivative), hexane, hydrazine 
dihydrochloride, hydrazine hydrochloride, ion exchange 

resin, isopropanol, kerosene, Metalprep 79 (phosphoric acid- 

based metal cleaner), MolyKote, n-dodecane, Nuetracleaner 

#1, Nuetracleaner #2, octylphenyl diisobutyl 
carbamoylmethyl phosphine oxide (CMPO), oil (engine), 

organic liquid emulsifier, g:ganicstrip, perchlorocarbons, 
phenolphthalein, phosphate buffer solution, phosphine oxide, 
phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surfactant), SF-21 (as 

coolant), silicon adhesive, silicon defoamer, sugar, 

surfactants, tetraethyl amine hydrochloride, tetraethylamine 

hydroxide, tetraethylammonium hydroxide, Texaco Regal 32 

oil (cutting oil), thionyl chloride, tributyl phosphate (TBP), 

tributyl phosphate (TBP)/Isopar (isoparaffinic hydrocarbon 

solvent), tributyl phosphate and iodine in kerosene, 

trioctylphosphine oxide (TOPO), urea, 'yactra oil, vacuum 
4~ c. 

grease, vacuum pump oil, WD-40, andWindex. 

C-(. 
c. 

Several organic chemicals used in T A-55 processes are 

identified in 40 CFR Part 261 or in Appendix vm of that 

regulation as having hazardous characteristics. Table 5 lists 

these chemicals, their HWN s, PIS codes in which they were 
used, and the applicability of the HWN s to the use of these 

chemicals in T A-55 processes. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

TA-55-19A is a subset (i.e., lot) of waste stream TA-55-19. Waste in this lot, which is 

expected to consist of only a few drums, is identical to the rest of the waste stream except 

for the possibility that the drums may contain vanadium pentoxide (EPA HWN P120), 

which was used only between 02/01198 and 06110/98 in two specific PIS codes. 
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Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Tetrachloroethane (not used) . No RCRA codes apply to tetrachloroethane, an Appendix VIII chemicaL Although 

it is listed on the chemical inventory for metal operations, it was never used in 

glovebox operations. 

Tetrachloroethylene (pIS codes . D039 (tetrachloroethylene) applies to PIS codes AD. APD, CSE and SE in which it 

AD, APD. eSE, CV and SE) was used until 1992. 

. 0039 does not apply to PIS code ev because it was used as a coolant outside the 

glovebox. 

. F002 applies to PIS codes AD, APD, eSE and SE. Its use as a solvent in PIS code 

eSE and SE ended in 1992 

. F002 does not apply to PIS code ev because it was only used as a coolant outside 

the glovebox. 

Tetrahydrofuran (PIS codes . U213 may possibly apply to PIS codes AC, AC2. and SA. Its applicability is 

AC, AC2, and SA) currently under investigation. 

Toluene (PIS codes AC, AC2 . FOOS applies to PIS codes AC. AC2 and SA because toluene was used as a solvent. 

and SA) 

Trichloroethylene (PIS codes . 0040 (trichloroethylene) applies to PIS codes EL. FF, MA, ME, and XO 

CK, EL, FF, MA, ME. and 
. 0040 does not apply to PIS code CK because this chemical was used as a coolant 

XO) 
outside the glovebox. d , c.v " ~S r.eiA-Í for 

. FOOl applies to PIS code MA. in which trichloroethylene was uSed"during final 

cleaning of metal parts from 1979 to 1992, resuming again in February 2000. 

. F002 does not apply to PIS codes EL or FF. in which it was used as a lubricant for 

a cutting saw, not as a solvent. 
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. Rubber and Teflon-based products used in the operations, such as rubber gloves, 

Teflon tape, gaskets, stoppers, etc. 

The following waste material parameter codes (WMP) are assigned to waste streams TA- 
55..19 and T A-SS-20 based on this information and knowledge of waste generation 

practices described in the TA-55 Waste Management Procedures (see Section 3.2): 

. Cellulosics 

. Plastics (waste materials) 

. Rubber 

. Steel (packaging materials) 

. Plastics (packaging materials) 

. Iron-based metalslalloys (less than 5 percent by volume) 

These WMP codes have been vetified with WlPP-compliant waste characterization data 

from real-time radiography and visual examination (Section 14)(;) 

8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

8.1 F, K, P, and U Listings 

No K-listings apply to any of the debris waste generated by the PIS codes covered 

by this report. 

The following PIS codes require HWN assignments due to the presence or use of 

F-listed chemicals. In many cases, the applicability of the HWN is limited to 

waste generated during a specific period, as discussed in the appropriate process 

AK report. 

. AC, ACl. AC2, AC3 

. AD 

. APD 

. CF 

. CLS 

. CSE 
. CW 
. DA 
. lIP 
. MA 
. SA 
. SE 
. WM, XO, XO 

F002, FOOS 

F002, F003 

F002, F003 

F002, F003 

F002, F003 

F002 

F002, F003 

F002 

F002, F003 

FOOl,~F005 
F002, F003, FOOS 

F002 

FOOl, F002, F005 

In addition, debris waste generated under PIS codes SD and SS between 02/01198 

and 06/10/98 is assigned EPA HWN P120 (vanadium pentoxide). 
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PTS 

PUB 
PX 
RA 
RASSIRSS 

RC 
RO 

RR 
SA 
SB 

SC 

SE 

SL 
SO 

SP 

SS 

SSD 

SSMD 

STF 
TDC 

VC 

VPl, VP3 

VD, VUL 

WM, XO, XO 

XES 

XP 
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D005, D006, D007, D008, DOll 
D007, D008, D009 

D006, D008, DOl9 

D005 (applies only to zinc metal buttons) 

D004, D005, D006, D007, D008, DOO9, DOlO, DOll, D019 

DOOS, D006, D007, D008, DOll 
D006, D008, D040 

D006, D007, D008, D009, DOll 
D007, D009, DOI8, D038 

DOOS, DOO6, D007, D008, DOll 
DOOS, D006, D007, D008, DOll 
D007, DOO8, D009, D039 

D005, D006, DOO?, D008, DOll 
D004, DOOS, D006, DOO?, D008, D009, DOlO, DOll 
D007 

D006, D008 

D006, D007, D008 

D009 (D listing applies only from 06/94 to 08/94) 

D007 

DOOS, D006, D007, D008, DOll 
D006, D008 

D009 (D listing applies only from 09/85 to 10/85) 

DOOS, D008 -Iv Æ thr{!E. c~"'-es 

D007, DOO 
, D009, D022, D035, D040JÇírhese HWNs are 

assIgn 
. 

or er to be conservative as discussed in Acceptable 
~ 

Knowledge Summary Reportfor Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004,R.2, Section 3.4.9 

D004, D005, D006, D007, DOO8, D009, DOlO, DOll 
D004, DOOS, D006, D007, D008, D009, DOlO, DOll 

9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 

WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 

prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 

covered by this AK repOlt have no listings for corrosivity, reactivity, or ignitability. 

Administrative controls on waste packaging were in place at various times to ensure the 

absence of such items from the waste stream. 

. Liquids were prohibited from solid waste streams at T A-55 when the facility opened 

in January 1978. A waste management procedure written to cover operations at the 
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. confinnation ofWMC S5300 for 98.9 percent of the drums examined 

. identification of WMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

. identification of potentially sealed containers> 4 liters in 13 percent of the 

drums, for which PWRs were submitted 

. confinnation of the absence of any other prohibited item or condition 

requiring a PWR 

. confinnation of 4 or fewer packaging layers for 52 percent of the drums. 

Plastic packaging layers for the remaining 48 percent were indeterminate due 

to the large amount of horsetails present in the drums 

. confinnation of the waste stream description: 

. 97 percent of the drums contain more than 75 wt percent combustible waste; 

. 86 percent of the drums contain less than 5 wt percent metal waste, and 94 

percent contain less than 10 wt percent metal waste. 

Changes in waste stream assignment because of characterization data are 

documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-2.1-064). 

__ . I? l.\" \ 6.0 
'. ',v....r- -, 

'3 2. ~ \" 

"J '2. 
<t:, ,'\ 

-3'1- '10 

'3 1- q \ 

AK information resolved an apparent WMC discrepancy for several drums in 

waste stream TA-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of S5110 (for metal debris) (NCR- 
00-013, NCR-OO-025, NCR-OO-026, NCR-00-027, NCR-OO-028). Afterreviewing 
with the generator how these drums were packaged, the generator determined that 

these drums were packaged with very dense in-house fabricated plastic material 

(Kynar, also known as PVDF) used to line gloveboxes and build equipment in 
chloride operations starting in about 1988. Hence, the WMC S5300 was correct. 

14.2 Visual Examination Data 

VB data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 

relative volumes and weights of waste matrix parameters. AK packaging and 

WMC information have been evaluated by VE for about 22 containers so far in 

waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-l.I-028). These 
22 drums were packaged between 11/85 and 8197 (Sampling Plan). PIS codes are 
available for the waste items packaged in these drums, as documented in 

radioassay batch data reports (TWCP-4024, TWCP-4025, TWCP-4052, TWCP- 
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Data sources: Radioassay batch data reports TWCP-4009, 4023, 4024, 4025, 4052, 4078, 4158,4159.4212,4225, 
4226,4303; and Samplìng Plan (Rev 3)1' 
*The rationale for this MDL cut off (2]f.5% uncertainty) is given in TWCP-2130. 

~1.5 
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. Drums containing waste from PIS codes AC, AC2, a SA are segregated from this waste 

stream until the potential applicability of HWN U21 has been resolved (.Accepfable 

~le{ZgP SlImmnry Rp.nnrl iN Miu'(!llal:/e()llá" Gpo Lliiuft;) (Ii TA-55 [TV.rCP AK ~.1-004Ð. 

. Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are 
segregated as a subset of T A-55-19 due to the potential presence of vanadium pentoxide (EP A 

HWN P 120). (See separate AK summary for..{ A-55-19A). 

W"-S1e S1ree.1'I'I Jot 
Radionudide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 
in americium-24l and uranium-234 relative to plutonium, but may also be depleted in some 

cases. Some waste may contain uranium from one of several uranium material types, as well as 

contaminants from uranÎum-235: its decay daughter, protactinium-231, and fission product 

cesium-137. Other waste may contain various radionuclídes used asÈradioassay sources, including 
americium-241, arnericíum-243, cerium-144, curium-244, protacti iurn-231, neptunium-237, 
thorium-232, thorium-232 enriched in thorium-230, uranium-233, nd depleted uranium. 

fe est /'IìI.:k rid J' +Or ,t9 1b J IA cJl) 

Primary References for Documentation of Acceptable Knowledge r ~ 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1--005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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. FOOl, F002, F003 and FOOS 

. 0004, DOOS, D006, 0007,0008, D009, 0010, DOll, DOI8, 0019,0021,0022, D035, D038, 
D039, D040 

· P120 (tttrTil hJaJvtf""'~ s-f.ef 

. Drums containing waste from PIS codes AC, AC2, anI SA are segregated from this waste 

stream until the potential applicability ofHWN U21~as been resolved. 

i( 10 t 
Radionuclide Content 

These waste streams predominantly contain a vaJiety of plutonium material types ,with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at. detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 
in ameJicium-24I and uranium-234 relative to plutonium, but may also be depleted in some 

cases. Some waste may contain uranium from one of several uranium matelial types, as well as 

contaminants from uranium-235: its decay daughter, protactinium-231 and fission production 

cesium-137. Other waste may contain various radionuclides Llsed atadiOassay sources, including 

americium-241 , americium-243, cerium-l44, curium-244, protacti um-231, neptunium-237, 
thorium-232, thorium-232 enriched in thorium-230, uranium-233, d depleted uranium. 

+e~ ;-"õferr~.h for p('oJ.~ é, 
Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Rep011for Chloride Operations at TA-55 (TWCP-AK- 
2.1..002) 

Process Acceptable Knowledge Summary' Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process A.cceptable Knowledge Summary Report for Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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contaminants of uranium-235: its decay daughter, protactiniLm-23] and fission product cesium- 

137. Other waste may contain various radionuclides used a*adioassay sources. including 

americium-241, amencium-243, cerium-144, curium-244, protactinium-231, neptunium-237, 

thorium-232, thorium-232 enriched in thorium-230, uranillm-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Proces::; Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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This AK summary report summarizes AK information specific to the combustible debris 
waste streams TA-55-19 (including waste stream lot TA-5S-19A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

T A-55 has extensive capabilities for the extraction and recovery of plutonium 
from residues and scraps generated from operations at various LANL facilities 
and other DOE sites in the defense complex. The recovered plutonium is 

converted into pure plutonium feedstock. These manufactUling and recovery 
operations, associated maintenance operations, and TA-S5 plutonium research are 
the sources of TRU-contaminated scrap, residues, and debris generated at T A-55. 
The scrap and residues are processed to recover as much plutonium as practicable 
before disposal. Wastes are generated from plutonium recovery and purification 
for defense and non-defense programs; these wastes are generated and produced 
in the same rooms and gloveboxes and were not segregated based on funding 
source until August 27, 1998. ~"-+:! !'i~e)- 

.rf-e.it 

The combustible waste streams TA-55-19 and TA-55-20 were generated at the 
T A-55 Plutonium Facility (Building PF-4) as debrid waste íilo\'BBox aßB- 
prQç;~~liiRg rQQæ tfa3~from process operations and glovebox maintenance 
involved in plutonium recovery. For this reason, thb waste streams are defense 
related. However, waste also was produced from "dpecial process" and rese 

I-c4k,.. 

related activities. These wastes were not segregate{ but ere commingled in the 
final waste containers to such an extent that segregation is not possible on the 
basis of waste generating process or glovebox location (TWCP-887). The waste 
was also co-mingled with room trash related to these same operations (both 

defense and non-defense), which was initially boxed as low-level waste but was 
returned for discard in drums as TRU waste when on-site radioassay results 
showed it exceeded the low-level discard limits (DLs) (TWCP-816). 

A LANL site map and a detailed map of the buildings at TA-55, including 
Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation of T A-55 waste streams was established by the evolving 
set of LANL and T A-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 

(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details of these 
planning and implementation documents are summarized in this section, in order 
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to provide background information to SUPPOlt the process used by TWCP to 
assign T A-55 waste containers to specific waste streams. Waste stream 
assignment is made on the basis of waste generator inf01mation compiled in the 
TWCP waste container data base, which comprises the bulk of the Sampling Plan. 
Waste generator information is reviewed to identify the types and sources of waste 
items present in each drum, in order to evaluate the most appropriate waste 

summary group, waste matrix code, and potential for the presence of hazardous 
constituents. 

3.2.1 Waste Packaging at TA-55 

Inspection, collection, documentation and packaging operations of solid, 
certifiable TRU wastes at T A-55 are conducted in PF-4 by a waste 
management section or team (TWCP-352, TWCP-700, TWCP-70 1, 
TWCP-3943). Wastes from all TRU waste-generating activities at T A- 
55 are handled and packaged by this team. Materials are considered 
waste only when they have been received and processed by the waste 
management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at T A- 
55 stated the guiding philosophy of minimizing the amount of waste ~ 
generated, and minimizing the plutonium content of that waste (TWCP- /9tw.:J..__ 

3943). Discard Limits (DL) for plutonium in various types of wast~ .~s 
established by the waste-generating group, and approved by the LANL 
division office and the DOE Albuquerque Operations Office. Personnel 
were requested to sort potentially recyclable TRU waste items (i.e., those 
containing potentially recoverable amounts of plutonium) into classes, 
such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, 
sweepings, etc. These materials were then assayed. Based upon its 

plutonium level relative to the DL, material was either sent to recovery 
operations or to "20-year" retrievable storage. All liquids, including oils, 
were required to be sent to recovery operations for processing. Liquids 
were explicitly prohibited from any container of solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 
of the waste certification functions and controls that applied to their 
specific processes and waste streams. T A-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 
waste (TWCP-701)~ ckÇ;r"e...~ 

c-.5 -ÇolJow.s: 

· Combustible waste forms included matelials which could be reduced 
to an ash if desired but which did not require further processing to 
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meet the WIPPjvAC) (TWCP-70 1). ffhii: defi~ition-iß still Ctlll'e1'll.) 
Subcategories included plastic-base, cellulose-base and 

miscellaneous (graphite and graphite crucibles). It was acceptable for 
the combustible waste stream to include some unspecified "small" 
fraction of noncombustible solids such as scrap metals. 

· Noncombustible waste fonns included materials that could not be 
reduced to ash but that did meet the WIPP \V fi3tc /\.cceptaÐeC 

~1(t('l~ ACi'without further processing (TWCP-701). The two 
subcategories were metals and non-metals. The non-metal wastes 
included glass, fiberglass heating mantles, porcelain crucibles, 
ceramic furnace tube inserts, and leaded gJovebox gloves. It was 
acceptable for the noncombustible waste stream to include some 
unspecified "small" fraction of combustible solids, and that could be 
contained in plastics. For WIPP purposes, any waste forms that were 
chemically compatible and that met the WAC, could be combined 
into a single waste container. 

In 1995, a new TRU Waste Certification Plan was adopted, including a 

new attachment that formalizes how the TA-55 waste management team 
currently segregates newly generated wastes into waste streams (TWCP- 
700), Waste materials are segregated~: 

· ~fadioisotope, in order to meet nondestructive assay (NDA) and gas 

generation requirements 

· Þ~materia1 matrix, in order to meet NDA and TRUCON requirements ^ 

· ~tazardous constituents, in order to meet RCRA and Department of 
Transportation (DOT) requirements 

I. 11 ( í~ u.' o~ C,o(1.L' 

Combustible waste forms. include plastic base and cellulose bas~ but 
h' , w.~s mov.e.o{ H;- b 'bl b ' 

grap ItlC waste IS I,CH" lR. t e noncom ustl e category. Noncom ustlble 
debris waste forms are broken down to a finer level of classification than 
had previously been used: 

· metals (TRUCON code 117) 
· glass (TRUCON code 118) 
· HEP A filters (TRUCON code 119) 
· leaded gloves (TRUCON code 123) 

. salts (TRUCON code 124) 

· graphite (TRUCON code 115) 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: 

\ I \.. r~l^:,rJ'''J 0+ 

(().. ttì/l\>oj 

I wtJ..J 

? 15 c 0 
p.~5 

>r-' \ 
~ \JI.~,I 

. Co 
"sIS'l:. 

'\ ) yo, 
\,\,,\OJ- 

v. 
~ov\' 

Page 6 of 59 

In addition, each major waste form includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 

necessary in order to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation for TA-55 
~("tOS' t,<<l;r'~ Ld.l. tht. bf~il\l\IJtJ "f ópkJi'rrts <l.t Ï;}5~ 

the physical descriptIOn of each waste item generated was documented 
õn a Waste Origination and Disposition Form (WODF) by the waste 
generator ~~~ ~ ~;f5>lled procedures. The PIS code for~ 
waste item?" -.fr 

~+i e.5nted 
on this fO~l'llthol12h feC'or:çJiBg af PIS 

~rl("~ "'as sf'ett~' h..fnrp :'gOl:lt 199Q...- ~ 
(Starting in 1987, the TA-55 Plutonium Facility began its cun'ent system 

of tracking waste items both by the process from which they originated 
as well as by their material content. Waste items are labeled with an item 
identification (ID) code that contains infOtmatîon on the waste material 
parameter of the item and an embedded PIS code that corresponds to the 
process that produced the waste ~ In the packaging process, a 

standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each ID code and record its matrix material. This form was signed by 
the waste packager and approved by quality assurance personnel. Both 
the WODFl'and DWLS for each TRU waste drum have been maintained 
as hard copy records by the generator. For waste stream T A-55-19, 
example copies of these container records (for combustible debris) are 
included in Attachment 4. Note that this waste container 
(LA00000056636) contains waste items generated by three different PIS 
codes (CXL, ED, and SC), each with its own completed WODF. 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, T A-55 wastes 
have been assigned to waste streams based on the waste segregation 
schemes used by TA-55: 

. First by radioisotope content (P~38 or Pl)\239 matelial type) 

Then by material matlix (combustible, noncombustible, metal, glass, 

etc. waste types) 

. 

. Then by hazardous waste status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delineation was perfOlmed using waste generator 
information (such as the WODF and DWLS) that has been compiled in 
an electronic data base that is part of the Sampling Plan. Because waste 
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items from several different PIS codes were combined into each waste 

mum, a special sort on the PIS code of each waste item in a drum was 
necessary to determine if the drum contained all non-mixed items, some 
or all mixed-waste items, or a special case item (such as an item from 
PIS code SS carrying the EPA Hazardous Waste Number (HWN) PI20). 
If the PIS code information was missing for any item in a waste drum (as 

was the case for many older wastes), that drum was conservatively 
assigned to the mixed-waste stream. Fortunately, the special case wastes 
carrying the HWN P120 were generated relatively recently, such that the 
data base records for those items areÆomplete. 

"- 
VSI4 4.lI.'} 

Waste Container Labeling 3.2.3 

The net effect of the waste packaging system used at T A-55 is that 
several HWNs are conservatively assigned to individual waste streams 
for the purposes of WIPP disposal, because the WIPP W AP requires 
HWN assignment on a waste stream rather than a waste container basis. 
For the purposes of generator and on-site storage, however, LANL labels 
waste on a container by container basis. Thus, the hazardous labels on 
containers in storage at LANL should not be expected to correspond to 
the HWNs assigned to the waste stream through this AK summary 
report. Hazardous labels are updated to meet WIPP disposal 

requirements just before loading waste containers into the Transuranic 
Package Transporter-Model II (TRUPACT-ll) for shipping to WIPP. 

3.3 Waste Physical Form and Content Description Botl, of 
r 

" 

The TA-55-19. -19A, and-20 waste streams are defined as combu~tible debris 
, 

waste streams (Sampling Plan, Appendix D), with TA-55-19 beirlg a mixed-waste 
stream and TA-55-20 its non-mixed counterpart. TA-55-19A is a::smalJ substream 
lot, distinguished from TA-55-19 by the addition ofHWN PI20.I\hese waste 

J.('. 
streams include paper, rags, plastic, rubber, and plastic-based an3 cellulose-based 

waste generated at the facility. Plastic-based waste includes, but may not be 
limited to, polyethylene and vinyl tape, gloves, plastic vials, polystyrene, Tygon 
tubing, polyvinyl chloride plastic, Teflon products, Plexiglas, and dry box gloves 
(unleaded neoprene base). Cellulose-based waste includes, but may not be limited 
to, rags, wood, paper, and cardboard; laboratory coats and overalls; booties and 
cotton gloves, and similar materials. The waste may also contain a small fraction 
(generally less than 5 percent) of non-combustible solids (scrap metal, metal lids, 
and clothing zippers) (Sampling Plan, Appendix D). 

Leaded gloves are also generated as process waste in T A-55 operations. Prior to 
1987, leaded gloves were discarded in the combustible and non-combustible 
debris waste streams, including T A-55-19. Between 1987 and May 1992, leaded 
gloves began to be segregated from combustible debris and discarded in the metal 
debris waste stream because of concern that explosive lead oxides might form if 
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the combustible debris waste wer~incinerated. Since May 1992, leaded gloves 

have been routinely segregated from other metal deblis waste and assigned to a 

separate leaded-glove waste stream. 

3.4 Waste Volume and Time Period of Waste Generation 

. 

The following information is from Appendix D of the Sampling Plan (R.3). These 
\ t)v{rd:or'j$ ~s are expected to change because the Sampling Plan is continually updated 

as new waste information is obtained. 

· T A-55-19 includes 4173 containers (873 cubic meters), that were generated 
from 1978 to the present time. 

· Waste stream lot T A-5S-19A is not yet fully defined in the sense that a list of 
specific waste containers in this lot has not yet been prepared. This is because 
PIS codes are not always explicitly identified for waste items in T A-55 waste 
containers. However, it may be possible to extract this information from the 
waste item identifiers, at which time waste containers can be assigned to 
TA-55-19A. 

· T A-55-20 includes 281 containers (59 cubic meters), that were generated from 
1979 to the present time. 

3.5 Waste Stream Generation Processes 

3.5.1 Overview 

The TA-S5-19, -19A, and -20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
development activities. The variety of plutonium handling operations 
includes: 

,ft 

· Preparing ultra-pure plutonium metals, alloys, and compounds 

· Preparing on a large scale specific alloys, including casting and 
machining these materials into specific shapes 

· Determining high-temperature thermodynamic properties of 
plutonium 

· Reclaiming plutonium from scrap and residues produced by 

numerous feed sources 

· Disassembling components for inspection and analysis 
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· Manufacturing of parts on a limited basis 

· Processing mixtures of plutonium and uranium oxides for reactor 
fuels. 

The manufacturing and research operations performed at T A-55 in the 
recovery of plutonium results in the production of plutonium- 
contaminated scrap and residues. These residues are processed to recover 
as much plutonium as is practical (TWCP-352). TA-55 has extensive 
capabilities for the extraction and recovery of plutonium from residues 
and scrap generated from operations at various LANL, other U.S. 
Department of Energy (DOE) facilities, and commercial radioactive source~.se recovery operations, along with associated maintenance 
operat o~ a d TA-55 plutonium research are the sources ofTRU waste 
genera! t TA-55. 

.L 6 P e 
rt:..fl ilv\S 

Plutonium processing faciliti&6 generate contaminated combustible 
waste from: 

· Plastic materials that result in combustible waste such as Tygon 
tubing, polyvinyl chloride vials, plastic bags, etc. 

· Cellulose-based cleaning aids and personal protective equipment 
such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

· Rubber- and Teflon-based products used in operations, such as 

rubber gloves, Teflon tape, gaskets, stoppers, etc. 

3.5.2 Process Flow Diagrams 

J,e. 
Detailed information about the T A-55 plutonium recovery processes can 
be found in the ,Erocess AK reports. For purposes of the AK search, and 
to allow convement referral to and referencing of the 'process AK reports 1. (. 
in this waste stream AK ~ummary !eport, the processes have been 
arbitrarily divided into six major areas: 

...f. (". 

· Chloride Operations (TWCP-AK-2.1-002) 
· Nitrate Operations (TWCP-AK-2.1-005) 
· Miscellaneous Operations (TWCP-AK-2.1-004) 
· Special Processing (TWCP-AK-2.1-007) 
. Metal Operation Processes (TWCP-AK-2.1-003) 
. Pyrochemical Processes (TWCP-AK-2.1-006) 

Generalized flow diagrams for th~~ìx operational areas te1eva:ht to thi3 

AK &8ar:9'are presented as Attachment 3 and indicate PIS codes for the 
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various processes. The full block flow diagram for plutonium processing 
and waste management at TA-55 is given in reference TWCP-886. 

(7--- 'P 
~ 

The following subsections describe the processes that generated debris 
waste assigned to the TA-55-19, -19A, and -20 waste streams. The I 
poten~ial for RCR~-regul~ted constituents to, be presen~ due. to fee~ 

,C", mate~ chemIcal use III these processes IS summanzed m Sectl~ 
3.6.1 and 3.6.3. The applicability of EP A HWNs as a result of this I 
potential is specified in Section 8. 

3.5.3 ChlOIide Operations 

PIS codes CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PB, 
PRR, PUB, and SE 

A detailed description of chlolide operations can be found in Process 
Acceptable Knowledge Summary Reportfor Chloride Operations at TA- 
55 (TWCP-AK-2.1-002). 

The overall goal of the chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 
from pyrochemical operations, plutonium-beryllium (PuB e) neutron 
sources, analytical laboratory solutions, and residues from other DOE 
facilities. Chloride operations can be broken down into the following 
process steps: 

i 

. pretreatment 
· dissolution 
· purification 
· hydroxide precipitation 

, 

Pretreatment may include sorting, crushing, and/or pulverizing feed 
materials prior to being fed into later steps of chloride operations. A 

separate pretreatment procedure is the decladding of plutonium- 
beryllium sources. The PuBe metal alloy is removed from the sources, 
which are then entered into the chloride line for plutonium recovery 
along with other materials. 

In the dissolution step, hydrochloric acid is used to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further purification (see next paragraph), and solid 
wastes are discarded as debris waste or sent to cement fixation" 11"\ 

h;i rtok o~n,j (Se.d.';tnl 3,5.4.). 
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Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chemical nature of the matelial to 
be pUlified. Ion exchange columns are used to collect plutonium and 
separate out impurities. Emiched solutions may be further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 
plutonium oxide. 

In the hydroxide precipitation step, plutonium in solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes and derive from on "'or;:m,ore of the following: feed 

__materials that consist of or contain h~fuet'.ls;iQ) leaching of . I from 
s+o..IIt/e.55-d'e.et equipment components; or (c)l!rom s~~yer salt (until 1994) as 

an indicator of chloride content. The reslllt\n(~n~ched hydroxide cakes 
become feed material for nitrate operations~iquid meeting the T A- 
50 WAC is sent to the RL WTP using the caustic waste line. Some 
hydroxide cakes are returned to the dissolution step for re-processing. 

CArolOtlqltt 

J'>'; e~'1J 
de1.ek 

ex..i-r.. oS 
? jO~ 

3.5.4 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, 
FX, GMS, HC, HCD, RD, HGMS, HP, HRA, lA, IS, LC, LGl, LG2, 
LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OR 
OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC,SP, SSD, SX, IDC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 
Acceptable Knowledge Summary ReportfoT Nitrate Operations at TA-55 
(TWCP-AK-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations. and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

. pretreatment 

. dissolution 

. purification 

. evaporation 

. cement fixation 
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compounds, their characterization and reaction chemistry, and 

application to existing actinide processing technology. Other operations 
comprised a broad range of laboratory acti vities in support of 
fundamental and applied actinide chemistry research, including 
preparation of solvents and reagents, synthesis of new chemical 
compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 

Analytical Operations. This category covers all analytical techniques 

perlormed in Room 124 of the Plutonium Facility. Processes involve 
analysis of plutonium and americium, RCRA metals, and trace metals. 
Originators provide samples, which are prepared for further analyses, 
such as inductively-coupled plasma (ICP) and X-ray energy spectroscopy 
(XES). Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, or sent to recovery operations. 

R&D Efforts. Several small-scale R&D efforts primarily focused on 
plutonium recovery included the following activities: 

· Fluoride sintering of PU02 took advantage of the presence of fluoride 
to aid the formation of a sintered mass of PuOz powder at 

temperatures above 700 oc. 

· Chlorination of Pu oxides involved oxides with tantalum chips from 
Rocky Flats Environmental Technology Site (RFETS). Chlorination 

,was used to recover plutonium from potassium chloride and sodium 
. lchloride matrices. 

· Processing of molten-salt extraction (MSE) salts generated at LANL 
iandRFETS. 

· r::Recovery of plutonium from ash involving plutonium/thorium oxide 
:..mixtures. 

· I Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium for NDA 
standards. 

S 

MeasurementlDetection Operations and Studies. PIS code VS involve,d 
the inspection of oxides and metals. Materials vJáre retrieved from the 
vault, brought to the glovebox, inspected and sampled if necessary, then 
repackaged and returned to the vault. Assay methods include XES, laser 
based spectroscopy, and other spectroscopic techniques. ~ 

r --d... 
'-Electron microscopy may be conducted on actinide samples in the 

future. In addition to elemental and isotopic analyses, other 

I 
Fì Ú,. 

de4: 
f!?fsc. Of' 
fJn.a~f 
~Ak 

~",,f- 
r e( i-( 

Vs 
f.J". 

oS' J./i) 
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3.5.7 Metal Operation Processes 

PIS codes AO, ARI, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, 
ELW, EM, EY AC, FF, FSPF, GI, HG, ill, IN, ITF, ITF4, ITF7, lA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCR, PD, PE, PF, PH, PIG, 
RAP, RAP2, RL, RS, SRL, TIGR, VA, YO, WE, WLT 

A detailed description of metal operation processes is found in Process 
Acceptable Knowledge Summary Report for Metal Operation Processes 
at TA-55 (TWCP-AK-2.1-003). 

The processes included in metal operations can be divided into three 
groups 

· on-going metal operation processes 
· developmental metal operations 
. reactor fuel development processes 

The main goal of metal processes is to take the high purity metal 
produced by pyrochemìcal operations and produce shaped metal pieces. 
On-going metal operation processes include various R&D activities, 
alloy development, casting of metals, welding, coating, and 

machining/metalwork on various metals. Developmental metal 
operations include the Advanced Recovery and Integrated Extraction 
System (ARIES) project, assembly operations, burst testing of shells, 
experimental laser welding, furnace operations, and various other 

experimental activities. In reactor fuel development, enriched uranium 
oxide, depleted uranium oxide, and/or plutonium oxide feeds are 
blended and mixed with graphite, and various operations are performed 
to convert the feed material into pellets that can be used for fuel. Testing 
and R&D are done on the fuel pellets. 

3.5.8 Pyrochemical Processes 

PIS codes CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, 
SD, SS, and SSMD 

A detailed description of pyrochernical processes is found in Process 
Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006). 

Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochernical process outputs 

are most often highÃ'urity metaJf(or metal operations. 

f..e eJ M J-e.r í ~h 
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3.5.8.1 Metal preparation processes include the following~~@ratig~: 

Metal Preparation Line. The metal preparation line produces 
plutonium metal from fluoride salts. Hydrogen fluoride gas 
reacts with plutonium oxides obtained from calcination of 
oxalate or peroxide precipitates from the aqueous nitrate or 
chloride process lines. The plutonium compound is further 
reacted with various chemicals to produce plutonium metal, 
which can then be recovered as a button by breaking the 

crucible. ~b~ 
Direct Oxide Reduction (D~n t~ single pass DOR 
process, plutonium oxide and-Saleíúm metal are reacted in 
molten calcium chloride (CaCh) or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The' 
reaction is conducted in a magnesium oxide (MgO) crucible. 
After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
contains unreacted oxide and metal shot, which was 
sometimes recovered by addition of fresh salt plus additional 
calcium metal. 

Multiple-Cycle Direct Oxide Reduction (MCDOR). To 
minimize the salt waste, the MCDOR process was started, in 
which the molten salt is regenerated by sparging the CaCh- 
CaO mixture with chlorine gas between multiple plutonium 
metal production runs. After approximately five cycles of 
metal production, the mixture is cooled and the salt and metal 
phases are separated. 

3.5.8.2 Metal purification processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate 
americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from 
plutonium metal (TWCP-352). This process is employed only 
if the americium content is greater than 1000 ppm. In the 
original process, which operated from 1979 to 1988, 
magnesium chloride (MgCh) was added to the impure 
plutonium metal in a molten salt of sodium chloride (NaCI) 
and potassium chloride (KCI), contained in a MgO crucible 
and heated to 750oC. The magnesium chloride oxidized 
americium to AmCh, although some plutonium was also 
converted to the chloride saIt form. In 1988, the MSE process 
was converted to use plutonium chloride (PuCI3) produced by 
in-situ chlorination in a tantalum crucible. In the LANL 
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sodium or potassium left in the salts are converted to 

nonpyrophoric oxide forms. 

Vanadium pentoxide (V2Üs) was used in place of carbonate 
to convert metals to oxide as part of the salt stripping process 
for a few months in 1998. Wastes that potentially contain this 
chemical (HWN P120) will be segregrated into waste stream 
lot TA-55-19A (see Section 4.0y?-- 

( 7' 
" 

Salt D~stillati?n. Salt distillati~~loJS the recovery of 
. 

plutonIum oXIde from the chloÌ~lt and produces punfied 
chloride salt for reuse. 

Pyroredox. The pyroredox operation was used to recover 
plutonium from spent anode heels in the mid- to late 1980s. 
The anode heel was polished with calcium metal to remove 
surface oxide, then oxidized to plutonium (III) with zinc 
chloride (ZnCh) in molten KCI, forming plutonium chloride 
(PuCh). Elements more electro active than zinc (including 
barium) were oxidized into the salt phase, and the zinc 

formed a metal button. The salt was then mixed with calcium 
metal in CaCh to reduce the plutonium to the metal phase, as 

well as reducing all elements less electroactive than calcium. 
The salt phase containing small amounts of the impurity 
barium was mechanically separated from the metal phase and 
discarded. The metal phase containing zinc was placed in the 
vault or further treated, and the plutonium eventually was 
routed back to ER. 

Ingot Casting. Metal is melted in a MgO crucible to cast the 

ingot. 

Metal Coalescence. Metal coalescence is used for plutonium 
turnings to coalesce the turnings into a metal button. Calcium 
metal and CaCh are added to a MgO crucible along with the 

turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace 
or crucible surfaces are collected for conversion to the oxide 
phase. These metal pieces are placed in a furnace for the 
conversion process. The oxide is then transferred to the vault. 

Neptunium. A campaign to work off neptunium residues 
stored in the vault was undertaken in 1993 and was only 
acti ve that year. 
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Pickling. Pickling (i.e., leaching metal with a strong acid) is 

typically a head-end operation. After a few furnace runs, 

plutonium metal begins to accumulate on tools and furnace 

parts. It then becomes necessary to leach the plutonium from 
these items. In addition, after calcium metal reduction 

processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an 

adherent skin of calcium metal. Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is 
used to pickle Pu from other metals. 

Plutonium Trichloride Preparation. An intermediate process 
in Pu metal production prepared plutonium trichloride by 
bubbling a carrier gas (chlorine) through carbon tetrachloride 
and passing the mixed gas stream through a bed of plutonium 
oxide at 500 oC-600 oC before being absorbed in a 5-6 
molar potassium hydroxide solution. The carbon tetrachloride 
was broken down into phosgene, carbon monoxide, and 

carbon dioxide gases in this process, which was active 

between January 1987 and June 1989, at which time the 

process switched to the use of phosgene gas until the process 
ended in May 1991. Feed material was high purity oxides 
from the vault or from other PIS codes. The product 

plutonium trichloride was reduced to metal by the MSE or 
ER processes. 

3.6 Material Inputs to the Waste Generation Processes 

'3.~.\ 

-b> 
Ilr 

Material inputs to themgeneration processes derive from ~general 
sources: (a) feed mate .at ( ~ associated nuclear material types, (c) chemical use, 

Àand (d) ancillary mate 
. 

puts such as those related to the use of laboratory 

C ,~\,,*t,l equipment and materials and glovebox maintenance activities. 
\ Q.e." 

~~ Jí'~5 The feed materials forTA-55 processes that generate waste in waste streams TA- 
55-19 and T A-55-20 consist ofthe general types of mate~listed in Table l.tmrt n~s~ .çee.l. 

~1J-t'IJS"are obtained either from the storage vault, as process out u~ om vari~/S 
codes, or from sources outside TA-55, including other DO facilitiesu I 
These feed materials fall into four general categories: 

~~ . pure P~to be recycled from pits and sealed sources or to be reworked into 
desired shapes or chemical forms 

.Ç' 
;11 ~t~rM 0 

· intermediate Pu products in purification processes, ~ch a~ solutions, oxides, 
hydroxides, salts, .9(anode heels) e-tc. 
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. a wide variety of matrices contaminated with Pu above the DL, such as ash, 
'So.l~ 

equipmen,and solutions 

. experimental R&D feed .,...,Je.ríJ..r 

1: 
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Potential Presence of RCRA-Regulated .- 

PIS COdÄ Listed by Process Feed Material Substances 

Analytical laboratory Potentially contaminated with RCRA. ChIOrid~ttialion" CLS, CW, eX!. 
solutions regulated constituents (analy' lcal laboratory solutions 

. All analytical laboratory solutions are 
from LS-l); eSE, SE (other 

potentially contaminated with 
solutions) 

chromium (D007), lead (DOOS), and Miscellaneous operations: ACL, ICP 
mercury (DOO9) 

Nitrate operations: CF, HP 
. CLS-l solutions potentially 

contaminated with mercury (DOO9) and 
lead (DOOS), as well as RCRA-listed 
organic substances used as solvents, 
including acetone (F003), butyl alcohol 
(F003), carbon tetrachloride (DOI9), 
chlorobenzene (FOO2, D021), 
chloroform (D022), methanol (FOO3), 

methylene chloride (FOO2), 
tetrachloroethylene (FOO2, D039), 
xylene (F003) (CI-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA- Nitrate operations: AS, BF, BD 
regulated heavy metals cadmium (DOO6), 

Pyrochemical processes: RA chromium (D007), lead (DOOS), and silver 
(DOll). Heavy metals arsenic (D004), 
mercury (D009), and selenium (DOlO) are 
not present because they are volatilized 
from the Pu oxide feed at the high 

temperatures to which this material is 
subjected in PIS codes ER, RM, and SS 

(electrorefining step). 

Ash from PIS codes ETD, Usually suspect contaminated with bCJJÍUI"'l Miscellaneous operations: CK, CV, 
IS, SB, TDC, or from other MDOO5~cadmium (D006), chromium FDL, FLU, SO, XP 
DOE facilities (D007), lead (DOOS), and silver (DOll). Nitrate operations: AL, AT, ATL, ED, Arsenic (D004), mercury (D009), and HGMS, IS, MPD, PTS, RC, se selenium (DO 10) metals are volatilized at 

high temperatures if present in the oxide Special processing: ACD, lAM, SB, SL 
and chloride forms. 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances Chloride operations: CL 
magnesium oxide) present 

Nitrate operations: MAS, SC 

Special processing: ACD, SL 

Disassembled weapons High-purity Pu and U material types, no Metal operation processes: ARl, CA, 
components (pit diassembly) RCRA substances present PH, SRL 

Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBJ 

Table 1. Feed Materials for Processes Contributing to Waste Streams 
TA-55-19 and TA-55-20 

I 
LAN I.. Gro<.cp 
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Potential Presence of RCRA-Regulated 
Feed Material Substances PIS Codes, Listed by Process 

Experimental R&D feed Variable purity Miscellaneous operations: AD, CV, 
materials; various isotopes EXT, HRS, RASS, SA, XES, XP 
and isotopic mixtures of 

Nitrate operations: MAS 
actinides in various matrices 

Hydroxide cakes (process Typically contaminated with RCRA- Miscellaneous operations: AD 
output from PIS codes CLS, regulated heavy metals cadmium (DOO6), 

Nitrate operations: CD, HCD, lID, CW, CXL, DO, POSM, lead (D008), mercury (DOO9~Wsilver LG2 
PRR) (DO 11 ),and possibly chromium (D007) 

Special processing: DO, POSM 

Miscellaneous materials May be contaminated with RCRA-regulated Miscel1aneous operations: APD 
contaminated with Pu (e.g. heavy metals silver (DOll~cadmium 

Nitrate operations: ATL, BAC, CPOD, 
sand, slag, tools, crucibles, (D006), mercury (D009),lead (DOOS), and 

CR, ED, ETD, GMS, HGMS. IS 
metal, glass, plastic, labware, possibly chromium (DOO\ (combustible material), LGI (non- 
scrap, rags, glovebox 

combustible material), MAG, sweepings, pump oils, HEPA {nsert 
MAS, MELL (cellulosic material), 

fil ters) qw- ~ 
ML (metal equipment), NC (non- 

c.c W>1l"" combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), P AF. RO 
(organics), SC. SP, TDC (cellulosic 
material), VC, ZD 

Pyrochemical processes: PK (hardware, 
metal, anode chips from other PIS 
codes) 

Special processing: ACD, DO, SB, SL 

MSE salts Typically fairly pure. suspect contaminated Chloride operations: MB, MS 
.Wlth barium (DOOS) but no other RCRA 

Miscellaneous operations: XP sllbstances present 
Nitrate operations: MB, PS 

Neptunium residues from No RCRA-regulated substances Pyrochemical processes: Neptunium 
vault (only active in 1993) 

Pu chlorides and fluorides Variable purity Miscellaneous operations: FDL, SO 

Pyrochemìcal processes: ER, SD, SS 

Special processing: RM 
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Potential Presence of RCRA-Regulated 
Feed Material Substances PIS Codes, Listed by Process 

Pu metal or metal alloy from High purity, no RCRA-regulated Metal operation processes: AO, ARl, 
vault or from various PIS substances. unless noted otherwise BC, BT, CA, DA, ELW, EV AC, 
codes FSPF, ITF, ITF4, lA, KBTF, MA, 

MBC, MW, PCH (variable purity), 
PD, PE, PF, PH, RL, SRL, VD, 
WE, WLT 

Miscellaneous operations: AC, AC I, 
AC2, EXT, LIBS, ME, SA, SMP, 
VS 

Nitrate operations: ATL, BM, BU, MF, 
PAF, VPI 

Pyrochemical processes: CRD (variable 
purity), MO, SCB, SS, SSMD 

Special processing: ACC (variable 
purity), PI (variable purity), PPD, 
POSM, RM, SB 

Pu oxalates Typically fairly pure, no RCRA substances Nitrate operations: CC, DF, HC 
present 

Pu oxides Variable purity from PIS codes RB, RBI Metal operation processes: DOP (high- 
and others, and from the vault; suspect purity Pu and other radionuclides as 
contaminated with RCRA-regulated heavy ~ 

oxides) 

metals cadmium (D006) chromium(DOO7),c1-r 
" Miscellaneous operations: CK, CV, lead (DOO8) 

~pc.GL. EOC, EXT, FDL, FLU, IB, IE, LI, High purity oxides from PIS codes CA, DO, LIBS, SO, STF, VS, XP 
and MA, and from the vault 

Nitrate operations: ATL, BL, CH, 
CPOD, DP, ED, FC, LC, MPD, 
OD, PT, RB, RBI, SP, SSD, UPS, 
US, US2 

Pyrochemical processes: MP 
(generally high purity), OR 
(variable purity), PIP 

Special processing: DO, PI, PX, 
POSM. RM 

Pu-Be sources High purity constituents, no RCRA- Chloride operations: PB, PUB 
regulated substances 

Pyrochemical salts Typically fairly pure, no RCRA substances Chloride operations: MB, MS, PRR 
other than barium (DOOS) are present Miscellaneous operations: EXT, IB 

Nitrate operations: COD, COL, ME 
Special processing: DO 

Reactor fuel pellets High purity Pu and U material types, no Metal operation processes: ME 
RCRA-regulated substances 

Stainless steel andlor High purity metals, potential leaching of Chloride operations: PUB 
tantalum residues from chromium (DOO?) from stainless steel if 
decladding of Pu-Be sources subjected to strong acid 
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st-1P1"J 
Radionuc1ide Content Identification ('O,'lIt 011 c.,^-Ji"lAe ed'W, 

3J}òlol ..fnMAer<- 
The primary Pu material type inputs for T A-55 processe at T A-55 are 
listed in Table 2. The designation material type (e.g., MT 52) is used 
within the DOE Complex to describe the isotopic composition of 
common blends of radioactive materials used within the Complex. The 
material type notation was developed because it is a convenient way to 
describe material types that have very consistent isotopic compositions. 
Table 2 indicates the isotopic composition of the material types at the 
time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-24 1 

, respectively. The purpose of 
these bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of radionuclide versus another, based 
on radioassays of individual waste containers. The results of these 
calculations are also tabulated in Table 2, assuming (a) none of these 
isotopes were initially present in the material, (b) the oldest Pu material 
in inventory dates back to 1 January 1960, and (c) the waste was 
packaged on 1 January 1996, making it 36 years old (TWCP-698). 

T A-55 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WODP and DWLS (examples shown 
in Attachment 4). However, other radionuclidcs will be present in most 
of,the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 
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. Np-237, the decay product of Am-241 (half-life, 458 yr), is expected 
to be present mostly in minor amounts in most debris waste from 
processes at T A - 55. 

. In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 

uramum. 

· U-235 ingrowth from the decay of Pu-239 (half-life, 24,120 years) 
would be negligible due to the long half-life of Pu-239. 

· U-234 would be present in MT 83 (and to a lesser extent in other Pu 

material types) as a decay product of Pu-238 (half-life, 87.74 years) 
(Table 2). 

In addition, secondary radionuclides will be present in the waste due to 
processing of feed materials other than Pu (TWCP-698). Additional 
radionuclides expected to be present in each process were reviewed by a 

panel of experts at T A-55 and compiled in a memo according to PIS 
code (TWCP-882), as summarized in Table 3. 

Outing TWCP characterization, the contents of each waste package 

undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 

accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The results of these assay 
results are summarized in Section 14. 

Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from SME input. Individual process AK reports contain 
detailed assessments of these chemj.cal inputs, and of the applicability of 
EPA HWNs. In this section, discussion of chemical inputs are divided 
into the following categories: 

· Acids and bases 
. Gases and cryogenic fluids 
. Metals 
· Inorganic chemicals 
. Organic chemicals 
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5.0 CORRELA TIONS BETWEEN WASTE STREAMS 

Waste Streams TA-55-19 and TA-55-20 have been discussed together in this AK 
Summary Report. These waste streams are similar in physical form and waste material 
content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 
information, whereas TA-55-20 contains non-mixed waste. Other waste streams resulting 
from the same plutonium processing activities at TA-55 but differing in physical form 
and waste matrix code are listed in the Sampling Plan. 

6.0 ASSIGNMENT OF WASTE MATRIX CODES 

The waste matrix code S5300 is assigned to the waste streams TA-55-19 and TA-55-20 
based on waste generation practices described in the TA-55 Waste Management 
Procedure, 1996 (TWCP-351), description of past segregation practices (TWCP-701, 
Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002; TWCP- 
AK-2.1-003; TWCP-AK-2.1-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; and TWCP- 
AK-2.1-007). A more detailed waste matrix code can not be assigned to the TA-55-19 
and TA-55-20 waste streams because TA-55 waste management personnel did not 
segregate plastic waste from cellulosic waste. 

The following codes also apply to waste streams TA-55-19 and TA-55-20 from the 
Transuranic Waste Baseline Inventory Report (TWBIR), the TRUPACT IT Content Code 
(TRUCON) (DOE/WIPP-89-004/Rev.13), the Radioactive Solid Waste Disposal 

(RSWD), and the Item Description Code (IDC) (Sampling Plan). 

. TWBIR 

. TRUCON 

. RSWD 
· IDC 

LA-M16 (TA-55-19) andLA-T16 (TA-55-20) 

LA 116A, LA 116B, LA 116C, LA 116D, LA 116E, LA 116F, LA 
1l6H, LA 1161 

A14, A15, A16, A17, A18, A60 
004 (combustible waste) 

7.0 ASSIGNMENT OFW ASTE MA TERlAL PARAMETER CODES 

~ed Materials 1dcllb.G\..ãl.Ïuj 
TJ..~ 7A-sS" ~(. ~ S '1y.,1r~J.'ÅL:!tr"ï ì~Jutonium&f6(;E.~3in~!acilir generat~ contaminated combustible debris waste 

n"'~~~t primarily from: 
~ 

too-\" b t..C 

· Plastic materials that result in combustible waste such as Tygon tubing, polyvinyl 
chloride vials, plastic bags, old bag-out stubs, etc. 

· Cellulose-based cleaning aids and personal protective equipment such as rags, paper 
wipes, laboratory coats, coveralls, booties, etc. 
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. Acceptable Knowledge Documentation (TWCP-QP-l.l-021) 
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. Hazardous Waste Facility Pennit Issued to the Waste Isolatio1l Pilot Plant (EPA No. 
NM4890139088) (Attachment B, Waste Analysis Plan) 

. Waste Analysis at Facilities that Generate. Treat, Store and DÙpose of Hazardous 
Waste (E!A) ReMind f"rIt tv -t;'(\J i:A.e J."c.IAI"rl~ jdent;r;~ - J 1fl'l 

h 0 tfJ i LS 

Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-l.2-064 ) 

. 
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Table l Secondary Radionuclides in TA-55 TRU Waste 

'PI, 
PIS code generating waste 

AO, AP, A, CD, CF, CLX, CXL, DOP, EV, FA, RCD, RD, HP, lA, LR, 
MA, OR, R, PRR, PS, SS, SX, WE, XP; plus trace amounts expected in 
TRU waste generated by nearly all PIS codes, due to ingrowth from Pu-241 
decay. Waste could be either depleted or enriched in Am depending upon 
whether the source of contamination is the process product or the process 
residues. PI 
BC, CA, DOP, JA, MA, PH, SS, WE 

DOP, WE 

DOP, IS (Mar-Apr 1987), WE fr 
ATL, BC, CA, CF, DOP, ED, EV, IS, JA, MA, Neptunium, , RFX, WE; 
plus trace amounts expected in TRU waste generated by nearly all PIS 
codes, due to ingrowth from Am-241 decay 

BC (1989), JA (1989), WE 

IDC 

BV, IS, IDC 

CF, DOP, PT, WE 

BC, JA, WE 
nodl.-.... 

DOP, WE 

CN, FF, GI, MW, OB, PD, , SRL, UA; and PIS codes in nitrate 
operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 
CF, CR, COD, COL, CPOD, CR, OF, OP, OS, ED, EID, EV, FA, FC, FX, 
GMS, RC, HCD, RD, HGMS, HP, lIRA, lA, IS, LC, LG1, LG2, LR, 
MAS, ME, MELL, MF, ML, MPD, NC, NL, NR, 00, OR, OY, PA, P 
PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, C, SP, SSD, SX, 
TDC, UPS, US, US2, VC, VPI, VP2, VP3, VOL, ~ / 
BC, CN, FF, GI, JA, LC, MW, OB, PD,{ItC, RS, SRL, VA, UPS, US, WE,; 
and PIS codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, 
BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, OF, OP, DS, ED, 
EID, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, lIP, HRA, lA, IS, 
LC, LG1, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPO, NC, NL, 
NR, OD, OR, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, 
RO, RR, SC, SP, SSD, SX, IDC, UPS, US, US2, VC, VPl, VP2, VP3, 
VOL, ZD) 

Sources: TWCP-882, TWCP-AK-2.1-003, TWCP-AK-2.1-005 
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^Acids and bases. Acids used in the TA~55 processes covered in this 

report are ascorbic acid, formic acid, hydrochloric acid, hydrofluoric 
acid, nitric acid, oxalic acid, perchloric acid, stearic acid, sulfuric acid, 
and superacids (e.g., HS03F). Bases used in these processes are calcium 
hydroxide, magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EP A HWNs are applicable to the use ofthese chemicals 
in the TA-55 processes for the following reasons: 
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· D002 (corrosivity) does not apply to the solid debris waste because 
there are no free liquids in tlús waste. 

· DOOI (ignitability) does not apply to wastes in waste streams T A-55- 
19 or TA-55-19A despite the use of spent non-halogenated solvents 
(HWN F003) and the possible production of perchlorate salts in 
perchloric acid solutions for the following reasons: 

- Perchloric acid solutions are sent to cement fixation. 

Any perchlorate salts that might be present on rags are removed 
when. the rags are rinsed before being discarde~witk'the rinse 
water' ~ent to cement fixation. 

~ 

^ 

Solutions containing spent non-halogenated solvents are sent to 
the RLWTF if they are below the DL for Pu. 

Solutions containing spent solvents and above the DL for Pu are 
further treated by aqueous recovery processes as part of routine 
chloride and nitrate operations. Aqueous recovery involves 
dissolving any solid Pu in hydrochloric or nitric acid, followed by 
ion exchange to extract the Pu. The processed solutions are 
below the DL for Pu and are either sent to the RL WTF or to the 
evaporator for volume reduction. Evaporator bottoms are fixed in cemwaste form for wlúch ignitability is not a concern. 

- Ra s~Io aminated with spent solvents and above the DL for Pu, 
are ally decomposed, wlúch destroys any organic 
component. 'D L 

Although contaminated rags that are below the@>for Pu are 
discarded as combustible debris, headspace gas analyses support 
the expectation that the solvents are not present in the packaged 
waste at levels of concern. 

- In addition, 100 percent of the waste containers are subjected to 
headspace gas analysis. Any container showing over 500 ppm 
total flammable volatile organic compounds (VOCs) is 
prolúbited from being slúpped to the WIPP. (For comparison, the 
explosive limit for acetone is 25,000 ppm.) 
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· Fonnic acid and hydrofluoric acid are listed in Appendix VIII of 40 
CFR Part 261, for their corrosive and toxic characteristics, with EP A 
HWNs U123 and U134. However, these HWNs are not applicable to 
the mmmer in which these chemicals were used and discarded in the 
processes covered by this report. 

· None of these are F, K or P-listed chemicals 
s.C,.3,'1 

1\ 
Gases and cryogenic fluids. The following gases and cryogenic fluids 

. 

used in the TA-55 processes are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix VIII in that 
regulation: 

. argon 
· carbon dioxide 
· chlorine 
· halogen fluorides 
· hexafluoroethane 
· hydrogen chloride 
· krypton fluoride 
· methane 
. nitrogen (gas) 
· nitrogen (liquid) 
· perfluoropropane 
· tetrafluoromethane 

The following gases used in the TA-55 processes are identified in 
Appendix VIII of 40 CFR Part 261 as having hazardous characteristics. 
The chemical name is followed by the listed EP A HWN and the PIS 
codes in which the gas is used: 

· Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, SO 
· Hydrogen fluoride (U134) is used in PIS codes:MP, PI 
· Nitrogen dioxide (P078) is used in PIS code HRS 
· Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use ofthese gases in the TA-55 
processes. Compressed gas cylinders are kept outside of the gloveboxes; 
most are even outside the building, and the gases are plumbed into the 
glovebox. Thus, the gas cylinders are not discarded with TRU wastes. 
Additional reasons are as follows: 

· D002 (corrosivity) does not apply to the use of hydrogen fluoride 
because there are no free liquids in the solid TRU waste. 
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· D003 (reactivity) does not apply to phosgene because any excess 
chemical was passed through a solution of sodium hydroxide or 
potassium hydroxide, thereby producing a chloride salt solution. 

· P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are 
not applicable to the listed TA-55 processes because of the manner in 
which these gases are used and discarded in the processes covered by 
this report. 

· Hydrogen fluoride (U134) is listed in Appendix VITI of 40 CFR Part 
261 for its corrosive and toxic characteristics. However, this code is 
not applicable to the manner in which this gas is used and discarded 
in the processes covered by this report. 

3,eo.33 
Metals. The following metals used in the TA-55 processes are not l\ 
identified as having hazardous characteristics in 40 CPR Part 261, 
including Appendix VIII of that regulation: bismuth, bismuth-tin alloy, 
calcium, copper wool, gallium (metal, oxide or salt), gold, lanthanides, 
lutetium, niobium + 1 percent zirconium metal, platinum, platinum- 
rhodium alloy, tantalum (metal, alloy, oxide or salt), titanium, uranium 
powder (depleted), vanadium, and zirconium alloy. 

Several metals used in TA-55 processes are identified in 40 CFR Part 
261 or in Appendix VIII of that regulation as having hazardous 
characteristics. The bullets below list the chemical name, its listed EP A 

HWN, the PIS codes in which the metal is used, and the applicability of 
the EP A HWNs for use of these metals in the TA-55 processes: 

· 'Alkaline earth metals (D003) were used in PIS codes AC, ACl and 
AC2; it is possible that one or more of these were pyrophoric. 

,However, EPA HWN D003 does not apply to PIS codes AC, ACl, 
i'.or AC2 because the metals are consumed or oxidized before 
~discarding. 

· : Arsenic (0004) was used in PIS code PE between 1984 and 1985, 
slVand EPA HWN D004 is applicable to PIS code PE during this 
'<"period. 

· Cadmium (D006) applies to a limited number of anode heels 
'produced in PIS codes ER, PX, and SS using cadmium as a solvent. 

· Lead (D008) was used in PIS codes DOP, ER, KBTF, PX, and SS. 
For combustible debris waste, EPA HWN D008 is applicable to PIS 
codes DOP, KBTF, and px. For PIS codes ER and SS, D008 is only 
applicable to the metal waste. 
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· Tin-lead (D008) solder was used in sensors in PIS code BT, but 
D008 is only applicable to the metal waste from this PIS code, and 
not to the combustible debris waste. 

· Mercury (D009) applies to PIS code SSMD, in which it was used for 
about one week in the summer of 1994. 

· Nickel powder was used in PIS code CO as a sintering aid. This 
metal is listed in Appendix VIII but no HWN is given. 

""- 
" 

· Sodium (D003) was used in PIS code EL. However, D003 does not 
apply in this case because excess Na is dissolved in Dowanol 80. 

· Stainless steel (contains chromium, D007) was used in PIS code WE. 
However, EP A HWN D007 does not apply in this case. There is no 
potential to leach chromium because stainless steel is not exposed to 
strong acids in PIS code WE. 

'3,G.3 .~ 

Inorganic chemicals. The following inorganic chemicals used in the TA- 
55 processes are not identified as having hazardous characteristics in 40 
CPR Part 261, including Appendix VIII in that regulation: aluminum 
bifluoride, aluminum chloride, aluminum fluoride, aluminum nitrate, 
aluminum oxide, anunonium chloride, antimony pentafluoride, bromine, 
calcium carbonate, calcium chloride, calcium fluoride, calcium nitrate, 
cerium nitrate, cesium chloride, cobalt nitrate, dicesium 
hexachloroplutonate (DCHP), ferric ammonium sulfate hydrate, ferric 
nitrate, ferrous ammonium sulfate, ferrous chloride, ferrous sulfamate, 
FOOF, graphite, gypsum cement, hydrogen peroxide, hydroxylamine 
chloride, hydroxylamine hydrochloride, hydroxylamine nitrate, iodine, 
lanthanum nitrate, lithium chloride, magnesium chloride, magnesium 
oxide, magnesium perchlorate, molybdenum oxide, phosphates, Portland 
cement, potassium chloride, potassium fluoride, potassium 
permanganate, potassium thiocyanate, silicone lubricant, sodium 
bicarbonate, sodium carbonate, sodium chloride, sodium chlorite, 
sodium citrate retarder, sodium dithionate, sodium nitrate, sodium 
nitrite, sodium oxalate, sodium sulfate, sodium tetraborate, stannous 
chloride, thorium oxide, uranium oxide (depleted), zinc chloride, zinc 
stearate, and zirconium carbide. Some processes indicated the Use of 
nitrate, chloride, carbonate, bicarbonate, oxalate, and nitrite salts of 
sodium, potassium, lithium, magnesium, calcium, and iron. 

Several inorganic chemicals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII of that regulation as having hazardous 
characteristics. Table 4 lists these chemicals, their HWN, PIS codes in 
which they were used, and the applicability of the HWNs to the use of 
these chemicals in TA-55 processes: 
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5 
Tablej Use of RCRA-Regulated Inorganic Chemicals in TA-S5 Processes 

Inorganic chemicals and PIS The following summarizes the applicability of ReRA D-listings 
codes in which they were used and P-Ustings due to metals used in the processes: 

Hydrogen peroxide D001 (ignitability-oxidizer) and D003 (reactivity) do not apply to 
the use of hydrogen peroxide because there are no free liquids in the 
TRU solid waste 

Lead hydroxide, oxide, or nitrate D008 (lead) applies to. PIS code AD. 
(pIS code AD) 

Mercuric nitrate (pIS codes VP1 D009 (mercury) applies to PIS codes VP1 and VP3. Mercuric nitrate 
and VP3) is used as a catalyst in PIS code VP 1; the hydroxide cake produced 

in VPI is processed in PIS code VP3. 

Potassium dichromate (PIS codes D007 (chromium) applies to PIS codes AD, CS, eSE, DO, and SE 
AD, es, eSE, DO, and SE) because of the use of potassium dichromate as a titration endpoint 

indicator until end of 1993. The solution and precipitates were 
processed by hydroxide precipitation under the same codes. The 
chromium was incorporated as a contaminant in the hydroxide cakes. 

Silver nitrate and other silver salts DOll (silver) applies to PIS codes ew and ex due to the use of (PIS codes AC1, epOD, es, eSE, silver nitrate for chloride titrations under PIS codes es, eSE and SE 
DO, SE) until 1993. The solution and precipitates were processed by 

hydroxide precipitation under PIS codes CW and ex.. Silver was 
incorporated as a contaminant in the hydroxide cakes. 

DOll (silver) applies to PIS code CPOD due to the use of silver 
nitrate as a catalyst from 1990 to 1994. DOll (silver) applies to PIS 
code ACI due to the use of silver salts. 

Sodium chromate (pIS code PT) D007 (chromium) applies to PIS code PT due to the use of sodium 
chromate in the separation of thorium from plutonium and 
amenclum. 

Uranium nitride, depleted (pIS D003 (reactivity) does not apply to the use of uranium nitride in PIS 
code FF) code FF. Although this chemical is pyrophoric, its disposal in an 

oxidizing environment eliuúnates this characteristic because it is 
converted to uranium oxide. Uranium nitride is oxidized in the 
passivation furnace (pIS code P A) prior to discard. 

Vanadium pentoxide (pIS code Pl20 (vanadium pentoxide) applies to waste generated under PIS 
SS) code SD from February to March 1998, and under PIS code SS from 

May 27, 1998 to June 10, 1998. 
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Organic chemicals. The following organic chemicals used in the TA-55 
processes are not identified as having hazardous characteristics in 40 
CFR Part 261, including Appendix VIII in that regulation: I-propanol, 3- 
in-I household oil, acetonitrile, alkylating agents (unspecified), 

bromobenzene, bromocresol purple, carbon tetrafluoride, Citrapeel, 
DBBP (dibutyl butyl-phosphonate), DBBP (dibutyl butyl- 
phosphonate)/Isopar (isoparaffinic hydrocarbon solvent), diethyl oxalate, 
dihexyl n,n-diethylcarbamoylmethyl phosphonate (DHDCMP), 
diisopropyl benzene, Dow Corning 2000 Oil, Dowanol 80 (long-chain 
alcohol), ethanol, ethylene glycol, Fantastic, formamide, Fomblin brand 
pump oil, Golo cleaner (kerosene derivative), hexane, hydrazine 
dihydrochloride, hydrazine hydrochloride, ion exchange resin, 
isopropanol, kerosene, Metalprep 79 (phosphoric acid-based metal 
cleaner), MolyKote, n-dodecane, Nuetracleaner #1, Nuetracleaner #2, 
octylphenyl diisobutyl carbamoylmethyl phosphine oxide (CMPO), oil 
( engine), organic liquid emulsifier, organicstrip, perchlorocarbons, 
phenolphthalein, phosphate buffer solution, phosphine oxide, phthalate 
buffer solution, polyethylene glycol, polyoxyethylene-20-sorbitan laurate 
(surfactant), SF-21 (as coolant), silicon adhesive, silicon defoamer, 
sugar, surfactants, tetraethylamine hydrochloride, tetraethylamine 
hydroxide, tetraethylammonium hydroxide, Texaco Regal 32 oil (cutting 
oil), thionyl chloride, tributyl phosphate (TBP), tributyl phosphate 
(TBP)/Isopar (isoparaffinic hydrocarbon solvent), tributyl phosphate and 
iodine in kerosene, trioctylphosphine oxide (TOPO), urea, vactra oil, 
vacuum grease, vacuum pump oil, WD-40, and Windex. 

Several organic chemicals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix vm of that regulation as having hazardous 
characteristics. Table 5 lists these chemicals, their HWNs, PIS codes in 
wlùch they were used, and the applicability of the HWNs to the use of 
these chemicals in T A-55 processes. 

4.0 DIVISION OF THE1W ASTE STREAM INTO LOTS 

TA-55-19A is a subset (i.e., lot) of waste stream TA-55-19. Waste in this lot, which is 
expected to consist of only a few drums, is identical to the rest of the waste stream except 
for the possibility that the drums may contain vanadium pentoxide (EP A HWN P120), 
which was used only between 02/01/98 and 06/10198 in two specific PIS codes. 

TA-55-19A is not fully defined in the sense that a list of specific waste containers in this 
lOit has not yet been prepared. This is because PIS codes are not always explicitly 
identified for waste items in TA-55 waste containers. However, the possibility of 
extracting this information from the waste item identifiers is being evaluated. If 
slLccessful, this action will permit a listing of waste containers assigned to TA-55-19A. 
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Tablef Use of RCRA-Regulated Organic Chemicals in TA-55 Processes 

Organic CheDÚcal and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, · F003 applies to PIS code ME because it may have been used in the glovebox for 
and MOX) cleaning. 

· F003 does not apply to PIS code FF or MOX because it 'Was only used outside the 
glovebox. 

Benzene (PIS codes AC, AC1, · 0018 (benzene) applies to PIS codes AC, AC1, AC2, and SA 
AC2, and SA) 

· F005 applies to PIS codes AC, AC1, AC2, and SA, in which benzene was used as 
a solvent 

Carbon tetrachloride (PIS codes · D019 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and PX. This 
AD, CV, PTP, and PX) chemical was used in PTP between 1/87 and 6/89. 

· F002 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 
a solvent or for degreasing. 

Chloroform (PIS codes AC, · D022 (chloroform) applies to PIS codes AC, AC1, AC2, APD, FF and XO. 
AC1, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, if not all, of the residual chloroform 
before the micro spheres were taken into the glovebox for sintering. 

Diethyl ether (pIS code SA) · F003 applies to PIS code SA because of solvent use. 

Freon and Freon TF (PIS codes · F002 applies to PIS codes DA, MA and XO. 
CA, DA, MA, MW, PD, PF, 

· F002 does not apply to PIS codes CA, MW, PO, SCB, SRI-, VA, VD and WE. SCB, SRL, UA, YD, WE and 

XO) Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 
air-dried to avoid the need for cellulosic wipes. 

· F002 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw. 

Methanol (PiS codes AD and · F003 applies to PIS code AD because it may have been used for cleaning inside 
SO) the glovebox. 

· F003 does not apply to P /S code SO because it was used in a cold trap outside the 
glovebox. 

Methylene chloride (PIS code · Foo2 applies to PIS code AC1 because this chemical was used as a solvent (MA) AC1) and a paint stripper (XO). 

Methyl ethyl ketone (pIS codes · D035 (methyl ethyl ketone) applies to PIS codes MA and Xo. 
MA and XO) 

· F005 applies to PIS codes MA and XO, in which methyl ethyl ketone was used as a 

solvent (MA) and paint stripper (XO). 

Pyridine (PIS codes AC and · D038 (pyridine) applies to PIS codes AC, AC2 and SA 
SA) 

· F005 applies to PIS codes AC, AC2 and SA, in which pyridine was used as 
solvent 

Tap Magic (contains 1,1,1 · F002 does not apply to PIS code MA because Tap Magic is used as a metal cutting 
trichloroethane) (pIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 
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5.0 CORRELATIONS BETWEEN WASTE STREAMS 

Waste Streams TA-55-19 and TA-55-20 have been discussed together in this AK 
Summary Report. These waste streams are similar in physical form and waste material 
content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 

ne. 1P information, whereas TA-55-20 contains non-mixed was~r waste streams resulting '" 

f\'IO~ 
sf4lclf..... d,from the same plutonium processing activities at TA-55 but differing in physical form /'l t1feS ..ç ..,.s~) ~l.I 

and waste matrix code are listed in the Sampling Plan. Theú.. jY\c.J~k WAJte ~~""r~,., 
ø.. ,.....dtJ dfbrfS; 

:} lASS) ~r"P":1t) /-tEPA ~:J.~.u') QnJ c~,..e,qu w....stt) c:.! wùJ 44 ~ S'pe(,ßc. wr..sJ.~ 

6.0 ASSIGNMENT OF WASTE MATRIX CODES s+~...,..s ruth 45 COJo"Lwtlb)-e J^OhCU1tt.C4tj/~ 
cAÜr1$'. 

The waste matrix code S5300 is assigned to the waste streams TA-55-19 and TA-55-20 
based on waste generation practices described in the T A-55 Waste Management 
Procedure, 1996 (TWCP-351), description of past segregation practices (TWCP-701, 
Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002; TWCP- 
AK-2.1-003; TWCP-AK-2.1-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; and TWCP- 
AK-2.1-007). A more detailed waste matrix code can not be assigned to the TA-55-19 
and TA-55-20 waste streams because TA-55 waste management personnel did not 
sl~gregate plastic waste from cellulosic waste. 

The following codes also apply to waste streams TA-55-19 and TA-55-20 from the 
Transuranic Waste Baseline Inventory Report (TWBIR), the TRUP ACT II Content Code 
(TRUCON) (DOEIWIPP-89-004/Rev.13), the Radioactive Solid Waste Disposal 
(RSWD), and the Item Description Code (IDC) (Sampling Plan). 

. TWBIR 

. TRUCON 
LA-M16 (TA-55-19) and LA-T16 (TA-55-20) 

LA 116A, LA 116B, LA 116C, LA 116D, LA 116E, LA 116F, LA 
116H, LA 1161 

A14, A15, A16, A17, A18, A60 
004 (çombustible waste) ( wrrtpì 

. RSWD 

. IDC 

t ,,~ fn)tr, 7.0 ASSIGNMENT OF WASTE MATERIAL P TERCODES,. 
;..I\'~ -IAiS ,'n+O~ r, "Y\~ l(hOI,J/~Ã~ or b~ ~ 

The following waste.mat~ parameter de e assigned to wasle streams TA-55-19 ~~ and TA-55-20 based o~ waste gene ation practices described in the TA-55 Waste st(..~O'''\ Management Procedures (see Section 3.~) T}.. 55 p1o...ç;:,;:, AK.lçpvJ.l~ (T',"tcp AIeL '3,G,. ~.tnc.~, 
~ ~ 

...... 

{f~( \\l~1 
'\.. Y 'ov. 

i>'\/-$ 
. Cellulosics 
. Plastics (waste materials) 
. Rubber 
. Steel (packaging materials) 

~ 
f'lo,l7 vt +hI! Sf+.tt.hCt. fø 
enJ. ; h14IJ-t.J~ 
C -h f f> t h~Jd- p~f,) 
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The reliability of this AK information can be assessed in part based on a review of 

(!1e gas analyses for containers assigned to waste stream TA-55-19 (Section 
l4.1/). 

If 

8.2 lClty Listings 

Both TA-55-19 and TA-55~19A are conservatively assigned the D-listings of 
D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI8, D019, D021, D022, 
D035, D038, D039, and D040. 

TA-55-20 has no D listings. 

No D-listings are applicable to combustible debris waste generated by the 

following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR, CRD, CT, DF, DOP, DP, DT, ELW, EM, EVAC, FA, 
FC, FSPF, GI, GMS, HC, HG, HRS, ID, IN, ITF, ITF4, JA, LC, LIDS, MAG, 
MAS, MBC, MF, MO, MOX, MP, MW, NCD, NEPTUNIUM, NR, OB, OM, 
OR, OY, PA, PAP, PD, PF, PH, PI, PIG, PPD, PR, PS, RAP, RAP2, RB, RBJ, 
RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, UPS, US, 
US2, YD, VP2, VS, WE,WLT, and ZD. 

Based on information in the TA-55 process AK. reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EP A HWNs due 
to the potential presence ofD-listed constituents. In many cases, the applicability 
of the HWN is limited to waste generated during a specific period of time, as 
discussed in the appropriate process AK. report. If a D-listed constituent is known 
to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confirm that its concentration is below the regulatory level. 

AC 
ACI 
AC2 
ACD 
ACL 

~llV'e. AD [AD7' 
t1if- ~ I,'" e "'-f 

w:i-h c.o6eJ AL 
AP 
APD 
AS 

AT 
ATL 

AX 

D007, D009, DOll, DOI8, D022, D038 

D007, D009, DOll, DOI8, D022 

D007, D009, DOll, D018, D022, D038 

D005, D006, D007, D008, DOll 
D007, D009 

D004, DOOS, D006, D007, D008, D009, DOlO, DOll, D019, 
D039 

D005, D006, D007, D008, DOll 
D007, D009 

D007, D008, D009, DOI9, D02l, D022, D039 

D006, D007, D008, DOll 
D005, D006, D007, D008, DOll 
DOOS, D006, D007, D008, DOll 
DOO?, D009 
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SC 

SE 

SL 

SO 

SP 

SS 

SSD 

SSMD 

STF 
TDC 

VC 

VP1, VP3 

VU, VUL 

l' 
WM, XO, XO 
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0005, D006, D007, D008, 0011 

D007, D008, D009, 0039 

0005, D006, D007, DOOS, DOll 
D004, D005, D006, 0007, D008, 0009,0010, DOll 
0007 

D006, D008 

D006, D007, 0008 
0009 (D listing applies only from 06/94 to 08/94) 
0007 
DOOS, D006, 0007,0008,0011 
0006, 0008 
D009 (D listing applies only from 09/85 to 10/8 

0005, DOOS 0..5 ~r..,....s~ /" 
D007 D008, D D D03S, D040 signed in order to be 
conservative cceptable Knowledge Summary Report for 
Miscellaneo~ Operations at TA-55 {TWCP-AK-2.l-004,R.2, 
Section 3.4.9 
D 4,0005, D006, 0007, D008, D009, DOlO, DOll 
0004, D005, D006, D007, D008, D009, DOlO, DOll 

TM.s...c.. /-fw /lis 
'tr(. 

~ P.~ 6._Jê 
I' 

M..J.t.. +Jw 

~ A/OTt:: 

9.0 VERlF1CATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
"'ERE EXCLUDED 

Aecording to the WlPP W AP, "The prohibition of liquids and containerized gases 

prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 
absence of such items from the waste stream. 

. Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

. Chemical Waste Disposal Requests (see Attachment 5), introduced in June 1980, 
included check boxes which the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 
toxic, carcinogenic or highly reactive materials. 

. The Certification Plan (TWCP-697) and related Generator Attachment for TA-55 
(TWCP-70 1) were implemented in 1987 

. Waste generators were required to sign a 

statement on the WODF (see Attachment 4, pp. 4 and 5) documenting that the waste 
contained "no free liquids, pyrophorics, explosives, compressed gases, powders or 
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materials other than the indicated matrix." Checkboxes were also present for 
indicating the presence or absence of corrosive chemicals. Full implementation of this 
generator statement occurred in May 1987. 

· Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-70l, Sections 3.8.5 to 3.8.6). 

· In addition to the above-mentioned prohibitions on explosives in waste, explosives 
were altogether prohibited from TA-55 until installation of the Impact Test Facility in 
the early 1990s. In case of a misfire or unconswned explosives, a procedure is in 
place at TA-55 to ensure that explosives do not enter the waste stream (TWCP-4720). 

· The Waste Profile Request Form (wpRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

· The TA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at T A-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

Controls have also been in place to ensure the exclusion of ignitable constituents. 0001 
does not apply to wastes in these waste streams despite the use of spent non-halogenated 
solvents (HWN F003). for the following reasons: 

· Solutions containing spent non-halogenated solvents are sent to the RLWTF if they 
are below the DL for Pu. 

· If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid Pu in 
hydrochloric or nitric acid, followed by Pu recovery by ion exchange. The solutions 
are then below the DL and are either sent to the RL WTF or to the evaporator. 

· Rags that are above the DL for Pu are thermally decomposed, which destroys any 
organic component. 

· Rags that are below the DL for Pu are discarded as combustible debris, but headspace 
gas analyses support theffi" n that the solvents are not present in the waste at 
levels of concern (Secti n l4$>. 

. 'I 
· Finally, 100 percent ofth are subjected to headspace gas analysis, and drums 

showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
WlPP. ~or comparison, the explosive limit for acetone by itself is 25,000 ppm.) 

TAí J lim:t- {s f uJk C-crl se.r ",d{ve. 
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The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto kitty litter (vermiculite) and discarded in an 
appropriate waste stream and containerized gases that are found to be present are 
removed, or the container is tagged as non-compliant by filing a Prohibited Waste Report 
in accordance with Nonconformance Reporting and Tracking (TWCP-QP-l.l-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TR UP ACT -IT. Section 9.0 summarizes administrative controls in place at T A - 55 that 
prohibit incompatible chemicals in the waste, and measures taken to verify their absence. 
In addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C- Segregation and separation chart of hazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each waste 
itmns specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1 990s, explosives were prohibited 
from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verify the 
generator's WODF statement. 

ste..J.. 

A chemical compatibility analysis was performed for TRUCON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
compatible at levels greater than trace amounts (Content Code Assessm~::~ 
TRU DOE/WIPP-89-004]). During the procjss AK s~~h . . 

f li~ . 

.. ... 
of 

),a a~~~~ómp~tibi 
It)' analysis. i ~7 

se additional chemicals are only present at trace quantities in the 
",1iuJ.. 

TA-55-19 an 5-20 waste streams, no incompatibilities ~~ist. ~7fA)(P-x.>t~. ~ 
l.Jfff ~14 it> ~ /)A" 

'\3t."lI.~ 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Most gases used at the T A-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
w{""Ie kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 
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of these oils are known to contain PCBs. All transformers known to contain PCBs have 
been tracked from the time of startup ofTA-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005, R.2, Section 9.0). This oil does not enter the LANL disposal 
operations. 

13.0 DETERMINATION OF THE MAXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITTED FOR WASTE PACKAGING 

~ 

Waste streams TA-55-19 and TA-55-20 are primarily generated from operations 
performed in gloveboxes. The waste material is placed directly into bag-out bags (also 
called inner bags) through an opening in the glovebox where the bag is attached, and the 
bag is then closed and detached from the glovebox. Waste streams TA-55-19 and 
TA-55-20 may also be generated from "hot jobs" outside of the glovebox, such as valve 
changes, or from decontamination of spills or other releases. In these cases, the waste is 
placed directly into one (or possibly more) inner bags at the work area. The maximum 
number of confmement layers in any case is six (TWCP-816). Thr S 

rAffUr 
.,fltt'u.}- h~j 

CDt'l~f1'\~ ~ bt{ RïR rA...d-.. \/f' cJ....h- (s~dl,." 1'"1), 
A minor source of waste streams TA-55-19 and TA-55-20 is room trash that was 
originally considered low-level waste, which is collected in plastic bags inside cardboard 
boxes. Occasionally, when assayed, these boxes are determined to be TRU waste. These 
boxes may be sorted to remove the "hot" item, or the whole box may be bagged and sent 
to the TRU packaging area for placement in drums containing waste streams T A-55-19 or 
TA-55-20, as appropriate. When this occurs, the PIS code WM is assigned to the waste. 
Due to the additional layers of plastic that are present when this operation occurs, drums 
with the PIS code WM are assumed to contain up to two more layers ofintemal 
packaging than other drums. 

Waste drum packaging procedures for waste streams TA-55-19 and TA-55-20 have gone 
through several changes since the beginning of operations at TA-55. TRUCON Code 
assignments made by the waste generator are compiled in the Sampling Plan. However, in 
the absence of this information, TRUCON codes will be assigned to the waste container 
in accordance with the default packaging configurations and associated TRUCON codes 
shown in Table 6, that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816). 

i- 
Table ~: Maximum Layenof Confmement for be Used for TA-55-19 and TA-55-20 Waste 

Containers in the Absence of More Specific Waste Characterization Data 

I Time PIS 

Frame Code Layers of Confinement* TRUCON Code 
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AK information has been compared with vi al examination data for about 22 containers 
so far in waste streams TA-55-19 and TA- 5-20, in accordance with Reconciliation of 
Visual Examination and Radiographylnfi. rmation (TWCP-QP-I.I-028). In two cases, 
the number of layers of packaging obse ed during visual examination was greater than 
the number oflayers reported by the aste generator, and an incorrect TRUCON code 
was assigned by the waste generato It is possible that the extra plastic layers were 
breached (i.e., these were confining layers) but that the VB inspection did not catch this 
detail. However, the conservative conclusion is that these discrepancies indicate that 
TRUCON code assignments by the waste generator must be viewed with caution. 
Consequently, the most conservative TRUCON code will be assigned to each waste 
container in waste streams TA-55-19 and TA-55-20, in accordance with the following 
guidance: 

~t, Je: 
t;v:/I h.t CdS", "e~ 

a) C6ut~ul1" 16 Hse default TRUCON codes from Tablef\.l-fthe waste generator has not 
assigned a TRUCON code. 

b) The TRUCON code assigned bNÞe waste generator will be used only if it has been 
positively confirmed by RTR or VE,data. 

c) !fno VE data are available, and if the RlR data are indeterminate, then the default 
TRUCON code will be assigned to the container. 

This guidance only applies to retrievably stored waste. It is assumed that newly generated 
waste packaged under procedures approved by TWCP and CBFO will be assigned correct 
TRUCON codes. 

CONFIRMATION OF AJ{ INFORMATION FOR WASTE STREAM 
ca /.tAJt 

Characterization dat acquired by W AP-compliant ~ activities provide a means to 
judge the reliability f AI<. information. Radiography, radioassay, and headspace gas 
analysis are conduc d on all retrievably stored containers of debris waste, and VE is 
being conducted on 50 containers from waste streams TA-55-19 and TA-55-20. Relevant 
aspects of the data roduced by these activities are summarized in the sections below, 
focusing on the extent to which the data confirm AK. information and identifying aspects 
for which additional AK documentation or research may be warranted. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assignments, layers of packaging, absence of prohibited items, and the relative 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 
waste streams TA-55-19 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 
streams (Sampling Plan, Revision 3), have undergone RTR, with the data 
contained in WIPP-compliant batch data reports. The following observations are 
made from an examination ofthese data, as summarized in Tabl~X: 

S ~ ~A ,= 
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Table ~ RT~data for waste streams TA-55-19 and TA-55-20 

Evaluated! waste characteristic Number of drums 

WIPP-compliant RTR data 

. TA-55-19 245 out of 4173 6% of waste stream 

. TA-55-20 20 out of 281 7% of waste stream 

WMC discrepancies 
. TA-55-19 3 out of 245 1 % of drums examined 
. TA-55-20 0 out of 20 0% of drums examined 

.....< 
Excluding drums with confinned WMC discrepancy 

F", liq_~ 
(no PWR requ' ed; all <I" of 34 out of 262 13 % of drums examined 
container or Yo of drum) 

Sealed cOIl~ers > 4L 31 out of 262 13 % of drums examined 
(PWR required) 

Pressurized containers 0 out of 262 0% ofdrums examined 
Leaded gloves 13 out of 262 5 % of drums examined 

Unpunctured liner 0 out of 262 o % of drums examined 
Other prohibited items 0 out of 262 o % of drums examined 

Excluding drums with PWRs 

( Number oflayers Metal Plastic Drums 

<- Indetenninant 0 Indeter 109 Indetenninant due to number of plastic 
1 Indeter 2 horsetails: 

t Subtotal 111 outof231 48% ofdrums 

~ Less than or equal to 1 0 1 2 out of231 1 % of drums 
7 Less than or equal to 2 0 2 21 out of231 9% of drums .. ;j Less than or equal to 3 0 3 95 out of231 41 % ofdrums 
I k.. Less than or equal to 4 1 3 2 out of231 1 % of drums 

\ Less than or equal to 5 None observed 0 out of231 0% of drums 
Less than or equal to 6 None observed 0 out of231 0% of drums 

Proportion of combustible waste in 
drum (weight %) 

. Less than 25% 0 out of 231 o % of drums examined 

. 25 to 50% I out of 231 < 1 % of drums examined 

. 50 to 75% 7 out of 231 3 % of drums examined 

. More !than 75% 223 out of 231 97 % of drums examined 

(j)~ 

Ð07 
']m - '-i717 

DD 1 
013 

",.....~.ttl...J.t.. S~ 
Data sources: RTR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399,4400,4457,4458,4459,4464, ~; 4471,4542,4543,4544,4545,4566,4570,4572,4573,4574, 4577, 4721, 4835; RTR batch data reports still in \0.. Project-level review: LAOI-RTR-006 LAOI-RTR-007. LAOI-RTR-008, LAOI-RTR-009, LAOI-RTR-013. ~. - 

.r J C~e(.k )1" Q.'f Vb M~ c;.~ dOJ~ 1Io/,J 

N.(w Tc.b{e 1. 'RTR p"Ck~h. ~J-(ò; v~k rtre~~ ]'7)-SS~J1 "itA TA,,.-s.Z6 
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· confirmation ofWMC S5300 for 98.9 percent ofthe drums examined 

· identification ofWMC discrepancies for 3 containers (1.1 percent of the 
drums examined), which must be reassigned to other waste streams 

· identification of potentially sealed containers> 4 liters in 13 percent of the 
drums, for which PWRs were submitted 

· confirmation of the absence of any other prohibited item or condition 
requiring a PWR 

· confirmation of 4 or fewer packaging layers for 52 percent of the drums. 
Plastic packaging layers for the remaining 48 percent were indeterminate due 
to the large amount of horsetails present in the drums 

· confirmation of the waste stream description: 

· 97 percent of the drums contain more than 75 wt percent combustible waste; 

· 86 percent of the drums contain less than 5 wt percent metal waste, and 94 
percent contain less than 10 wt percent metal waste. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-2.1-064). 

14.2 

AK information resolved an app.arent WMC discrepancy for several drums in 
waste stream TA-55-19 whichEQntained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC of85110 (for metal debrii51fNCR- \ 9-0-013, NCR-00-025, NCR-OO-026, NCR-00-027, NCR-00-0281/Ãfter reviewing 
with the generator how these drums were packaged, the gene~ator~tennined that 
these drums were packaged with very dense in-house fabricated plastic material 
(Kynar, also known as PVDF) used to line gloveboxes and build equipment in 
chloride operations starting in about 1988. Hence, the~C S5300 was correiiJ 

Visual Examination Data AK 

VE data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 
relative volumes and weights of waste matrix parameters. AK packaging and 
WMC information have been evaluated by VE for about 22 containers so far in 
wa -55- A-55-20 in accordance witlýi[;co~dil;;;~ 

isual Ex 
. . 

and Radio ra h In ormatzo - 

-. 
- 

. These 
22 drums were packaged between 11/85 and 8/97 (Sampling PI 

. 
PIS codes are 

available for the waste items packaged in these drums, as doc ted in 
radioassay batch data reports (TWCP-4024, TWCP-4025, TW P-4052, TWCP- 

, 
Af~~i" 1:>1. 
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tG Twcf -S~), 
4158, TWCP-43 ) and waste generator records (The codes for these drums are 
listed in Table ,wlùch is discussed in section 1~.3). VB results are summarized 
in Table it. from which the following observations are made: 

10 
· VE confirmed the AK WMC for all of these drums, reporting WMC 85300 

for 8 drums, and 85310 for 14 drums. 

· The maximum number of confining layers observed by VB was five (for one 
dnun), consistent with AK. information indicating that the number of layers is 
six or less (TWCP-816; also Table)(oftlùs report). 

t 
NOTE: RTR data for the number of plastic layers in this particular drum 

were indeterminate. 

· No closed liners were found by VB, which confirmed AK. and RTR 
information. 

· For 5 drums, the number of confining layers observed during VB (2 to 4) was 
greater than the number of layers associated with the TRUCON code assigned 
for these drums by the waste generator (LAl16C, 1 layer). 

· For 4 of the above drums, the default AK. value (LA 1 16E, I layer) would also 
have been less conservative than the VE findings. All 4 had been packaged 
after January 1997 such that no more than 1 layer was expected (Table 6). 

A conservative conclusion is that these discrepancies indicate that TRUCON code 
assignments by the waste generator must be viewed with caution, at least with 
respect to waste containers packaged in 1997 when TA-55 personnel were 
transitioning from one packaging procedure to another. Additional investigation is 
needed to remedy this discrepancy in reporting packaging layers. 

14.3 Radioassay Data 

Radioassay data are examined to confirm AK. information on plutonium material 
type and mass, the presence of other radionuclides contributing to the total drum 
activity, and evidence for fractionation of other actinides (e.g., urani~, ~ )1 
americium) relative to plutonium during material processing. Table yummarizes 
information relevant to these evaluations for the 22 drums from T A - 5 5-19 and 
TA-55-20 that have undergone VB. These data confirm the following AK. 
information: 

· the dominant isotope in all drums is Pu239 

· the material type is MT52 or MT53 for all drums 
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10 
TablefVE data for waste streams TA-55-19 and TA-55-20 

Number of containers 

Characterization data AK (see Note 1) RTR VE Comments 

Waste Matrix Code 
SSOOO - - - Positive confirmation of AK WMC by 
S5300 22 22 8 R TR and VE for all 22 drums 
S5310 - - 14 

Maximum # of layers and Default Assigned See Number of confining layers 
associated TRUCON from Table in SP Note . AK and VE match for 3 drums 
codes ~ -------- 

r-.. 
2 ~. AK more conservative than VE 

0 LA116G - 2 ) for 14 drums 
1 LAI16C, E, F 6 2 AK from waste generator was less 
2 LAI16B, D I 

- - 9 conservative than VE for 5 drums 
3 None - - 8 
4 LA 116A 4 4 1 

S LA 116H \ 
- - 

- 

6 LA 1161 1~8 - / 

SP-Sampling Plan (Rev 3) {\X-Q.À ~ J;Ñ. 1 row J 

Notes: 1- 
1. AK information for WMC and TRUCON code assignments is from the Sampling Plan, Rev 3. If no 

TRUCON code was assigned, then the default code was determined from Table ~sing AK 
information on packaging dates and PIS codes as documented in the Sampling Plan. 

2. R TR data indicated no metal packaging layers for any of these drums, which was consistent with AK 
infonnation and confirmed by VE. The number of plastic packaging layers was indeterminate by 
RTR c~xcept for one drum with three layers, which was consistent with the default TRUCON code 
and confirmed by VE (TWCP-4393). 

Data soun:es: VE batch data reports TWCP-3947, 3948, 3949, 3950, 3951, 4022, 4326, 4327, 4392, 
4393,4394,4427; VE batch data reports still in Project-level review: LAOO-3.4.1-005, LAOO-3.4.1-006, 
LA01-VE-001, LAOI-VE-002, LAOl-VE-004, LAOI-VE-OOS. 

- 

' 

..------- 
~ Cheek rF ~"'; d,!~ r - j""^1? 
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Table). Radioassay Data for Waste Streams TA-55-19 and TA-55-20 

Number 
RadioDuclide Characteristics of drums Comments 

Pu isotopic fractions Dominant isotope is Pu239 in all drums 
. Pu238 I total Pu 22 0.010 to 0.069 
. Pu239 I total Pu 22 0.911 to 0.941 
. Pu24() I total Pu 22 0.057 to 0.085 
. Pu241 I total Pu 22 0.14 to 0.32 
. Pu242 I total Pu 22 0.009 to 0.055 

Material type 
. MT52 19 

. MT53 2 

. MT52153 mix 1 

Total Pu mass, expressed as ratio of AK data from Sampling Plan (Rev 3) 
AK data te' NDA data AKiNDA ratios range from 0.6 to 1.4 
. AK/NDA < 0.7 1 

. 0.7 <AKJNDA < 1.3 17 

. AKlNDA > 1.3 4 

Other actirùdes present at detectable Range of ratios of nuclide to total Pu 
levels (,^,~(cr'tr.;"t;u ~ 21.s,.)"- Measured ratios Calculated uoper bound (Table 6) 
. Am24l 22 1 x 10'3 to 9 X 10-3 2 x 10.3 to "3 x 1 0.5 
. Am243 /... /"\. --I f~J"o.. 

-,..' 22 4 x lO'7 to 4 x 10'6 Not applicable 
. Np23?' (1'-./ ~m 22 2 x 10-4 to 1 X 10'2 Not applicable 
. U234 21 7 x 10'3 to 6 X 10.2 2 x lO.5 to 2 x 1 0.5 
. U235 5 3 x lO'3 to 5 X 10.2 9 X 10-4 to 1 x 10'3 
. U238 0 No measurable U238 Not applicable 

Other radionuclides present at 
-),. Note Th232 is not detectable by the methods used 

detectable levels ( \.""..urt~i,.i;u ~ 2 .{,>~) 

. Cs137 
~ 

16 

. PaZ31 (1..\1'\ ctrt~i"i-~ < 21,S.,;) ~~ 

. No other detectable nuclides 2 

Ratio ofmc~asured ratio 

(Am241/Total Pu) to calculated 

upper bOUllld (0.002, Table~ '2.. 

2 Am241 could be from decay of Pu241 
· Ratio < 1 

. 1 < ratio < 2 7 Process waste probably enriched in Am24l 

. 2 < ratio < 3 7 Process waste enriched in Am24l 

. Ratio> 3 6 Process waste enriched in Am241 
PIS codes for waste it~ms present in these drums~e number of drums containing waste items from each code is given in parentheses, ifmore than one. (Tw<:P- S'oß' ì 
. Chloride operations CSE, CW, CX (3), CXL (7), :MB, MS 

) 

P!r G.J.q;" . Metal operations CA (2), FF, MA, MW, PH, SRI. 
. Miscellaneous operations AD (2), CV, IB (5), ME, WM (3), XP C>f~-f!rlMl 

~ . Nitrate operations ATL, BM (4), COD, DS (3), ED (7), EV (4), RCD, LR (4), MAG, NC (6), 
NL (2), OD, PR (2), RBJ, RR (2), SC (8), SP (4), SSD 

. Pyroch~nrical operations ER (3), MO, OR (3), SS (3) 

. Special processing None 

NDA-nondestrUctive assay 
Data sources: Radioassay batch data reports TWCP-4009, 4023, 4024, 4025, 4052, 4078,4158,4159 4212 4225 A , , , 4226,4303; ~B.......r:ætg l"n..-r>o" 'lr ~ / ("" ~ ~'Î ~ ~ 1.3-+. 

~ 1M r-..iill,.,J-t -h.r tn:~c."'+o+.ç (~J.S~D LA"IceAaJl'It)) is , í...f.,. i,.. /cvcP--< J30. 
f"> 'D L 

:J",^~ - Lr \:. 

\-l....Yl41. ø..b...t 
S 

~n..1"\I' 

c.lc FRA,., 
13bR 



TWCP-l\K.-2.1-008,R.2 (LA-UR-01-) 
Effective::: Date: Page 55 of 59 

· all these drums qualify as ~la~~ TRU waste 

· AK information on total mass ofPu in each drum is within 30 percent ofthe 
TWCP assay value for 17 drums (77 percent). AK mass for the remaining five 
drums (23 percent) is within 40 percent of the TWCP assay value. 

· As indicated by AK information, all drums contain low but detectable 
quantities of Am-24l, Am-243, and Np-237. A '5Ïjn:+lw f~p,,.Ho. &..Is, 

cAtd",/..s Cs...137 ",.,( f',,-Z~J. 
· No U-236 or U-238 was detected, confirming AK information that uranium is 

not expected to be present in process waste generated under the PIS codes 
listed as the source of waste in these drums 

· U-235 is present only at trace levels in 5 dnuns 

· In 20 drums (91 percent), Am-241 and U-234 are enriched beyond what would 
be predicted if they were present solely due to the decay of their precursors in 
the source Pu, indicating that significant fractionation of Am and U from Pu 
occurs during processing operations 

14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK information about the presence 
or absence of hazardous constituents in a given waste stream, and the assignment 
of each drum to the appropriate mixed or nonmixed waste stream. Table 10 

summarizes VOC target analyte concentrations for headspace gas samples from 
55 containers assigned to waste stream TA-55-l9. (No approved data are yet 
available for drums from waste stream TA-55-20.) These data confirm the AK 
information: 

· Altogether, 13 different VOCs were detected in these drums. All are 
documented as having been present or used in TA-55 processes contributing 
to waste stream T A - 55-19, and HWN s have already been assigned to this 
waste stream for these constituents. 

· Only one VOC, methylene chloride, had a 90% Upper Concentration Limit 
(UC~o) value that was above its program required quantitation limit (PRQL). 

· Four VOCs-acetone, 1,1,2-trichloro-l,2,2-trifluoroethane, methyl ethyl 
ketone, and toluene-had UC~o values below the PRQL but were present in 
at least one drum at a concentration above the PRQL. 

· One VOC (methanol) had a mean concentration above its Method Detection 
Limit (MDL) but no concentrations above the PRQL. 



ANAL YTE 
Benzene 

-f: 
Bromoform 

Carbon Tetrachloride 

thlorobenzene 
~ 

Puoroform 
~ 1,1- Dichloroethane 
f 

1,2-Dichloroethane 
~ 1, 1-Dichloroethene 
~ Cis-1,2-Dichloroethyllene 

Ethyl Ether 

Ethyl Benzene 

Methylene Chloride 

1,1,2,2- Tetrachloroethane 

Tetrachloroethene 

[Toluene 

1,1,2-Trichloro 1,2,2- 
) 

1.79 
Itrifluoroethane (Freon-113 

1, 1, I-Trichloroetham: 1.82 10 55 1 0 1.0 1.0 4 - 

IT'richloroethene 1.31 10 55 0 0 0.7 0.7 6.0 _ 

þn-Xylene and p-xylelle 3.62 10 55 0 0 1.8 1.8 - I- 
o-Xylene 1.90 10 55 0 0 0.95 0.95 _ _ 

IAcetone 16.12 100 55 31 13 69.7 91.2 410 1-= 

~utanol 8.78 100 55 1 0 4.8 4.8 29 _ 

lMethanol 11.42 100 55 10 0 14.6 24.3 84 _ 

lMethyl ethyl ketone 18.42 100 55 4 0 10.1 12.6 23 _ 

Methyl isobutyl ketone 16.05 100 55 0 0 8.0 8.0 - _ 

Source: TWCP-4722; VOC target analyte list for debris waste from WIPP WAP, Table B3-2. /, 
ppmv, part per million by volwne; MDL, Method Detection Limit; UCL90, 90% Upper Concentration Limit 

- Not applicable 

* For sêlmples with concentrations below the MDL, UC~o concentrations are calculated by a~wning 
conce:ntrations were half of the MDL values as determined in the MDL study dated 6/19/00\TWCP-3248). 

'" 

~ 
o 

~ 
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) 2. frf!-f"?' 

Table pf. Headspace Gas nata for Target Analytes In Waste Stream TA-S5-1: 
. 

,j.:~ 
No. of No. of VOC concentrations, in ppmv 

'-' H"WÑ:J 
. 

) 
No. of samples samples B~n a.ssi,,,l!4j e 

S I b b ~ ,~ ampes a ove a ove H 

I~ ~I analyzed MDL PRQL Mean UC40* Maximum a 

55 4 

O. 1.2 1.8 5 ~ 1F005, D018 
55 0 0 1.1 1.1 - 

.s.:::: 
- 

55 1 0 1.0 1.0 3 -/ D019 
55 1 0 1.0 1.0 2 ~ F002, D021 
55 4 0 1.0 1.4 3 t- D022 
55 2 0 1.0 1.9 4 ~ 

_ 

55 0 0 1.2 1.2 - I- - 

55 0 0 1.4 1.4 - ~ - 

55 0 0 1.0 1.0 - -i - 

55 0 0 0.65 0.65 - -4 F003 

55 0 0 0.9 0.9 - - F003 

55 11 8 8.7 18.1 100 F~02 F002 

55 0 0 0.8 0.8 - -+ _ 

55 0 0 0.7 0.7 - 

;...: F002, D039 
55 33 11 6.5 8.5 51 (- F005 

r- 

ç 

MDL, 
ppmv 

1.96 

2.27 

2.00 

1.93 

1.85 

1.78 

2.40 

2.74 

2.06 

1.30 

1.72 

1.97 

1.62 

1.44 

1.67 

PRQL, 
ppmy 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 55 1.7 1.7 44 F002 

F002, D040 

F003 

FOD3 

F003 

(F"~~ ~ 

FDm" 

1<005, D035 

---- 
~-- 

~ -+A~ 
cÞ(~m(l 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page 57 of 59 

· Seven VOCs had mean concentrations below their MDL, but were present in 
at least one drum at a concentration above the MDL. 

· All other target analyte VOCs were below the MDL. 

· No Tentatively Identified Compounds (TICs) were detected. 

These results are consistent with AK information summarized in this waste stream 
report, insofar as all of the VOCs that were detected are known to have been 
present in TA-55 operations. The data confirm that assignment of these HWNs 
based on AK information is conservative. 

Table 11 summarizes concentrations of potentially flammable VOCs, hydrogen, 
and methane for headspace gas samples from the same 55 containers as are 
included in Table 10. All were below the WAC limits. The average concentration 
of potentially flammable VOCs for this set of 55 drums was 128 :l:lOI ppm ppmv, 
with a maximum of 473 ppm (TWCP-4722). No methane was detected in any of 
the drums, and hydrogen concentrations were lower by more than an order of 
magnitude than the WAC limit of 5 percent 

In conclusion, the headspace gas data confirm the presence ofVOCs in waste 
stream TA-55-19; no VOCs were present which were not expected based on AK. 
However, no correlation is seen between the presence and absence of a specific 
VOC and its documented use in a process known to have contributed waste placed 
in a particular drum. For example, about 60 percent of the containers show 
measurable concentrations of acetone and/or toluene in the headspace gas, and 20 
percent contain methylene chloride, but less than half of the drums in which these 
chemicals are present contain waste items generated by activities that were known 
to have used these chemicals. Radiolytic production ofYOCs is a possible 
explanation, but additional AK investigation is needed to verify that a waste 
generator source of these VOCs has not been overlooked. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

· 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

· 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

· 0 conformance Reporting and Tracking (TWCP-QP-l.1-007) 

· Transuranic Package Transporter (TRUPACT}-II Content Codes (DOEIWIPP-89- 
004) 

"t-.. 
_ 

l ..1' ( T 
LV C P - Q f -1. 1-6 '1/) 
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- Ace\ ~ I~o~ 

d:~. 
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\'3 

Table )I. Headspace Gas Data For Flammable VOCs, Hydrogen and 
Methane in Waste Stream TA-55-19 G-6..S' 

"'l 
.3 
e. 

/ 

Lower No. of Maximum 
Eviï-: for presence of 

Explosive No. of samples measured 
gas in waste 

Limit Samples above concentration ~f..,. ~ 

~ALYTE (LEL) analyzed MDL (ppmv) ]lata AK 

~ ~cetone 2.5% 55 31 410 X X 

!Benzene 1.2% 55 4 5 X X 
~ !Butanol 1.4% 55 1 29 X X ~l 

Chlorobenzene 1.3% 55 I 2 X X 

~ ~ Çyclohexane 1.3% 55 0 - - 
- 

1,1- Dichloroe:thane 5.4% 55 2 4 X 
- 

1,2- Dichloroethane 6.2% 55 0 - - - 

1,I-Dichloroethene 6.5% 55 0 - - X 

~ t>i..s-I,2-Dichloroethylene 5.6% 55 0 - - - 

lEt1\yl Ether 1.9% 55 0 - - X 

iE~yl Benzene 0.8% 55 0 - 
- X 

.... lfVíethanol 6.0% 55 10 84 X X 

~ lMethyl ethyl ketone 
1.4 % at 

55 4 23 X X 200 OF 

Methyl isobu1yl ketone 
1.2% at 

55 0 ~ 200 OF - - 
- 

lToluene 1.1% 55 33 51 X X 

~ 1,3,5 - Trimethylbenzene Not knoWII 55 0 - - - 

~ 1,2,4- Trimethylbenzene 0.9% 55 0 - - 
- 

1m-Xylene and p-xylene 1.1% 55 0 - - X 

I<>-Xylene 0.9% 55 0 - - X 

trotal potentially flammable 
- 55 - 473 X X tyOCs in a single container* 

lHydrogen* 4% 55 32 0.38% X X 

lMethane* 5.3% 55 0 - - X 

~ 
-I-.. 

'3 
\t) 

Source: TWCP-4722 

ppmv, part per million by volume; MDL, Method Detection Limit 

LEL, Lower explosIve (~flmma:~li"P'~ " 

air, % by volume (at room temperature); data from NIOSH Pocket Guide 
to Chemical Hazar WCP-~ 
Not applicable or no 

* WAC requirements state that a waste container cannot be shipped if its headspace gas concentration exceeds 500 
ppm for total flammable YOCs, 5% for hydrogen, or 500 ppm for methane concentration. 

** The average flammable VOC concentration is 128 HOI ppm (TWCP--:J722). Gases that were below detection are 
taken into account in this calculation by assuming they are present at concentrations that are equal to half of the 
l\iIDL values 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: Page 59 of 59 

· Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EP A No. NM4890139088, Attachment B) 

· Waste Characterization Data Reconciliation with Acceptable Know/edge 
(TWCP-DTP-l.2-064) 

. YJQj~ /~",Jr':~ J- ~tM.: 1:1í~ t{4 ~) TreJ-) Srore ~nJ 

JX5f~.u. vb Ht\'lorJo...s W~J~ (tPA) 

\)011'1- J"n~-..JfvJ) ~CJl.. DJJt ~(L I~ -j-e)/.-j-- 

(p~)) if ~ C&\nl f ß'~J if-. C~~ e,}< Q p..~) 

r~U. 
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TA-55-19 
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TA-55-20. 

Documents 
are 

in 

the 

TWCP 

RMDC 

Center. 
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TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP- 

A 

Reconciliation 
between 

AK, 
VE 

and 

LAOO-3.4.l-00S 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-S5-20 
(per 

Sampling 
Plan, 

RJ) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 
AK, 
VE 

and 

LAOO-3.4.l-006 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 

Plan, 

R3 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 

AK, 
VE 

and 

LAOI-VE-OOI 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-l9 
(per 

Sampling 
Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 

AK, 
VE 

and 

LAOI-VE-002 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-S5-19 
(per 

Sampling 
Plan, 

R3) 

layers, 

TRUCON 
code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 

AK, 
VE 

and 

LAO 
1- 

VE-004 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 
Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

dlUm 

TWCP- 

A 

Reconciliation 
bet\.veen 

AK, 

VE 

and 

LAOl-VE-005 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-l9 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 
AK, 

VE 

and 

LAOO-3.4.1-003 

VE, 
AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

stilI 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-20 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 
code, 

and 

waste 

items 
in 

drum 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP-882 

D 

Secondary 

Radionuclides 
and 

Toxic 

Memo 
from 

Jim 

Foxx 

Lists 

additional 

radionuclides 
and 

Best 

information 

available, 
but 

it 

(UCNI) 

Metals 
in 

TA-55 

TRU 

Waste 

metals 

potentially 
in 

waste, 

is 

based 
on 

worker 

recollection 

subdivided 
by 

PIS 

code. 

Covers 
time 

because 

other 

records 
are 

not 

period 

from 

1978 
to 

present. 

available. 

TWCP-886 

C 

Color 

Flow 

Diagram 
of 

Pu-processes 

Diagram 
from 

Jim 

Foxx 

Indicates 
that 

process 

inputs 
are 

Does 
not 

indicate 

solvent 

input 
to 

at 

TA-55. 

thermally 

treated 

and 

that 

heavy 

processes. 

metals 
from 

process 

inputs 

end 

up 

in 

the 

nitric 

acid 

evaporator 

bottoms. 

TWCP-887 

D 

Co-mingling 
of 

Defense 
and 

Non- 

Memo 
from 

Jim 

Foxx 

Wastes 

generated 
from 

defense 
and 

None 

Defense 

TRU 

Waste 

non-defense 

activities 

were 

not 

____ 
f~ 
ell 

segregated 
at 

TA-55 

through 

1997 

TWCP-2130 

D 

Estimate 
of 

the 

minimwn 

detection 

Criteria 
for 

reporting 

Am- 

I[ 
the 

error 

in 
the 

peak 

area 

for 

the 

~~ecificallY 
to 

PAN 

limit 

for 

Am-243, 

Np-237, 

Pa-231, 

243, 

Np-237, 

Pa-231, 
and 

isotopes 

Am-243, 

Np-237, 

Pa-23~~ 

adioassay 

data, 

but 

the 

same 

Xu 

and 

Th-232 
for 

FRAM 

analyses 

Th-232 
on 

mobile 

PAN 

and 

Th-232 
is 

gre 

a~n 

reasoning 
is 

lt8MtM6å 
t8 

~,. 
to 

radioassay 
data 

sheets 

the 

FRAM 
repo 

th~n 
t 

t 

isotope 
is 

TGS 
and 

HENC 

assay 

data 
as 

considered 
to 

be 

be 

the 

minimum 

well) 

Mt,Rt, 

4~ 

a,J 

~ 

,J1 

detectable 

activity. 

r-"'~I 
0 

lIlA,,};'4,J 

àÛt 

d<J 
k. 
Þl.I 

F,d, 

TWCP-2501 

B 

"Backlog 

Waste 

Reassessment 

Rocky 

Flats 

Page 

WF34-1O 

contains 

results 
of 

Tests 
are 

on 

residues 

rather 

than 

Baseline 

Book, 

Waste 

Form 
34" 

Environmental 

tests 

for 

corrosivity 

waste 
that 

is 

lower 

in 
Pu 

content; 

Technology 
Site 

Report 

hence, 

they 

are 

conservative. 

1995 

TWCP-3248 

C 

Method 

Detection 

Limits 
for 

MDL 

studies 

with 

data 

MDL 

values 
for 

VOCs, 

determined 

Different 

MDL 

values 

would 

Headspace 
Gas 

Analyses 

06/19/00 

have 

been 
in 

effect 
at 
the 

times 

that 

the 

data 

included 
in 

Table 
6 

ofthis 

AK 

report 

were 

acquired, 

so 

the 

MDL 

values 

should 

only 

be 

considered 
as 

an 

approximate 

guide. 

TWCP-3547! 

D 

.IA;),ns',vers 
to 

questions 

abûut 

chlûride 

Interview 

with 

Jin:ï 

Fûxx, 

Answers 
to 

questions 
on 

Chloriàe 

None 

Cl-25 

(UCNI) 

processes 

9/23/99 

processes; 

CLS-I 

solvent 
list 

II /fl. 

· 

Infonnation 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

docwnents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Linùtations 

TWCP-4570 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-022 

RTR 

data 
on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19 
or 

TA-55-20 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 

not 

be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4572 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOI-RTR-003 

RTR 

data 
on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19 
or 

TA-55-20 

WMC, 

packaging 

layers, 

and 

in 
this 

batch 

data 

report 

may 

not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4573 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-026 

RTR 

data 
on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

T 

A-55-19 
or 

T 

A-55-20 

WMC, 

packaging 

layers, 

and 

in 
this 

batch 

data 

report 

may 
not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4574 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-027 

RTR 

data 
on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19 
or 

TA-55-20 

WMC, 

packaging 

layers, 

and 

in 
this 

batch 

data 

report 

may 

not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4577 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-028 

RTR 

data 

on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19 
or 

TA-55-20 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 
not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers 

TWCP-4720 

B 

Describes 
the 

procedure 
to 

be 

taken 

at 

40-rnm 

Powder 

Breech 

Procedure 
to 

be 

taken 

at 

TA-55 
in 
the 

Does 
not 

appear 
to 

be 
a 

controlled 

TA-55 
in 
the 

event 

ofa 

misfrre 
or 

Project 

Waste 

event 
of 
a 

misfire 
or 

unconswned 

document. 

Without 

revision 

history, 

unconsumed 

explosives 
(from 

the 

Manar= 
t 

Plan, 

Rev. 
2 

explosives 
(from 

the 

Impact 

Test 

cannot 
tell 

when 
this 

document 
was 

hnpact 

Test 

Facility 

40-mm 

gun, 

PIS 

(issu 

~arc 

27,2000) 

Facility 

40-mm 

gun) 
to 

ensure 

that 

first 

issued, 

and 

how 

the 

potential 

codes 

ITF 

and 

ITF4) 
to 

ensure 

that 

... 

explosives 
do 

not 

enter 
the 

waste 

for 

unconsumed 

explosives 
was 

explosives 
do 

not 

enter 
the 

waste 

lA.C. 

stream 

addressed 

when 
the 

Impact 

Test 

stream 

Facility 

(ITF) 

began 
in 

1996 

TWCP-472 
I 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-003 

RTR 

data 
on 

prohibited 

items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19 
ûr 

TA-55-20 

WMC, 

packaging 

layers, 

and 

in 
this 

batch 

data 

report 

may 

not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

waste 

material 

parameters 
in 

drum 

stream 

assignments 
for 

containers. 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Information 

Irr 
R..ord 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP-4835 

A 

RTR 

data 

for 

drums 

from 

waste 

stream 

LAOO-RTR-OOI 

RTR 

data 

on 

prohibited 
items, 

Sampling 
plan 

(Rev 

3) 

referenced 

TA-55-19orTA-55-20 

WMC, 

packaging 

layers, 

and 

in 

this 

batch 

data 

report 

may 
not 
be 

estimated 

volumes 
and 

weights 
of 

up-to-date 
with 

respect 
to 

waste 

~ 

- 

--- 

waste 

material 

parameters 
in 

drum 

stream 

assigrunents 
for 

containers 

Aocess 

Acceptable 

Knowledge 

G..........-". 

. 

d\ 

TWCP.AK-2.l- 

A 

enerators 

mtelvlew 
an 

Detailed 

information 
on 

each 

PIS 

None 

002,R.2 

/ 

SummalY 

Report 
for 

Chloride 

TWCP 
AK 

references 

code 

for 

chloride 

operations 
at 

TA-55 

Operations 
at 

TA-55 

TWCP-AK-2.1- 

A 

I 

Process 

Acceptable 

Knowledge 

Generators 

interview 
and 

Detailed 

information 
on 

each 

PIS 

None 

003,R.2 

Summary 

Report 
for 

Metal 

Operations 

TWCP 
AK 

references 

code 

for 

metal 

operations 
at 

TA-55 

at 

TA-55 

TWCP-AK-2.1- 

A 

Process 

Acceptable 

Knowledge 

Generators 

interview 
and 

Detailed 

information 
on 

each 

PIS 

None 

004,R.2 

Summary 

Report 
for 

Miscellaneous 

TWCP 
AK 

references 

code 

for 

miscellaneous 

operations 
at 

Operations 
at 

TA-55 

TA-55 

TWCP-AK-2.1- 

A 

Process 

Acceptable 

Knowledge 

Generators 

interview 
and 

Detailed 

information 
on 

each 

PIS 

None 

005,R.2 

Summary 

Report 
for 

Nitrate 

Operations 

TWCP 
AK 

references 

code 

for 

nitrate 

operations 
at 

TA-55 

at 

TA-55 

TWCP-AK-2.1- 

A 

\ 

Process 

Acceptable 

Knowledge 

Generators 

interview 
and 

Detailed 

information 
on 

each 

PIS 

None 

006,R.2 

Summary 

Report 
for 

Pyrochemcial 

TWCP 
AK 

references 

code 

for 

pyrochellÚcal 

processes 
at 

Processes 
at 

TA-55 

TA-55 

TWCP-AK-2.1- 

A 

Process 

Acceptable 

Knowledge 

Generators 

interview 
and 

Detailed 

infonnation 
on 

each 

PIS 

None 

007,R.2 

Summary 

Report 
for 

Special 

TWCP 
AK 

references 

code 

for 

special 

processing 

Processing 

Operations 
at 

TA-55 

operations 
at 

TJ\-55 

TWCP-PLAN- 

C 

Los 

Alamos 

National 

Laborat01Y 

LANL 

TJ\-55 

waste 

Detailed 

information 
on 

each 

waste 

~ 
o..r.~ 

C4...~Qhhd 
/ 

O.2.7-001,R.3 

Transuranic 

Waste 

Characterization 

management 

database, 

drum 

and 

waste 

stream 

R~ 

Ii 
4.L:l{~ 

,. 
()4 

L.J"-s1t- 

1\:" 

LANL 

TJ\-54 

TRU 

wast 

management 

damb'r 
) 

j 

l."ef'~\> 

oI~ 

is 

h1j 

^) 

~~~~~~~;~:r 
es 

v"tf~bk 

I 

ongmal 
data 

- 

I 

-V- 

./ 
.e~ 

'1 

rt. 

'1,u,1.t. 

c.t 

\\ -(nM 

* 

Information 

Category 

Codes; 
A 
= 

forms 

intended 
for 

use 

in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Waste 

Stream: 

TA-55-19 
and 

TA-55-20. 

t+- 

' 

I 

;~ 

Documenls 
are 
in 

the 

TWCP 

RMDC 

Center. 

.A~ 

.P.::._ 

Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP- 

A 

Reconciliation 
between 

AK, 

VE 

and 

LAOO-3.4.1-005 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

T 

A-55-20 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 
between 

AK, 

VE 

and 

LAOO-3.4.1-006 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

strcam 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 

Plan, 

R3 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 

between 

AK, 

VE 

and 

LAO 
1- 

VE-OO 
1 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

tor 

drum 

from 

waste 

stream 

number 
and 

types 

of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP. 

A 

Reconciliation 
between 

AK, 

VE 

and 

LAO 
1- 

VE-002 

VE, 

AK 

and 

RTR 

data 
on 

WMC. 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 

of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 
code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 

between 

AK, 

VE 

and 

LAO 
1- 

VE-004 

VE' 

AK 

and 

RTR 

data 
on 

WMC. 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 

of 

packaging 

Project-level 
review 

T 

A-55-19 

(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP- 

A 

Reconciliation 

between 

AK. 

VE 

and 

LAOI-VE-005 

VE, 

AK 

and 

RTR 

data 
on 

WMC, 

VE 

butch 

d,ltn 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 
of 

packaging 

Project-level 
review 

TA-55-19 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

TWCP. 

A 

Reconciliation 

between 

AK, 
VE 

and 

LAOO-3.4,1-003 

VE, 

AK 

and 

RTR 

data 

on 

WMC, 

VE 

batch 

data 

report 

still 
in 

RTR 

data 

for 

drum 

from 

waste 

stream 

number 
and 

types 

of 

packaging 

Project-level 
review 

T 

A-55-20 
(per 

Sampling 

Plan, 

R3) 

layers, 

TRUCON 

code, 

and 

waste 

items 
in 

drum 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certiflcation, 
B 

== 

data 

from 
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June Fabryka-Martin, 07:37 PM 4110/01 -0600, Re: Cm-244 and Pa-231 

X-Sender: 094282@empo.lanl.gov 
X-rv1ailer: QUALCOMvl Windows Eudora Version 5.0 
Date: Tue, 10 Apr 2001 19:37:52 -0600 
To: John tv1usgrave <jmusgrave@lanl.gov>, cfoxx@lanl.gov 
From: June Fabryka-rv1artin <fabryka@lanl.gov> 
Subject: Re: Cm-244 and Pa-231 
Cc: Louise@lanl.gov 
X-RCPT-TO: <107695@empo.lanl.gov> 

Thanks, that was very timely input. What do you think of adding the following wording to section 
3.6.2 (Radionuclide Contect Identification), starting by appending Pa-231 and Cs-137 as bullets to 
the list of radioactive contaminants expected to be present in Pu waste: 
****** 
New text: 

- Protactinium (Pa)-231, the alpha-decay daughter of U-235, is expected to 
be present in trace amounts in some TA-55 wastes due to its widespread presence as a 

contaminant in some TA-55 operations. 

- Cesium (Cs)-137, a fission product of U-235, is expected to be present at detectable levels in 
some TA-S5 wastes due to its widespread presence as a contaminant in some TA-55 operations. 

Although they are products of U-235 fission and decay, Cs-137 and Pa-231 are not expected to 
show any correlation with U-235 concentrations, or even with the presence or absence of this 
isotope. The differences in valence states and chemical affinities among these elements is 
expected to result in substantial fractionation during several TA-55 processes, including ion 
exchange, solvent extraction, hydroxide precipitation, dissolution, and exposure to very high 
temperatures. 

In addition, secondary radionuclides will be present in the waste due to processing of feed 
materials other than Pu (TWCP-698). Additional radionuclides expected to be present in each 
process were reviewed by a panel of experts at T A-55 and com piled in a m em 0 according to PIS 
code (TWCP-882), as summarized in Table 4. This list includes Am-241 , Am-243, cerium (Ce)- 
144, curium (Cm)-244, Np-237, Pa-231, PU-238, Th-230, Th-232, U-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is of particular interest to radioassay operations 
because it can affect the choice of radioassay procedure to use for optimal results. Cm-244 was 
introduced in TA-55 operations in PIS code DOP, which started in 1988. Material outputs from this 
process sometimes were sent to PIS codes IS or WE. Cm-244 could also be part of debris waste 
under PIS code CA because both operations took place in the 300 area. Because only one room 
in this area is available for bagouts, all TRU waste from the 300 area gets combined. In addition, 
because rags from DOP were sent to IS, Cm-244 could be present in the ash produced by this 
operation, which is then processed through nitrate aqueous recovery operations. Some unknown 
fraction of the Cm-244 could ultimately end up in the evaporator bottoms, which are then 
immobilizød in cement in PIS code CF. In any case, however, Cm-244 is not expected to be 
present in any waste generated before 1988. 

At 04:06 PM 4/10/2001 -0600, you wrote: 
I June, 

Printed for Louise Garcia <louise@lanl.gov> 1 
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June Fabryka-Martin, 07:37 PM 4/10/01 -0600, Re: Cm-244 and Pa-231 

I was talking with Jim Foxx about the Cm-244 and Pa-231 issues. Jim said that there are a 

couple of other PIS codes where Cm-244 may appear. It may be part of debris trash under PIS 
code CA because OOP took place in Rm 319 and casting ops are in Rms 315,317 and 327, and 
there is only one room in the 300 area where bagouts are done. Hence, all the trash from the 300 
area gets combined. The other issue is if rags from OOP were sent to IS, this begs the question 
what happened to the Cm-244 that was then a component of the ash? It would, of course, go 
through nitrate aqueous recovery and ultimately end up in the evaporator bottoms - cemented, of 

course. So, CF may show some Cm-244. 

Pa may be chemically fractionated from U during ion exhange. In addition, there may be enough 
of a difference in solubility between Pa and U oxalates that there is further separation. Jim and I 

aren't up on the solubilities of these oxalates, but if this issue warrants further investigation, we 
can dig deeper. 

John 

\ 

* * * ** ** ********************************** **** * **************** 
June Fabryka-r\IIartin 
TRU Waste Characterization/Certification Program (TWCP) 
Environmental Technology Group (Group E-ET) 
tv1ail Stop E517 
Los Alamos National Laboratory 
Los Alamos, NM 87545 
Phone (5O~)) 665-2300 
FAX (505) 667-3326 

'4 

Printed for Louise Garcia <loulse@lanl.gov> 2 
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ACRONYMS 
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9 OtJn:c.J 
~ 

_(~ _AK acceptableknowledg~A-S1",,~~1 (Afrle("f{;",,... 

~ _ARIES Advanced Recovery and mtegrat xtraction System 

CFR Code of Federal Regulations ~} fo,. ~-~ CAtJ>../cJ ~ 'CMPO octylphenyldiisobutylcarban1Y~myIpIi8fp~~è'oxide 

,....J2- 
C-N-Q carbon-nitrogen-<Jxygen 

_ 

C.Þ~fo\I~i../ 
~y C es:..,..., 

~ ~CSMO Central Scrap Management Ðffibe 
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DL discard limit 
DOE U.S. Department of Energy 
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Cf~ 
n 
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K S~tt>P:+"{SIIo"") H RCRA hazardous waste number prefix for hazardous wastes from specific 

sources, defined in 40 CFR Subpart D, Section 261.32 

LANL Los Alamos National Laboratory 

LL W low-level waste 
th h 

ffiT'\l 
MCDOR mu1t~cycle direct oxide r~uctioll- - rl":,;,..:} ~tct-~ fM:f 

I I v -MEGAS MultIple Energy Gamma Assay System 
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NDA nondestructive assay 
_ _ 
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~",~.l..Ç,.r Nuclear Material Techno 

~'I"'),~} -tr Y\t..p fUDI",1"'t 

-N-( P c........ltl'- 
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. d .. 
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v!I ",.-t fU.r lYli IIWI f 

program reqUIre quantltatlOn Imut ~-",.t ~ ~/II. 
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process/status [code] ,- IO~) þ~ ~ VDJIAIf\A, 

plutonium-berylli~ 
Cl-tet1llfl./ S'y-"' j,~J ~r fl{,ffo"'~A ~C\rl~ 

quality assurance 
quality procedure 

research and development 

research, development, and demonstration 
Resource Conservation and Recovery Act 

cÀe.l'V\lcJ 
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-PCB 
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RCRA 
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PIS Code PIS Name AI{ Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described* Combustible Debris 

D007, D009, DOlI, 
AC Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Art. 4 DOI8, D022, D038, 

F002, FOOS 

D007, D009, DOll, ACI Actinide chemistry, R&D Miscellaneous Operations 3.4.3, An. 4 DOI8, D022, FOO2, 
FOOS 

D007, D009, DOlI, AC2 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, An. 4 DOI8, D022, D038, 
F002, FOOS 

AC3 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, An. 4 

ACC Anunonium chloride 
Speçial Processing 3.4.8, An. 4 

conversion 

ACD Cascade dissolver Special Processing 3.4.1, An. 4 D005, D006, DOO7, 

D008, DO 11 

ACL Analytical chemistry 
Miscellaneous Operations 3.4.4, Art. 4 D007, DOO9 laboratory 

D004, D005, DOO6, 

AD 
Actinide processing 

Miscellaneous Operations 3.4.1, An. 4 D007, D008, DOO9, 
demonstration DOlO, DOll, DOI9, 

D039, F002, FOO3 

AL Ash leach Nitrate Operations 3.4.2, An. 4 D005, D006, DOO?, 

D008, DOll 
AO Assembly operation Metal Operation Processes 3.4.3, An. 4 

AO Americium processing 
Nitrate Operations 3.4.3,3.4.6, An. 4 

calcination 

AP Americium purification Nitrate Operations 3.4.3, 3.4.6, An. 4 D007, DOO9 

Actinide processing DOO?, D008, DOO9, 
APD 

demonstration Miscellaneous Operations 3.4.7, Art. 4 DOI9, D021, DOn, 
D039, F002, FOO3 

ARI ARIES Metal Operation Processes 3.4.3, An. 4 

AS Anode heel dissolution Nitrate Operations 3.4.2,3.4.6, An. 4 D006, DOO?, DOO8, 

DOll 

AT Ash testing Nitrate Operations 3.4.2, An. 4 D005, D006, DOO7, 

D008, DO 11 

ATL Advanced test line for 
Nitrate Operations 3.4.2, An. 4 D005, D006, DOO?, 

actinide separation RD&D D008, DO 11 

AX Solution assay Miscellaneous Operations 3.4.3, An. 4 D007, DOO9 

BA Basement isopress Metal Operation Processes 3.4.2, An. 4 

BAC Bacterial decomposition of 
Nitrate Operations 3.4.2, 3.4.6, An. 4 

cellulose items 

BC Physical properties Metal Operation Processes 3.4.2, An. 4 

BF Unknown name for PIS 
Nitrate Operations 3.4.6, An. 4 D006, D007, DOO8, 

code DOll 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19 

Waste Stream Number and Title: TA-55-19, Mixed Combustible Debris Waste 

Summary Category Group: 85000 

Waste Matrix Code and Description: S5300 

TWBIR: LA-M16 

Maximum Layers of Packaging: 

LA1l6A, LA116B, LA116C, LA116D, LA116E, 
LAI16F, LAI16H, LAl161 

6 

TRUCON Codes: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Defense Waste Status: 

1 978-present 
f /'"Þ-()} v.r'Nff L 

Defense-related^~RU)waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

Time Period of Generation: 

Waste Stream Volume (as stored): 4173 containers (873 m3) 

Waste Stream Volume (after 

repackaging) : 
850 SWBs, 3873 drums (2390 m3) 

Facility Mission 

TA-55 has extensive capabilities for the extracti and recovery ofplutolÙum from residues and 
scraps generated from operations at various L facilities and other DOE sites in the defense 

complex. The recovered plutonium is conve d into pure plutonium feedstock. These 

manufacturing and recovery operations, ass ciated maintenance operations, and TA-55 
plutonium research are the sources 0 TR weste;Contaminated scrap, residues, and debris 

generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense and non-defense programs; these wastes are generated and produced in the same rooms 

and gloveboxes and~ were not segregatedtuntil Aug~st 27, 1998. 
blU'e.4 

/n1 ~nJ"'ljSou('ce. 
Waste Generating Processes 

1)< 
(j 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate Q.W.l~wm:tl.e wastes. These operations 

include: ~ (...{ 
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. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutoni ox~and hydroxide cakes; other actinide metals or 

metal alloys and oxides; plutonium scrap; ispsse bled weapons components (pits); plutonium- 

beryllium sources; pyrochemical salts; reac pellets; crucible pieces; ash; analytical 

laboratory solutions; residues from other DOE facilities; anode heels; and analytical laboratory 

solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (generally less than 5 percent) of non-combustible solids (e.g., sérap metal, metal lids, 

zippers, discarded tools). 

RCRA Characterization 

TA-55-19 is conservatively assigned the following EPAHazardous Waste Numbers (HWNs). 
~ Many of the HWNs are time-dependent, and apply only to containers generated by a particular 

process over a specific period of time, as documented in process AK reports. 

. FOOl, F002, F003 and F005 

. D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI8, DOI9, D021, D022, D035, D038, 
D039, D040 
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. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream until the potential applicability ofHWN U213 has been resolved (Acceptable 

Knowledge Summary Reportfor Miscellaneous Operations at TA-55 [TWCP-AK.-2.1-004]). 

. Drums containing waste generated from PIS codes SD and SS between 02/98 and 06/98 are 
segregated as a subset ofTA-55-19 due to the potential presence of vanadium pentoxide (EP A 

HWN PI20). (See separate AK summary for TA-55-19A). 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions, Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

rocesses s ate pluton~fom americium and uranium, The waste will usually be enriched 

in erici and uran' ~Jlative to plutonium, but may also be depleted in some cases. Some 

waste may contain uranium from one of several uranium material typeJ Other waste may contain 

various radionuclides used as radioassay sources, including americ. -241, americium-243, 

cerium-144, curium-244, protactinium-231, neptunium-237, rium-232, thoriW32 enriched 

in thorium-230, uranium-233, and depleted uranium. r:=..f..;. ':'::'Xé()~lii.f'r\I""JJ fr-oM '.H"4;,r14~_ 23s". 

ØA. (ts dtc4'1 ~~l.I..l~ frotD\.c.-HÞ1{I.IYtl-23)" 
Primary References for Documentation of Acceptable Knowledge rr T- .0) J 

o..')l~. +<.r.sIl5'\'\ f'(tl4v.d- ~ 
c(.S'í 14,., -13 J, 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2, 1-003 ) 

Process Acceptable Know/edge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004 ) 

Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 (TWCP-AK.- 

2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 

AK.-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19A 

Waste Stream Number and Title: TA-55-19A, Mixed Combustible Debris with P120 

NOTE: This is a subset (i.e., lot) of waste stream 

TA-55-19. It is distinguished from TA-55- 
19 only insofar as the waste has the potential 

to include vanadium pentoxide (EP A HWN 
PI20). 

Summary Category Group: S5000 

Waste Matrix Code and Description: S5300 

TWBIR: LA-M16 

TRUCON Codes: LAI16A, LAI16B, LAI16C, LAI16D, LAI16E, 
LA1l6F, LA116H, LA116I 

Maximum Layers of Packaging: 6 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 02/98-06/98 

II Defense Waste Status: Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 

waste ever having been handled at the facility. 

. Waste Stream Volume (as stored): Not yet determined 

f Waste Stream Volume (after 
\'Il, repackaging): 

Not yet determined 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 

scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufacturing and recovery operations, a ocia maintenance operations, and TA-55 

plutonium research are the sources ofTR J'\Wesæ ontaminated scrap, residues, and debris 

generated at TA-55. The scrap and residu ar ocessed to recover as much plutonium as 

practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense and non-defense programs; these wastes are generated and produced in the same rooms 

and gloveboxes andX were not segregated\til August 27, 1998. 

bv..5u. 
ch'\ {lA.t-,J.Jd 

.ro~...,~ 
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Plutonium manufacturing, recovery, and research op ons eTA-55 Plutonium Facility, as 

well as associated maintenance operations, genera tmftSl.H'æHc astes. Tbese operations 

include: 
~. 

I ~ l-\ 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutoni oxi and hydroxide cakes; other actinide metals or 

metal alloys and oxides; plutonium scrap diiass bled weapons components (pits); plutonium- 

beryllium sources; pyrochemical salts; re ctor el pellets; crucible pieces; ash; analytical 

laboratory solutions; residues from other DOE facilities; anode heels; and analytical laboratory 

solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, 

zippers, discarded tools). 

RCRA Characterization 

TA-55-19A is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many ofthe HWNs are time-dependent, and apply only to containers generated by a particular 

process over a specific period oftime, as documented in process AK reports. 
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. FOOl, F002, F003 and F005 

. D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI8, DOI9, D021, D022, D035, D038, 

D039, D040 

. PI20 

. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream until the potential applicability ofHWN U213 has been resolved. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes ~ÇJl.jfate plutot;iu.J\J from americium and uranium. The waste will usually be enriched 

in americiUIIJ, and urani~relative to plutonium, but may also be depleted in some cases. Some 

waste may contain uranium from one of several uranium material types) Other waste may contain 

various radionuclides used as radio assay sources, including americi 41, americium-243, 

cerium-144, cUrÍum-244, protactinium-231, neptunium-237, th. -232, thorium-232 enriched 

in thorium-230 uranium-233 and depleted uranium. o..r we1i ~ C"6"tfV"';I\~"+s tl'"l'M lJ,rtI,.fl{kM .23~; 
" Jt.s dQ.C4.y1 dlÁ~ fnto.d;"rl.(A-23~...~ 

Primary References for Documentation of Acceptable Knowledge -h'!sr'n\~ 'Pí)J~- Ce.SI40l-1'37. 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK.- 

2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 

AK-2.1-006) 

Process Acceptable Knowledge Summary Report for Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-20 

Waste Stream Number and Title: TA-55-20, Non-mixed Combustible Debris Waste 

Summary Category Group: 85000 

Waste Matrix Code and Description: 85300 

TWBIR: LA-TI6 

Maximum Layers of Packaging: 

LAI16A, LAI16B, LAI16C, LA116D, LAlI6E, 
LAI16F, LAl161I, lJ\1161 

6 

TRUCON Codes: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 1979-present 

Waste Stream Volume (as stored): 

Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 

waste ever having been handled at the facility. 

281 containers (59 m3) 

Defense Waste Status: 

f Waste Stream Volume (after 
. repackaging): 

Not available 

I Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 

scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufacturing and recovery operations, associated maintenance operations, and TA-55 

plutonium research are the sources ofTRlh~ contaminated scrap, residues, and debris 

generated at TA-55. The scrap and residues are processed to recover as much plutonium as 

practicable before disposal. Wastes are generated from plutonium recovery and purification for 

defense and non-defense programs; these wastes are generated and produced in the same rooms 

and gloveboxes and ~ were not segregated-ttil August 27, 1 ~98. 

Waste Generating Processes 
b~e,~ tI'k {l.1r'lJl). ç..,,,,rc~ 

Plutonium manufacturing, recovery, and research operations at the T A-55 Plutonium Facility, as 

well as associated maintenance operations, generate traÐ.g}).fJlmc: wastes. These operations 

include: TR lÆ. 
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. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; plutoni es d hydroxide cakes; other actinide metals or 

metal alloys and oxides; plutonium scrap dis'p:se led weapons components (pits); plutonium- 

beryllium sources; pyrochemical salts; re ctor fu pellets; crucible pieces; ash; analytical 

laboratory solutions; residues from other facilities; anode heels; and analytical laboratory 

solutions. 

Waste Material Parameter List 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (generally less than 5 

percent by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be linùted to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (generally less than 5 percent) of non-combustible solids (e.g., scrap metal, metal1ids, 

zippers, discarded tools). 

RCRA Characterization 

No HWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 maybe 
present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 
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-21{ \ _'1-'3 'I 
in americi~ and uraniumtelative to plutonium, but may also be depleted in some cases. Some 

waste may contain uranium from one of several uranium material types) Other waste may contain 

various radionuclides used as radioassay sources, including americi 41, americium-243, 

cerium-144, curium-244, protactinium-231, neptunium- , num-232, thorium-232 enriched 

in thorium-230, uranium-233, and depleted uranium. o..S ~ ,,-5 C .......1c;.jYl{nrA.4.f ot :::::::'144,-2..3.:5"_ 
r+.r Jeûy d.1,'^~J 

Pnrt",cit"ILAI'l-2i} fi 
. 

Primary References for Documentation of Acceptable Kn'ôwled'ge. 
Il~.. .J- .) 

CIt~ 
Þ JfS{ 

tn.. 
, """" ce;)~ /37. 

Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 (TWCP-AK.- 

2.1-002) 

Process Acceptable Knowledge Summary Report for Meial Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Report for Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 

. 

" 
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ACCEPTABLE KNOWLEDGE SUMMARY REPORT 
FOR WASTE STREAMS TA-55-19 AND TA-55-20 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WlPP). The U.S. Environmental Protection 

Agency (EP A) allows use of acceptable .knowledge (AK) for waste characterization, ~ A~Å ~ 

defines AK in its guidance document, Waste Analysis .at Facilities that Generate, Treat, s<.ó'n. I~ 
Store and Dispose of Hazardous Waste. Attaclunent B, Waste Analysis Plan, to the r~^Ctr 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EP A No." 

NM4890139088) (WIPP W AP) defines AK information and provides guidelines on how 

AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledgj 
s 
~ ~ 

S- 
Documentation (TWCP-QP-I.I-021). The primary purpose of this report is to R ~ 
systematically organize, evaluate, and sununarize AK information about characteristics of 

i 

the wastes generated by the Plutonium Facility at T eclmical Area (T A) 55, one of the 
TRU waste generators at Los Alamos National Laboratory (LANL). By doing so, this 

report provides technical support for assignment of specific waste containers to the waste 

stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to waste streams TA-55-19 (including lot TA- 
55-19A) and T A-55-20 covered: 

. Review of the Lôs Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-O.2.7-001) (S~2an) that includes information 

regarding all waste streams, including TA-5tYJ.A-SS-ZO 
. Review of documents related to the waste generation and waste management 

activities at TA-55 as documented in the Acceptable Knowledge Roadmap 
(Attachment I) 

. Interviews with personnel involved with waste generation and waste management at 
T A-55 as docwnented in process AK report~in the Acceptable Knowledge Roadmap 
(Attachment 1) LJ(~teJ 

. Review of process AI( reports for TA-55 processes (as discussed below) 

. Analysis of processes generating waste, as discussed in the process AK. reports and in 

this report 
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The Transuranic Waste Characterization/Certification Project (TWCP) Records 

ManagementJDocument Control (RMDC) Center contains copies of the documents that 

are referenced in this summary report. Unclassified Controlled Nuclear Information 

(VeNI) will be reported in records, rather than included in this report. Such records are 
identified as UCNI in the Acceptable Knowledge Roadmap (Attachment I). 

This AK summary report is based on detailed information compiled in a set of closely 

related reports about TRU waste generating activities at TA-55. For convenience in 

organizing AK for plutonium processing at this facility, the processes were categorized 

into six arbitrary operational areas. The multiple processes in each area are then described 

in detail in the following six process AK reports ft1' 'pll1~~ 
. Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 

(TWCP-AK-2.1-002) 

. Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003) 

. Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

. Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 

(TWCP-AK-2.l-005) 

. Process Acceptable Knowledge Summary Report for Pyrochemical Processes at T A- 
55 (TWCP-AK-2.1-006) 

. Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 

(TWCP-AK-2.1-007) 

oV~'r 

The process AK reports contain information on over 200 individual processes that have 
each been assigned a unique identifier called a processlstatus (PIS) code. For example, the 

nitrate operations report (Process Acceptable Knowledge Summary Report for Nitrate 
o erations at TA-55 [TWCP-AK-2.l-005,R.2]) covers waste generation processes and 
characteristics 0 80 different processes, each with its own PIS code. The search 

and compilation of AK information was based on PIS code, because that is the greatest 

level of process detail recorded in waste generator records. Howev 
. 

section 3.2, TA-55 TRU waste items have always been s egated and packa 

waste containers based on the physical form and ma rial on ent of the waste, without 

regard to process of origin (i.e., PIS code). In order to m 

these two different ways of categorizing TA-55 waste (by process of generation and PIS 

code or by material content and waste stream numb~parate AK reports have been 
prepared for each categorization method (Le., proce~ reports for process areas, and 
AK summary reports for waste streams). The AK information search was performed 
based on the processes used at T A-55 and tracked by the PIS codes, and it is summarized 
in the process AK reports. 
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This AK summary report summarizes AK information specific to the combustible debris 

waste streams TA-55-19 (including waste stream lot TA-55-19A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium 
from residues and scraps generated from operations at various LANL facilities 

and other DOE sites in the defense complex. The recovered plutonium is 

converted into pure plutonium feedstock. These manufacturing and recovery 
operations, associated maintenance operations, and TA-55 plutonium research are 
the sources of TRU WÐ6tëj.contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to ~ecover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and 
purification for defense and non-defense programs; these wastes are generated and 

~ produced in the same rooms and gloveboxes and ?(were not segregate~until 

L.. August 27, 1998. ku 01, fl4r.jj. 

Q- 
"J .s oùr-ce.. 

The combustible waste streams TA-55-19 and TA-55-20 were generated at the 
~~~ TA-55 Plutonium Faci~s debris waste (glovebox and processing-room trash) 

. s from process operations and glovebox maintenance involved in plutonium 
GCi recovery. For tlùs reason, the waste streams are defense related. However, waste 
'--" also was produced from "special process" and research-related activities. These 

wastes were not segregated, but were commingled in the [mal waste containers to 
such an extent that segregation is not possible on the basis of waste generating 

process or glovebox location (1'WCP~7). The waste was also co-mingled with 
room trash related to these same operations (both defense and non-defense), 
which was initially boxed as low-level waste but was returned for discard in 

drums as TRU waste when on-site radioassay results showed it exceeded the low- 
level discard limits (DLs) (TWCP-816). 

t~~-;~=:i~ :,:;;~=;~ri~~~~:~:":::,,:;~; .:,:;' 
of the buildings at TA-55, including Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofTA-55 waste streams was established by the evolving 

set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 

(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 

guidance and practice from the begi11I1llW:~ continuing to the present d~ been to handle and package all combus~ ~d noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details ofthese 
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planning and implementation documents are summarized in this section, in order 
to provide background information to support the process used by TWCP to 

assign TA-55 waste containers to specific waste streams. Waste stream 

assignment is made on the basis of waste generator information compiled in the 
TWCP waste container data base, which comprises the bulk of the Sampling Plan. 
Waste generator information is reviewed to identify the types and sources of waste 
items present in each drum, in order to evaluate the most appropriate waste 

summary group, waste matrix code, and potential for the presence of hazardous 

constituents. 

3.2.1 Waste Packaging at TA-55 

Inspection, collection, documentation and packaging operations of solid, 
certifiable TRU wastes at TA-55 are conducted in PF-4 by a waste 

management section or team (TWCP-352, TWCP-700, TWCP-701, 
TWCP-3943). Wastes from all TRU waste-generating activities at TA- 
55 are handled and packaged by this team. Materials are considered 

waste only when they have been received and processed by the waste 

management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at T A- 
55 stated the guiding philosophy of minimizing the amount of waste 
generated, and minimizing the plutonium content of that waste (TWCP- 
3943 ). ~we~e established by the waste-generating group, and 
approved by the LANL division office and the DOE Albuquerque 

Operations Office. Personnel were requested to sort potentially 

recyclable TRU waste items (i.e., those containing potentially 
recoverable amounts of plutonium) into classes, such as rubber, plastics, 

rags, non-Pu metals, glass, oils, cans, sweepings, etc. These materials 

were then assayed. Based upon its plutonium level relative to the DL, 
material was either sent to recovery operations or to "20-year" 
retrievable storage. All liquids, including oils, were required to be sent to 

recovery operations for processing. Liquids were explicitly prohibited 

from any container of solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 

newly generated TRU waste (TWCP-697). Each LANL waste generator 

was required to develop an attachment to this plan to define the details 

of the waste certification functions and controls that applied to their 
specific processes and waste streams. TA-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 

waste (TWCP-701). 
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. Combustible waste forms included materials which could be reduced 

to an ash if desired but which did not require further processing to 

meet the WlP~Aq(TWCP-701). (This definition is still current.) 

Subcategories included plastic-base, cellulose-base and 

miscellaneous (graphite and graphite crucibles). It was acceptable for 

the combustible waste stream to include some unspecified "small" 

fraction of noncombustible solids such as scrap metals. 

. Noncombustible waste forms included materials that could not be 

reduced to ash but that did meet the WIPP WAC without further 

processing (TWCP-701). The two subcategories were metals and 

non-metals. The non-metal wastes included glass, fiberglass heating 

mantles, porcelain crucibles, ceramic furnace tube inserts, and leaded 

glovebox gloves. It was acceptable for the noncombustible waste 

stream to incl~- e unspecified "small" fraction of combustible 

solids, and th ~ contained in plastics. For WIPP purposes, 

any waste forms at were chemically compatible and that met the 

WAC, could be combined into a single waste container. 

In 1995, a new TRU Waste Certification Plan was adopted, including a 

new attachment that formalizes how the TA-55 waste management team 

currently segregates newly generated wastes into waste streams (TWCP- 

700). Waste materials are segregated by: 

, in orA-b- +0 Me-d- 
. radioisotop~ nondestructive assay (NDA) and gas generation 

requirements 
;" òr~~ ~ 

. material ma~~ NDA and TRUCON requirements 

{h o~ 1"0 ~ 

. hazardous c?nstituent~ ~ RCRA and Department of Transportation 

(DOT) requrrements 
. 

Combustible waste forms include plastic base and cellulose base, but 

graphitic waste is now in the noncombustible category. Noncombustible 

debris waste forms are broken down to a finer level of classification than 

had previously been used: 

. metals (TRUCON code 117) 

. glass (TRUCON code 118) 

. HEP A filters (TRUCON code 119) 

. leaded gloves (TRUCON code 123) 

. salts (TRUCON code 124) 

. graphite (TRUCON code 115) 
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In addition, each major waste form includes provisions for small 

quantities of unspecified waste with similar properties. This provision is 

necessary in order to allow for infrequently encountered waste items. 

'" 
3.2.2 Waste Stream Delineation for TA-55 

V\lltcvt J 

1""wt II.~ .V ~-:::t 
Starting in 1987, the TA-55 Plutonium cilitybegan its current system 

If \,,,.t}. 2 s~tt"á of tracking waste items both by the ocess from which they originated 

1Y1fP' bØt~ ~ as well as by their material conte ~the1igB. B1riGt-adln,,~_~t8El t8 thi~ 

~. ~ 

rpqí"- --e~' ., ro Waste items are labeled 

S ff with an item identification ) code that contains information on the 

\ ~ t waste material parameter of the item and an embedded PIS co t1 {Iv lP 
~pe,r.1.. ~~ corresponds to the process that produced the waste item. aste items are 

0. ~ pac age mto waste containers based on the matena co tent of the 

t:;~ 1. b.l waste, without regard to PIS code.ffmi pr~eti~@ eø:Eftl'lie..l<;;.:> AI{ ThlAs 

Se."tf~ ~ 
1Hel(1Bg èeea\i~a single waste container can include waste items from 

) 

(P~t:: 2") several PIS codes. 

~ ,-. In the Sampling Plan, T A-55 wastes have been assigned to waste streams 

based on the waste segregation schemes used by TA-55: 

. First by radioisotope content (Pu238 or Pu239 ~ material type) 

. Then by material matrix (combustible, noncombustible, metal, glass, 

etc. waste types) 

~~ o1)f, 

C Sv.~ (;..S 
I- 

q..,(l.~ S' ~~J- 
1)vJ1...)J 

be!1l 

~h~ 

. Then by hazardous waste status (mixed, non-mixed, or special case 

waste streams) 

eam delineation was performed using waste generator 

information ompi1ed in an electronic data base that is part of the 

Sampling Plan. Because waste items from several different PIS codes 

were combined into each waste drum, a special sort on the PIS code of 
each waste item in a drum was necessary to determine if the drum E 111 

contained all non-mixed items, some or all mixed-waste items, 
~;~" '~4z..rJJl\...' 

special case item (such as an item from PIS code SS carrying th~ Wv,,:R 

P120). If the PIS code information was missing for any item in a waste l\i;.,J,e.. 

drum (as was the case for many older wastes), that drum was 

conservatively assigned to the mixed-waste stream. Fortunately, the 
special case wastes carrying the HWN P120 ~r tl1e p'9t8Rttal te eMIf 
H\l.TN U211} were generated relatively recent y, such that the data base 

records for those items are complete. 
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3.2.3 Waste Container Labeling 

The net effect of the waste packaging system used at TA-55 is that 

several~ hazardous wa:sk ~umà~f are conservatively 

assigned to individual waste streams for the purposes ofWWP disposal, 

because the WIPP W AP requires HWN assignment on a waste stream 

rather than a waste container basis. For the purposes of generator and on- 

site storage, however, LANL labels waste on a container by container 

basis. Thus, the hazardous labels on containers in storage at LANL 
should not be expected to correspond to the HWN s assigned to the waste 

stream through this AK summary report. Hazardous labels will 8e a..re, 

updated to meet WIPP disposal requirements just before loading waste 

containers into the Transuranic Package Transporter-Model IT 

(TRUPACT-II) for shipping to WIPP. 

3.3 Waste Physical Form and Content Description 

The TA-55-19, -19A, and-20 waste streams are defined as combustible debris 

waste streams (Sampling Plan, Appendix D), with TA-55-19 being a mixef)yaste 

stream and TA-55-20 its non-mixed counterpart. TA-55-19A is a s 

10t'Si' . 

shed from TA-55-l9bytheadditionofHWNP120. h~~aste rtr-eA. 

incl efÞap r, rags, plastic, rubber, and plastic-based and cellulose- 

gene e the facility. Plastic-based waste includes, but may not be limited to, 

polyethylene and vinyl tape, gloves, plastic vials, polystyrene, Tygon tubing, 

polyvinyl chloride plastic, Teflon products, Plexiglas, and dry box gloves 

æeaded neoprene base). Cellulose-based waste includes, but may not be limited 

C)ra s, wood, paper, and cardboard; laboratory coats and overalls; booties and 

n gloves, and similar materials. The waste may also contain a small fraction 

(generally less than 5 percent) of non-combustible solids (scrap metal, metal lids, 

and clothing zippers) (Sampling Plan, Appendix D). 

3.4 Waste Volume and Time Period of Waste Generation 
A Pfe,^~ i~ 1) af 

The following information is fro~the Sampling Plan (TWCP PLAN 0.2.7-001, 

R.3,..'{\pp@B~-D). These values are expected to change because the sampling plan 
<= - 

is continually updated as new waste information is obtained. (Þ(. 
- 

. TA-55-l9 includes 4173 containers (873 cubic meters), that were generated 

from 1978 to the present time. 

. Waste stream lot TA-55-19A is not yet fully defined in the sense that a list of 
specific waste containers in this lot has not yet been prepared. This is because 

PIS codes are not always explicitly identified for waste items in TA-55 waste 

containers. However, it may be possible to extract this information from the 

waste item~fiers, at which time waste containers can be assigned to 

TA-55-19W 



June Fabryka-Martin, 07:38 AM 3/6/2001 -0700, Fwd: Re: Global edit to AK reports: leaded gloves 

X-Sender: 094282@empo.lanl.gov 

X-Mailer: QUALCOMM Windows Eudora Version 5.0 

Date: Tue, 06 Mar 2001 07:38:01 -0700 

To: bailey@lanl.gov, John Musgrave <jmusgrave@lanl.gov>, mavisl@lan\.gov 

From: June Fabryka-fvlartin <fabryka@lanl.gov> 

Subject: Fwd: Re: Global edit to AI< reports: leaded gloves 

X-RCPT-TO: <154344@empo.lanl.gov> 

Date: lVIon. 05 Mar 2001 17:41 :31 -0700 

To: June Fabryka-Martin <fabryka@lanl.gov> 

From: Charles Foxx <cfoXX@lanl.gov> 

subject: Re: Global edit to ÞK reports: leaded gloves 

June, ~ 
I would change the concern statement to read something like "....conce that explosive lead 

oxides might forÏñ\if....". Otherwise it looks fine. 

Jim F -1 
.. _____..,A_------..--------------------- ---------------------------- 

M.. 04:07 PM 3/4/01 -0700, you wrote: 

The following should replace the 4th and 5th sentences in the first paragraph of section 3.5.1 

in all of the process AI< reports and in the waste stream AK reports: 

Prior to 1987, leaded gloves were discarded in the com bustible and non-com bustible debris 

waste streams. Between 1987 and tv1ay 1992, leaded gloves were segregated from 

mbustible debris and discarded in the metal debris waste stream because of concern 

. if the combustible debris waste was incinerated. 

Since rvlay 1992, leaded gloves have been routinely segregated from other metal debris 

waste and assigned to a separate leaded-glove waste stream. 

Replace bullet about leaded gloves in section 4.2 and use as standardized footnote about 

leaded gloves in the process AI< timelines: 

Prior to 1987, leaded gloves were not segregated from combustible debris. Between 1987 

and May 1992, they were segregated and discarded in the metal debris waste stream. Since 

rvlay 1992, they have been routinely segregated and assigned to a leaded-glove waste 

stream, still under the originating PIS code (TWCP-4166). 

************************************************************** 

June Fabryka-Martin 

TRU Waste Characterization/Certification Program (TWCP) 

Environmental Technology Group (Group E-ET) 

Mail Stop E517 

Los Alamos National Laboratory 

Los Alamos, NM 87545 

Phone (505) 665-2300 

Printed for Jim Bailey <154344@empo.lanl.gov> 
1 
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. TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
1979 to the present time. 

3-5 Waste Stream Generation Processes 

3.5.1 Overview 

The TA-55-19, -19A, and -20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 

plutonium from residues, metal fabrication, and research and 
development activities. The variety of plutonium handling operations 

includes: 

. Preparing ultra-pure plutonium metals, alloys, and compounds 

. Preparing on a large scale specific alloys, including casting and 

machining these materials into specific shapes 

. Determining high-temperature thermodynamic properties of 
plutonium 

. Reclaiming plutonium from scrap and residues produced by 

numerous feed sources 

. Disassembling components for inspection and analysis 

. 

5Aøv.Û ~ 
bll. ~ cA'ílli,L 

J 

J, ? r.T ~r 
· Processing mixtures of plutonium and uranium oxides for react~(l.. J 

fuels. 

Manufacturing of parts on a limited basis 

'. 
t 

The manufacturing and research operations performed at TA-55 in the 

recovery of plutonium results in the production of plutonium- 

contaminated scrap and residues. These residues are processed to recover 

as much plutonium as is practical (TWCP-352). TA-55 has extensive 
capabilities for the extraction and recovery of plutonium from residues 

and scrap generated from operations at various LANL, other U.S. 

Department of Energy (DOE) facilities, and commercial radioactive 

sources. These recovery operations, along with associated maintenance 
operation, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. 

Plutonium processing facilities generate contaminated combustible 

waste from: 
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. Plastic materials that result in combustible waste such as Tygon 
tubing, polyvinyl chloride vials, plastic bags, etc. 

. Cellulose-based cleaning aids and personal protective equipment 

such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

. Rubber- and Teflon-based products used in operations, such as 

rubber gloves, Teflon tape, gaskets, stoppers, etc. 

3.5.2 Process Flow Diagrams 

Detailed information about the TA-55 plutonium recovery processes can 

be found in the Process AK reports. For purposes of the AK search, and 

to allow convenient referral to and referencing of the Process AK rep~ in this waste stream AK Summary Report, the processes have been q.r ÞífT'tírl/ 
divided into six major areas: ~ 

r? ~ Nitrate Operations (TWCP-AK-2.1-005) 
Chloride Operations (TWCP-AK -2.1-002) 

. Miscellaneous Operations (TWCP-AK -2.1-004) 

. Special Processing (TWCP-AK-2.1-007) 

. Metal Operation Processes (TWCP-AK-2.1-003) 

. Pyrochemical Processes (TWCP-AK-2.1-006) 

Generalized flow diagrams for the six operational areas relevant to this 

AK search are presented as Attachment 3 and indicate PIS codes for the 

various processes. The full block flow diagram for plutonium processing 

and waste management at TA-55 is given in reference TWCP-886. 

The following subsections describe the processes that generated debris 

waste assigned to the TA-55-19, -19A, and -20 waste streams. The 

potential for RCRA-regulated constituents to be present due to feed 

3 / I materials or chemical use in these processes is summarized in Section 

.. (f) · ~e applicability ofEP A HWNs as a result of this potential is 

\ 3. 
C, .1. specified in Section 8. 

O\f'~ 

$\,J~tt.h 

o~ 
ltJ 

('\'h 

Ghlo(Í~ 

öfeÞ ~5.~) 

3.5.3 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, EL, BM, BU, ec, CD, 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, 

FX, GMS, HC, HCD, RD, HGMS, lIP, HRA, IA, IS, LC, LGI, LG2, 

LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, 00, OR, 

OY, PA, PAF, PR, PS, PT, P'I'S, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC, SP, SSD, SX, TDC, UPS, US, USZ, VC, WI, VP2, VP3, VUL, ZD 
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A detailed description of nitrate operations can be found in Process 

Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 

(TWCP-AK-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 

conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

. pretreatment 

. dissolution 

. purification 

. evaporation 

. cement fixation 

Pretreatment primarily includes physical processes used to separate scrap 

and residues for the next step, dissolution. It may include calcination, 
caustic leaching, chemical separation (hydroxide or oxalate 
precipitation), crushing and pulverizing, distillation, filtering of liquids 

or oils, incineration, magnetic separation, passivation, scraping, or 
sorting. After pretreatment, solids are sent to dissolution if plutonium 

concentrations are above the DL and to cement fixation if concentrations 

are below the DL. Liquids are sent to purification if plutonium 
concentrations are above the DL and to the TA-50 Radioactive Liquid 

Waste Treatment Facility (RLWTF) if they meet the TA-50 RLWTF 
waste aGC~tllOOe (,Iit\.,J.~.r]W Acfòr to cement fixation; otherwise, they 

are further treated until they meet that WAC. 

Dissolution includes various steps that generate plutonium nitrate 

solutions for feed to purification. Primary chemicals used in dissolution 

are nitric acid and calcium fluoride and/or hydrofluoric acid. ~3301l.Ìtiul1 
takes plaee ÌB pots or ea3eaå8-6Y3t8~ Filtered solids are returned to the 

dissolution process until plutonium concentrations are below the DL, 
then sent to cement fixation for disposal. Debris items are di~osed after 

removal of plutonium contamination above the DL. eavy metals are 
. 

e p u omum-nc ydroxide cakes &at are pr9à\iIO~Q æ 

ehJØHGi 0~erati8~ and derive from one or more of the following: 
(a) feed materials that consist of or contain the metals; (b) leaching of 
metal from equipment components; or (c) ~ thil case of silver from ï:ts þ{~ 
use (until 1994) as an indicator of chloride content. Plutonium-bearing 

utions are s 0 0 pun lca on. 

h1 t> v( 
--t.ö 

ch)Orf4, 

~~ 
ft~ 
Ii.) 
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Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. The 
enriched solutions are then sent to oxalate precipitation, which converts 
the plutonium to oxide form. The depleted liquids are sent to the 

evaporator or the RL WTF, and the calcined plutonium oxides are sent to 

the vault. 

The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the volume of liquid 

waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 

Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 

are collected and immobilized in cement. Most~Bot a@ofthewas@ 
generated under these processes (pIS codes CF, HP, and IA) are 

classified as cemented wastes and would no1.l.. be part of the debris waste 

streams. '\ l'lorm1 

Chloride Operations 3.5.4 

o'o(e.. 
~ 

'fVì 

çtl. ~~ 
'f '011-f~ 

~> 
O~:'j ;>,ì 

PIS codes CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PB, 

PRR, PUB, and SE 

A detailed description of chloride operations can be found in Process 

Acceptable Knowledge Summary Report for Chloride Operations at TA- 
55 (TWCP-AK-2.1-002). 

b~( Wv.: 
\~b"(l)rn- 

~ 

~ 

The overall goal of the chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 

conversion to metal. The primary feed sources are plutonium residues 

frõiñ pyrochemical oper~uB~neutron sources, analytical 

laboratory solutions, and residues from other DOE facilities. Chloride 

operations can be broken down into the following process steps: 

. pretreatment 

. dissolution 

. purification 

. hydroxide precipitation 

Pretreatment may include sorting, crushing, and/or pulverizing feed 

materials prior to being fed into later steps of chloride operations. A 

separate pretreatment procedure is the decladding of plutonium- 

beryllium sources. The PuBe metal alloy is removed from the sources, 
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which are then entered into the chloride line for plutonium recovery 
along with other materials. 

In the dissolution step, hydrochloric acid is used to leach and dissolve 

plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further purification (see next paragraph), and solid 

wastes are discarded as debris waste or sent to cement fixation. 

Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chemical nature of the material to 

be purified. Ion exchange columns are used to collect plutonium and 
separate out impurities. Enriched solutions may be further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 

plutonium oxide. 

In the hydroxide precipitation step, plutonium in solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxid~The resulting enriched hydroxide cakes become feed material 
tor rntrate operations, and liquid meeting the TA-50 WAC is sent to the 

RL WTF using the caustic waste line. Some hydroxide cakes are returned 
to the dissolution step for re-processing. 

Miscellaneous Operations 

P/Scodes AC, ACI, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, 
EOC, EXT, FDL, FLU, HRS, IB, Iep, IE, LI, LIBS, ME, NCD, 
RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

A detailed description of miscellaneous operations can be found in 

Process Acceptable Knowledge Summary Report for Miscellaneous 
Operations at TA-55 (TWCP-AK-2.1-004). 

Research and development projects at TA-55 include an array of 
activities involving applied techniques and methods designed to study 
and improve processes associated with the purification, separation, 

extraction, recovery, and characterization of actinides (primarily 
plutonium) from various matrices. General types of miscellaneous 

processes are described below. 

Extraction/Separation Studies. A series of similar actinide extraction, 

separation, and characterization R&D studies involved processing of 
actinide hydroxide cakes from chloride and nitrate operations, 
development of sensors and instrumentation for online chemical 

analysis, and purification process development. The process R&D 
activities were of a non-routine developmental nature involving 
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research, process development, small scale "trouble~shooting," and 

occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium. 

.------/-'" 

Halogenation Studies. A variety ofR&D efforts used fluorinating agents 

to fluorinate samples containing plutonium residues. A gas flow loop 

was used to pass a fluorinating agent through a gas-solid reactor where 
plutonium in the solid residue reacted chemically to form solid PuF 4 or 
gaseous PuF6. Gaseous PuF6 was trapped in a cold trap, distilled, and 
reduced to PuF 4. Separation operations involving experimental 
chlorination processes were similar to the fluorination procedures. A gas 

loop was used to flow carbon tetrachloride and perchlorocarbons through 
a gas-solid reactor to chlorinate plutonium oxides to form recoverable 

plutonium compounds. 

o~ ~ 

Non-Aqueous Dissolution/Extraction Operations. Non-aqueous 
dissolution/extraction operations included the dissolution of actinide 

compounds and actinide-containing matrices in superacid media. The 
superacid solutions were evaporated to leave solid products that were 
analyzed by a variety of methods. The study ofthe organometallic 

chemistry of uranium and thorium in non-aqueous solvents consisted of 
a variety of small-scale organoactinide operations involving fundamental 
research of the synthesis in non-aqueous media of new actinide 

compounds, their characterization and reaction chemistry, and 
application to existing actinide processing technology. Other operations 

comprised a broad range of laboratory activities in support of 
fundamental and applied actinide chemistry research, including 

preparation of solvents and reagents, synthesis of new chemical 

compounds, and characterization and analysis of new chemical 

compounds using wet chemistry methods and analytical instrumentation. 

~ \",~t\\"'''' 

t("d\~ 

ations. This category covers all analytical techniques 

perfo oom 12 Processes involve analysis of plutonium and 

americium, RCRA met s, and trace metals. Originators provide 

samples, which are prepared for further analyses) ~.g., IGP ftfttl XTIS). 
Unused liquid samples are returned to the originator, sent to 

radiochemistry for counting, or sent to recovery operations. 

R&D Efforts. Several small-scale R&D efforts primarily focused on 
plutonium recovery included the following activities: 

. Fluoride sintering OfPU02 took advantage of the presence offIu ride 

to aid the formation of a sintered mass OfPU02 powder at 

temperatures above 700 oe. 

su.J. o...S in~lA<.1ive.t (o~ ~"-SM~ (Tep) o.nJ X....tctif t.n Uif; 
)" fCGtrt; SC-ofi (XeS) 
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. Chlorination ofPu oxides involved oxides with tantalum chips from 
Rocky Flats Environmental Technology Site (RFETS). Chlorination 

was used to recover plutonium from potassium chloride and sodium 

chloride matrices. 
yno\te,,-sJt e..,c.-trt...c.hirn 

. Processing o~~S~ salts generated at LANL and RFETS. 

. Recovery of plutonium from ash involving plutonium/thorium oxide 

mixtures. 

. Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium fo~ 
~"l8!ttP+h'g ass~^lstandards. 

'X E~) Ic..~- b~ 
flec...~ MT(.(1)ftl'fif 

~ø.~ be.. v.mlv.c#J .n 
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Pyrochemical Matrix Studies. A pyrochemical matrix study was 

conducted from 1986-1992 and involved rod milling prior to screening. 

This process had two objectives: (1) blending large batches of 
homogeneous plutonium metal oxid+ Ie 8S~~for pyrochemical operations, and (2) dissolution of e (Ot: 

~plutonium metal oxides for nitrate operatlons. The process 
changed in August 1992 when a need developed to blend oxides to 

provide feed material for making NDA standards. In February 1995 the 
process again changed, with the objéctive of determining the effect of 
pyrochemical salt matrices on the accuracy ofNDA measurements. 
Process activities involved crushing, pulverizing, blending, roasting, and 
sieving pyrochemical salts. The results were used to determine handling 
and processing of the salts and for correction of bias measurements. The 
feed material consisted of high-purity oxides to use in the fabrication of 
standards to be used at LANL and throughout the DOE complex. 

Hydrothermal Processing. The hydrothermal processing procedure 

involves the reaction of aqueous/organic mixtures, pure organic liquids, 

or contaminated combustible solids (e.g., ion exchange resins, plastic 

filters, and cellulose rags) under supercritical conditions (i.e., high 

temperature and pressure). Peed streams include, but are not limited to, 
carbon tetrachloride, tributy1 phosphate, and organic solvents. Process 
effluents are gases, liquids and salts. Organic components are oxidized 
to carbon dioxide. Nitrate contaminants are converted to nitrogen gas 

and some nitrous oxide. Components such as chlorine, sulfur, and 

phosphorus are oxidized and converted to acids or salts. Gases are 
liberated; solids and liquids are collected for recovery or disposal. 

Electrochemistry Experiments. Electrochemistry methodologies were 
designed to decontaminate items, replace processes that produce large 

amounts of waste, or enhance chemical reactions. The process involved 

uranium decontamination of disassembled weapon components from 
various sites with various levels of surface contamination with 
plutonium. The operation was strictly an aqueous process in which an 
alkaline solution was reacted with the components to precipitate 

uranium. Significant amonnts of metal could be stripped in a short 

period. The solution containing the precipitated uranium salts was then 
dried for mass balance. 

Metallography. The pwpose of the metallography operation is to 

characterize the microstructure of metallic or ceramic pieces to verify 
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be low-level waste and no RCRA constituents would be associated with 
the waste items. 

PIS code XO indicated waste materials that were generated within 
specific rooms but could not be associated with an individual PIS code 
in that room. 

3.5.6 Special Processing 

PIS codes ACC, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, 
SBB, SL, and VU 

A detailed description of special processing is fOWld in Process 
Acceptable Knowledge Summary Report for Special Processing at TA -55 
(TWCP-AK-2.1-007). 

Special Processing includes processing operations for Material Type 
(MT) 42, and research and development (R&D) activities for MT 52. 
(See Section 3.6.2 and Table 2 for descriptions of plutonium material 
types.) Because processing MT 42 is a smaller scale version of the 

recovery processes used for MT 52, MT 42 processing has five main 
recovery steps: 

. head-end operations 

. nitrate ion exchange operations 

. chloride ion exchange operations 
· separation and purification by precipitation 
. pyrochemical processes 

Only head-end operations and separation by purification and 
precipitation are covered here, since nitrate ion exchange operations, 
chloride ion exchange operations, and pyrochemical processes are 
covered briefly elsewhere in this report. 

e tc., 
Head-end operations leach tools, labware, crucibles, rags, et& nitric 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

Separation and purification by precipitation is a method ofplutoni\llI1 
removal from aqueous solutions. The most common precipitation 

methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

All wastes generated by MT 52 R&D operations are replicated for MT 
42, but carry different PIS codes to differentiate and identify the 
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radionuc1ide content of the waste. Outputs from Special Processing 

include lúgh purity metal for casting and machining. 

3.5.7 Metal Operation Processes 

PIS codes AO, ARl, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, 
EL W, EM, EV AC, FF, FSPF, GI, HG, ID, IN, ITF, ITF4, ITF7, lA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCR, PO, PE, PF, PH, PIG, 

RAP, RAP2, RL, RS, SRL, TIGR, VA, VD, WE, WLT 

A detailed description of metal operation processes is found in Process 
Acceptable Knowledge Summary Report for Metal Operation Processes 

at TA-55 (TWCP-AK-2.1-003). 

The processes included in metal operations can be divided into three 

groups: 

J 
-4 

E 

~actor fuel development processes 

( ~ on-going metal operation processes 

~ developmental metal operations 

The main goal of metal processes is to take the high purity metal 
produced by pyrochemical operations and produce shaped metal pieces. 

'-.... 
\.') 

.-$ 

In reactor fuel development, enriched uranium oxide, depleted uranium 
oxide, and/or plutonium oxide feeds are blended and mixed with 

hite, and various operations are performed to convert the feed 

material into pellets that can be used for fuel. Testing and R&D are done 

on the fuel pellets.@ichler-oethylene '.Fa~ llsed ai a Þlbàsftftt 1ìom. 197~ 

~ 

( I 

Developmental metal operations include the Advanced Recovery and 
Integrated Extraction System (ARIES) project, assembly operations, 
burst testing of shells, experimental laser welding, furnace operations, 

and various other experimental activities. a te urst testmg, 

om e ent, c t lead. ste 0 the 

est so co n 
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3.5.8 Pyrochemical Processes 

PIS codes CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, 
sn, SS, and SSMD 

A detailed description of pyrochemical processes is found in Process 
Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.l-006). 

Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical process outputs 

are most often high purity metals for metal operations. 

/""3.5, B. I . 

l-..JMetal preparation processes include the following operations: 

Metal Preparation Line. The metal preparation line produces plutonium 
metal from fluoride salts. Hydrogen fluoride gas reacts with plutonium 
oxides obtained from calcination of oxalate or peroxide precipitates from 
the aqueous nitrate or chloride process lines. The plutonium compound 
is further reacted with various chemicals to produce plutonium metal, 
which can then be recovered as a button by breaking the crucible. 

1 

Direct.oxide Reduction 'DO ultiple-Cycle Direct Oxide 
OR). the single pass nOR process, p u onium oxide 

an are reacted in molten calcium chloride (CaCh) or 
CaCh mixed with calcium fluoride (CaF2), to produce plutonium metal. 
The reaction is conducted in a magnesium oxide (MgO) crucible. After 
cooling, a plutonium metal button is removed by breaking the crucible. 
A layer of salt above the button contains unreacted oxide and metal shot, 

which was sometimes recovered by addition of fresh salt plus additional 
calcium metal. 

To minimize the salt waste, the multicycle nOR (MCDOR) process was 
started, in which the molten salt is regenerated by sparging the CaCh- 
CaO mixture with chlorine gas between multiple plutonium metal 
production runs. After approximately five cycles of metal production, 
the mixture is cooled and the salt and metal phases are separated. 

C. 3.$ -ft>.'l 

Metal purification processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate americium and 
the more reactive elements such as rare earth elements, alkali metals, and 
alkaline earth metals from plutonium metal (TWCP-352). This process 
is employed only if the americium content is greater than 1000 ppm. In 
the original process, which operated from 1979 to 1988, magnesium 
chloride (MgCh) was added to the impure plutonium metal in a molten 
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salt of sodimn chloride (NaCl) and potassimn chloride (KCI), contained 
in a MgO crucible and heated to 750oC. The magnesium chloride 

oxidized americimn to AmCh, although some plutonium was also 

converted to the chloride salt form. In 1988, the MSE process was 
converted to use plutonium chloride (puCh) produced by in-situ 
chlorination in a tantalum crucible. In the LANL process, 90 percent of 
the americimn and 10 percent of the plutonium are transferred from the 
feed metal to the salt. After cooling, the salt and metal are mechanically 
separated. The salts are transferred to the salt stripping process. 

E/ectrorefining (ER). The ER process takes impure metal .from the MSE 
and MCnOR (nOR) processes and produces high purity plutonium 
metal. Impure plutonium is cast as an anode, which is then placed in a 

magnesimn oxide crucible with a salt mixture, a metal cathode (typically 
tungsten), and a seeding reagent that is MgCh or PuCb. After the anode 
and salt melt, current is applied to the system, and plutonium at the 

anode is oxidized to plutonium ions, which travel to the cathode and are 
reduced back to the metal state. Impurities in the original plutonium 
anode that are less electro active than plutonium (including cadmium, 
chromium, lead, and silver) remain in the anode, while impurities more 
electroactive than plutonimn (including barium) are left in the molten 
salt. After cooling, the crucible is broken and the residues are physically 
separated .from the high purity product metal. Anode heels were sent to 

pyroredox from 1984 to 1986. Currently, salts are sent to chloride 

operations or carbonate oxidation/distillation. 

From 1987 to 1989, secondary solvent metals such as cadmimn, 
bismuth, lead, and gallium were added to experimental studies of the ER 
process. 

'3, 
S ~~ Ancillary metal production operations include the following: 

Salt Stripping. The MSE and ER salts are further treated by salt 

stripping, oxygen sparging or carbonate oxidation, and salt distillation. 
The salt stripping process treats the residue by melting and stirring the 

salt with calcium metal in a magnesium oxide crucible at 850oC. This 
treatment reduces the plutonium in the salt to metal and allows the metal 
to coalesce for physical removal and recovery. After cooling, the 
crucible is broken and the metal physically separated and recycled to the 
ER process or burned to oxide and sent back through aqueous recovery. 
The crucible shards are leached in hydrochloric acid, then discarded. 

Oxygen sparging and, since 1996, carbonate oxidation are used to ensure 
that any plutonium, americium, or metallic sodium or potassium left in 
the salts are converted to nonpyrophoric oxide forms. 
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Vanadium pentoxide (V20S) was used in place of carbonate to convert 
metals to oxide as part of the salt stripping process for a few months in 
1998. Wastes that potentially contain this chemical (HWN P120) will be 
segregrated into waste stream lot TA-55-19A (see Section 4.0). 

Salt Distillation. Salt distillation[b~g!.ln ip ~-.Ja110ws the recovery of 
plutonium oxide from the chloride salt and produces purified chloride 
salt for reuse. 

Pyroredox. The pyroredox operation was used to recover plutonium 
from spent anode heels in the mid. to late 1980s. The anode heel was 
polished with calcium metal to remove surface oxide, then oxidized to 
plutonium (III) with zinc chloride (ZnCh) in molten KCl, forming 
plutonium chloride (puCh). Elements more electro active than zinc 
(including barium) were oxidized into the salt phase, and the zinc 
formed a metal button. The salt was then mixed with calcium metal in 
CaCh to reduce the plutonium to the metal phase, as well as reducing all 
elements less electro active than calcium. The salt phase containing small 
amounts of the impurity barium was mechanically separated from the 
metal phase and discarded. The metal phase containing zinc was placed 
in the vault or further treated, and the plutonium eventually was routed 
back to ER. 

~ 

Ingot Casting. Metal is melted in a MgO crucible to cast the ingot. 

Metal Coalescence. Metal coalescence is used for plutonium turnings to 

coalesce the turnings into a metal button. Calcium metal and CaCh are 
added to a MgO crucible along with the turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace or crucible 
surfaces are collected for conversion to the oxide phase. These metal 
pieces are placed in a furnace for the conversion process. The oxide is 

then transferred to the vault. 

Neptunium. A campaign to work off neptunium residues stored in the 
vault was undertaken in 1993 and was only active that year. 

Pickling. Pickling (i.e., leaching metal with a strong acid) is typically a 

head.end operation. After a few furnace runs, plutonium metal begins to 
accumulate on tools and furnace parts. It then becomes necessary to 
leach the plutonium from these items. In addition, after calcium metal 
reduction processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an adherent skin 
of calcium metal. Hydrochloric acid is used to dissolve Pu from tantalum 

. furnace parts, and nitric acid is used to pickle Pu from other metals. 
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Plutonium Trichloride Preparation. An intermediate process in Pu metal 
production prepared plutonium trichloride by bubbling a carrier gas 
( chlorine) through carbon tetrachloride and passing the mixed gas stream 
through a bed of plutonium oxide at 500 oC-600 oC before being 
absorbed in a 5-6 molar potassium hydroxide solution. The carbon 
tetrachloride was broken down into phosgene, carbon monoxide, and 
carbon dioxide gases in this process, which was active between January 
1987 and June 1989, at which time the process switched to the use of 
phosgene gas until the process ended in May 1991. Feed material was 
high purity oxides from the vault or from other PIS codes. The product 
plutonium trichloride was reduced to metal by the MSE or ER processes. 

Material Inputs to the Waste Generation Processes 
( (IoJ o..Hocl"jd h....dht ,..,.,Je.rIJ +ljl'.e.$l C) 

Material inputs to the wasteþneration processes derive from three general 
sources: (a) feed material,M chemical use, and (~) ancillary material inputs such 

as those related to the use of laboratory equipment and materials and glovebox 
maintenance activities. e feed matena s or processes t at generate 
waste In waste streams TA-55-19 and TA-55-20 consist of the general types of ,,0" 
materials listed in Table 1 that are obtained either from the storage vault, as 
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Table 1. Feed Materials for Processes Contributing to Waste Streams 

TA-55-19 and TA-55-20 

Feed Matel"ial 

Analytical laboratory 
solutions 

Anode heels 

~~QQ 6cÞï 

Cc;.à'f't\~~m 
(pOO'-)) 

c.hîb M(I.I"'\ (\) ~ 01 ), 
(1= co~) C\i">rA 

\~01 
s ;\vtt" ('D 0 II) . 

Ash from PIS codes Em, 
IS, SB, TDC, or from other 

DOE facilities 5 f~lI 0:: 

Crucible pieces (tantalum, 

magnesium oxide) 

Potential Presence of ReRA-Regulated 
Substances 

Potentially contaminated with RCRA- 
regulated constituents 

. All analytical laboratory solutions are 

potentially contaminated with 
chromium (D007), lead (D008), and 

mercury (D009) 

· CLS-I solutions potentially 
contaminated with mercury (D009) and 
lead (D008), as well as RCRA-listed 

organic substances used as solvents, 

including acetone (F003), butyl alcohol 

(F003), carbon tetrachloride (D019), 

cWorobenzene (F002, D021), 

chloroform (D022), methanol (F003), 

methylene cWoride (F002), 
tetracWoroethylene (F002, D039), 
xylene (F003) (Cl-2SrrwCP-3S47). 

RA- 

Typically fairly pure, no RCRA substances 

present 

Disassembled weapons High-purity Pu and U material types, no 

components (pit diassembly) RCRA substances present 

Experimental R&D feed Variable purity 
materials; various isotopes 

and isotopic mixtures of 
actinides in various matrices 

PIS Codes, Listed by Process 

Chloride operations: CLS, CW, CXL 
(analytical laboratory solutions 

fromCLS-l); CSE, SE (other 

solutions) 

Miscellaneous operations: ACL, ICP 

Nitrate operations: CF, HP 

Nitrate operations: AS, BF, BU 

Pyrochemical processes: RA 

Nitrate operations: AL, AT, ATL, ED, 
HGMS, IS, :MPD, PTS, RC, SC 

Special processing: ACD, lAM, SB, SL 

Chloride operations: CL 

Nitrate operations: MAS, SC 

Special processing: ACD, SL 

Metal operation processes: ARl, CA, 
PH, SRL 

Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBJ 

Miscellaneous operations: AD, CV, 
EXT, fIRS, RASS, SA, XES, XP 

Nitrate operations: MAS 
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Feed Material 

Hydroxide cakes (process 

output from PIS codes CLS, 

CW, CXL, DO, POSM, 
PRR) 

Miscellaneous materials 

contaminated with Pu (e.g. 

sand, slag, tools, crucibles, 

metal, glass, plastic, labware, 

scrap, rags,. glove box 

sweepings, pump oils, HEP A 

filters) 

MSE salts 

Neptunium residues from 
vault 

Pu chlorides and fluorides 

Potential Presence of RCRA-Regulated 
Substances 

$ f eØ öût 

/'. 
\ lJ-t,J 

_~ J\-,~'- Q.ø:-~ 

Typically fairly pure, suspect contaminated 
with bariumiut no other RCRA substances 

present \... (t> 0(5) 

No RCRA-regulated substances 

Variable purity 

Pu metal or metal alloy from High purity, no RCRA-regulated 
vault or from various PIS sub6tances, unless noted otherwise 

codes 
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PIS Codes, Listed by Process 

Miscellaneous operations: AD 

Nitrate operations: CD, HCD, RD, 
LG2 

Special processing: DO, POSM 

Miscellaneous operations: APD 

Nitrate operations: ATL, BAC, CPOD, 
CR, ED, ETD, GMS, HGMS, IS 
(combustible material), LGI (non- 
combustible material), MAG, 
MAS, MELL (cellulosic material), 
ML (metal equipment), NC (non- 
combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), PAP, RO 
(organics), SC, SP, TDC (cellulosic 
material), VC, ZD 

Pyrochenrical processes: PK (hardware, 
metal, anode chips from other PIS 
codes) 

Special processing: ACD, DO, SB, SL 

Chloride operations; MB, MS 

Miscellaneous operations; XP 

Nitrate operations: MB, PS 

Pyrochemical processes; Neptunium 
(only active in 1993) 

Miscellaneous operations; FDL, SO 

Pyrochenrical processes: ER, SD, SS 

Special processing: RM 

Metal operation processes; AO, ARI, 
BC, BT, CA, DA, EL W, EV AC, 
FSPF, ITF, ITF4, JA, KBTF, MA, 
MBC, MW, PCR (variable purity), 
PO, PE, PF, PH, RL, SRL, YD, 
WE, WLT 

Miscellaneous operations: AC, ACI, 
AC2, EXT, LIBS, ME, SA, SMP, 
VS 

Nitrate operations: ATL, BM, BU, MF, 
PAF, VPI 

Pyrochemical processes: CRD (variable 

puri~), MO, SCB, SS, SSÑO) 

Special processing: ACC (variable 

puri~), PI (variable puri~), PPD, 
POSM, RM, SB 
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Feed Material 

Pu oxalates 

Potential Presence of RCRA-Regulated 
Substances 

Typically fairly pure, no RCRA substances 

present 

Variable purity from PIS codes RB, RBJ 
and others, and from the vault; suspect 

contaminated with RCRA-regulated heavy 
metals d, ran, 

DOO?, DO 

igh purity oxides from PIS codes CA, DO, 
and MA, and from the vault 

Pu oxides 

sfÆ o.~t 

Pu-Be sources High purity constituents, no RCRA- 
regulated substances 

Typically fairly pure, no RCRA substances 

other than &,,(D005) are present 

bo.:flv..l'f'\ 

Pyrochernical 
fa;""Of"I}Bo ilhi~ salts 

Reactor fuel pellets High purity Pu and U material types, no 

RCRA-regulated substances 

High purity metals, potential leaching of 
chromium (D007) from stainless steel if 
subjected to strong acid 

Stainless steel and/or 

tantalum residues from 
decladding ofPu-Be sources 
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PIS Codes, Listed by Process 

Nitrate o~erations: CC, DF, HC 

Metal operation processes: DOP (high- 

purity Pu and other radionuc1ides as 
oxides) 

Miscellaneous operations: CK, CV, 
EOC, EXT, FDL, FLU, lB, IE, LI, 
LIBS, SO, STF, VS, XP 

Nitrate operations: ATL, BL, CR, 
CPOD, DP, ED, Fe, LC, MPD, 
OD, PT, RB, RBJ, SP, SSD, UPS, 
US, US2 

Pyrochemical processes: MP 
(generally high purity), OR 
(variable purity), PTP 

Special processing: DO, PI, PX, 
POSM, RM 

Chloride operations: PB, PUB 

Chloride operations: MR, MS, PRR 

Miscellaneous operations: EXT, IE 
Nitrate operations: COD, COL, MB 
Special processing: DO 

Metal operation processes: ME 

Chloride operations: PUB 
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Both the WODFs and DWLS for each TRU waste drum have been 
maintained as hard copy records by the generator. For waste stream 
TA-55-19, example copies of these container records (for combustible 
debris) are included in Attachment 4. Note that this waste container 
(LA00000056636) contains waste items generated by three different PIS 

s (CXL, ED, and SC), each with its own completed WODF. 

Radionuclide Content Identification 

íA~s~ \ 
The primary Pu material type inputs for ~ctal OfJ0FatÍGa)prOcesses ~ 

~are listed in Table 2. The designation material type (e.g., MT 52) is 

used within the DOE Complex to describe the isotopic composition of 
common blends of radioactive materials used within the Complex. The 
material type notation was developed because it is a convenient way to 
describe material types that have very consistent isotopic compositions. 
Table 2 indicates the isotopic composition of the material types at the 
time the waste was characterized. ..MI~ 

11.(), ~fef 
(s~e $"UA'u" one... 

r. '-Omfll'i. 
The material type provides the baSI or es ting an upper und for C\l\,j 
U-234, U-235, and Am-241 contents e n the rate of cay oftheir ~ 
.1-'= Pu-238, Pu-239 and Pu-241, spectively. e purpose of j 

rj(l.~ 
iàese ding calculations is to provi basis fo 

. 

entifying th rd ~ 

SIgnificant enrichment or depletion 0 adio ucr e versus another, based 
on radioassays of individual waste container he results of these 
calculations are ~ tabUlate~' Table 

. 

. 

e 0 ese 
isotopes were initially present i the ma aI, (b) the oldest Pu material . 

in inventory dates back to 1 J 
ary 1960, and (c) the waste was at' 1.' packaged on 1 January 1996, 'ng it 36 years 014/"TWCP-698). c~71Íi\...c. 

"the. IMt ~kree, 
c.øAtIhN t>f' 

TA-55 processes are not expected to alter the Pu isotopic ratIos of the 
feed material. The material type used in the process generating each 

waste item was documented on the WODF and DWLS (examples shown 
in Attachment 4). However, other radionuclides will be present in most 
of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 
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r. /J 
ØTable 2. Average Isotopic Content of Plntoninm Material Types and Enricbment' 

Upper Bounds for Dimensionless 

Plutonium Isotope (Weight %) and Half-Life Weight Ratiosa 

Pu-242 Pu-244 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-241/ 
Type (MT) (87.74 yr) (24120 yr) (6564 yr) (1435 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 x 10'5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x 10'5 0.001 0.002 

MT 53 0.03 91.08 8.45 0.366 0.071 - 7 x 10-5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 10,5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 10'5 0.02 

95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 10.6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 

89% 89.26 10.07 0.633 0.021 0.ûl5 - 0.28 0.0001 0.0002 

a 
These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 

be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP.698 
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Ta,ble 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Weight %) and Half-Life Weight Ratios. 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234! U-235/ Am-241! 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 O.oIS - I x lO's 0.001 0,0006 

MT52 0,01 93.78 6 0.2 0.02 - 2 x 10,5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x 10,5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 10'5 0.Q3 

90% 0.72 1.26 6.4 1.86 89.77 - 0.002 I x lO's 0.02 
95% 0.45 0.56 2,47 0.906 95.5S 0.029 0.001 6 x 10.6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

~ These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP.698 

The primary uranium material type inputs for reactor fuel development 

activities and for pit disassembly at TA-55 are listed in Table 3. 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight %) 

Material 
Type U-234 U-235 U-236 U-238 

MT12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP.698 



. Np-237, the decay product of Am-24 1 (half-life, 458 yr), is expected 
to be present mostly in minor amounts in most debris waste from 
processes at TA-55. 
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. In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 

uranIum. 
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. U-234 would be present in MT 83 (and to a lesser extent in other Pu { f\r 
:J I 

material types) as a decay product ofPu-238 (half-life, 87.74 years) -c. :< 
rnS.trt 2 ~~ (Table 2). C....f-: 

\,~\~ 
~I.d In addition, secondary radionuclides will be present in the waste due to ~ ~ 

-r~t ('T1'f'" processing of feed materials other than Pu (TWCP-698). Additional r- 
I 

~ :s 

radionuclides expected to be present in each process were reviewed by a \.:J Q.. 

panel of experts at TA-55 and compiled in a memo according to PIS j _"- 
code (TWCP-882), as s~ariz~d in Table 1. Lj. ..:z::--n--~J..øI~~T-h> 1'Ju.. :.s- ~ 

~"; fIl\(.-.ii..,eA ",b "vt.) d\l~ 11~)t Ithnd~ (/l(Sf l:(ht .." dl.\~eJ kl4fYl~"2l{ JI Afo'l-2t{~ 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS (continued) 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

0007, D009, 0011, 
AC Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 0018,0022,0038, I 

F002, FOOS 

0007, D009, 0011, 
ACl Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 0018, D022, F002, 

FOOS 

0007, D009, 0011, 
AC2 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 0018, D022, D038, I 

F002, FOOS 

AC3 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 

ACC Arrunonium chloride 
Special Processing 3.4.8, Att. 4 

conversion 

ACD Cascade dissolver Special Processing 3.4.1, Att. 4 0005, D006, 0007, 
D008,D011 

ACL 
Analytical chemistry 

Miscellaneous Operations 3.4.4, Att. 4 0007, 0009 
laboratory 

0004,0005,0006, 

AD 
Actinide processing 

Miscellaneous Operations 3.4.1, Att. 4 0007,0008,0009, 
demonstration 0010,0011,0019, 

0039, F002, F003 

~ Ash leach Nitrate Operations 3.4.2, Att. 4 0005,0006,0007, 
0008,0011 

J: AO Assembly operation Metal Operation Processes 3.4.3, Att. 4 

AO/ Americium processing 
Nitrate Operations 3.4.3,3.4.6, Att. 4 

,. \ calcination 

'Jr.1 Americium purification Nitrate Operations 3.4.3,3.4.6, Att. 4 0007, 0009 

Actitúde processing 
0007,0008,0009, 

APD Miscellaneous Operations 3.4.7, Att. 4 0019,0021,0022, 
demonstration 0039, F002, F003 

ARl ARIES Metal Operation Processes 3.4.3, Att. 4 

AS Anode heel dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 D006, D007, 0008, 
0011 

AT Ash testing Nitrate Operations 3.4.2, Att. 4 0005,0006, D007, 
0008, DO 11 

ATL 
Advanced test line for 

Nitrate Operations 3.4.2, An. 4 0005,0006,0007, 
actinide separation RD&D 0008, DO II 

AX Solution assay Miscellaneous Operations 3.4.3, Att. 4 0007, 0009 

BA Basement isopress Metal Operation Processes 3.4.2, Att. 4 

BAC 
Bacterial decomposition of 

Nitrate Operations 3.4.2, 3.4.6, Att. 4 
cellulose items 

Be Physical properties Metal Operation Processes 3.4.2, Att. 4 

BF Unknown name for PIS 
Nitrate Operations 3.4.6, Att. 4 0006, D007, D008, 

code 0011 
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~~~. 
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CJO 

PIS Cod~: PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in whicb PIS Code is Described* Combustible Debris 

LGI Non combustible leach Nitrate Operations 3.4.2,3.4.6, Att. 4 D006, 0008 

LG2 Hydroxide cake dissolution Nitrate Operations 3.4.2,3.4.6, An. 4 D006, DOO?, 0008, 
D009, DO 11 

LI 
XF6 experimental 

Miscellaneous Operations 3.4.2, Att. 4 
DOOS, D006, 0007, 

measurements D008, 0009, DOll 

LIBS 
Laser-induced breakdown 

Miscellaneous Operations 3.4.5, An. 4 
spectroscopy system 

LR Ion exchange Nitrate Operations 3.4.3, An, 4 D006, DOO?, D008, 
D009, DOli 

MA Machining Metal Operation Processes 3.4.2, An. 4 D03S, D040, FOOl, I FOOS 

MAG Magnetic separation Nitrate Operations 3.4.1, An. 4 

MAS 
RD&D experimental 

Nitrate Operations 3.4.1, Att. 4 
processes 

MB 
Nitric dissolution of molten Chloride Operations 3.4.2, Att. 4 

D007, D008, D009 I 
salts Nitrate Operations 3.4.2,3.4.6, An. 4 

MBC Crystal Metal Operation Processes 3.4.3, An. 4 

ME Metallography Miscellaneous Operations 3.4.10, Att. 4 D007, D040, F003 

MELL 
Mediated electro-oxidation 

Nitrate Operations 3.4.2, Att. 4 0006, DOO?, 0008, 
ofLLW 0009,0011 

MF Metals furnace Nitrate Operations 3.4.1, 3.4.6, An. 4 

ML Non-Pu metal leach Nitrate Operations 3.4.2, An. 4 D006, 0008 

MO Metal oxidation, room 429 pyrochemical Processes 3.4.9, An. 4 

MOX 
Mixed oxide fuel 

Metal Operation Processes 3.4.1, Au. 4 
production 

MP Metal preparation Pyrochemical Processes 3.4.1, An. 4 

MPO Cascade dissolver Nitrate Operations 3.4.2, An. 4 
DOOS, D006, D007, 

DOOS,DOll 

MS 
Molten salts purification 

Chloride Operations 3.4.2, Att. 4 D007, D008, D009 
dissolution 

MW Metal working Metal Operation Processes 3.4.2, An. 4 

NC Noncombustible leach Nitrate Operations 3.4.2, An. 4 D006, D008 

NCD Nonconfirming drums Miscellaneous Operations 3.4.9, Att. 4 

-< EÉPTUNIUM ~ptunium Pyrochemical Processes 3.4.10, An. 4 

NL Noncombustible leach Nitrate Operations 3.4.2, 3.4.6, An. 4 D006, 0008 

NR Nitrate recovery Nitrate Operations 3.4.2, 3.4.6, An. 4 

OB Oxide blending Metal Operation Processes 3.4.1, An. 4 

00 Oxide dissolution Nitrate Operations 3.4.2, Att_ 4 0006, D007, 0008 

OH Hydroxide precipitation Nitrate Operations 3.4.1,3.4.3, An. 4 D006, D007, D008, 
0009, DO 11 

~ 
S\ 



lWCP.AK-2.1-008,R.2 (LA-UR.Ol-) 
Effective Date: Page xii of xxv 

PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Described* Combustible Debris 

OM Oxygen to metal ratio 
Metal Operation Processes 3.4.1, Att. 4 

detennination 

OR Direct oxide reduction Pyrochemical Processes 3.4.2, Att. 4 

OY Oxalate precipitation Nitrate Operations 3.4.1,3.4.3, An. 4 

PA Passivation Nitrate Operations 3.4.1,3.4.6, Att. 4 

PAF Passivation furnaces Nitrate Operations 3.4.1, Att. 4 

PB Pu-beryllium source 
Clùoride Operations 3.4.1, Att. 4 0007,0008,0009 

recovery 

PCH Plasma chemistry Metal Operation Processes 3.4.2, An. 4 D007 

PO Pit disassembly Metal Operation Processes 3.4.2, An. 4 

PE Sputtering process Metal Operation Processes 3.4.2, An. 4 0004 

PF Plutonium surfaces Metal Operation Processes 3.4.2, Att. 4 

PH Thermal hydride/dehydride Metal Operation Processes 3.4.2, Att. 4 

PI Preparation of isotopes Special Processing 3.4.4, Att. 4 

PIG Welding Metal Operation Processes 3.4.3, Att. 4 

PK Pickling and nitrate holding Pyrochemical Processes 3.4.11, Att. 4 0006, 0007, 0008, 
DOll . 

POSM 
Processing out-of- Special Processing 3.4.3, An. 4 0007,0011 specification material 

PPD Pu pellet dissolution Special Processing 3.4.11, Att. 4 

PR Peroxide precipitation Nitrate Operations 3.4.3, Att. 4 

PRR 
Pyrochemical residue 

Clùoride Operations 3.4.3, 3.4.4, Att. 4 0007, 0009 
recovery 

PS 
Peroxide precipitation of 

Nitrate Operations 3.4.2, 3.4.6, Att. 4 
MSE salts 

PT Plutonium-thorium 
Nitrate Operations 3.4.2,3.4.6, Att. 4 0007 

separation 

PTP 
Plutonium trichloride Pyrochemical Processes 3.4.12, An. 4 0019 
preparation 

PTS RD&O pretreatment study Nitrate Operations 3.4.1,3.4.6, Att. 4 0005,0006,0007, 
0008, DO 11 

PUB PulBe source recovery Clùoride Operations 3.4.1, Att. 4 0007,0008,0009 

PX pyrochemical R&O Special Processing 3.4.6,3.4.7,3.4.8, 0006,0008,0019 I 
3.4.9,3.4.10, An. 4 

RA Recovery of anodes Pyrochemical Processes 3.4.6, Att. 4 U)~ ~P't \-; 1 ~ I 
RAP Research alloy preparation Metal Operation Processes 3.4.3, An. 4 

RAP2 Research alloy preparation Metal Operation Processes 3.4.3, An. 4 

0004,0005,0006, 
RASSIRSS Raman spectroscopy system Miscellaneous Operations 3.4.5, Att. 4 0007,0008,0009, 

DOlO, DOll, 0019 

RB Roasting and blending Nitrate Operations 3.4.3, Att. 4 

s--td- 

T~11. 
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PIS Code PIS Name AI( Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described* Combustible Debris 

SX 
Americium processing 

Nitrate Operations 3.4.3,3.4.6, Att. 4 
silicon removal 

TDC 
Thermal decomposition of 

Nitrate Operations 3.4.1, Att. 4 D005, D006, DOO?, 

cellulose items 0008, DO 11 

TIGR 
Thermally induced gallium 

Metal Operation Processes 3.4.3, Att. 4 
removal 

VA Uranium fabrication Metal Operation Processes 3.4.2, Att. 4 

UPS 
Uranium/plutonium 

Nitrate Operations 3.4.2, Att. 4 
separation 

US Uranium separation for 
Nitrate Operations 3.4.2,3.4.6, Att. 4 

solid solution feed 

US2 Uranium separation for non- Nitrate Operations 3.4.2,3.4.6, Au. 4 
solid solutions feed 

VC 
Variable CSMO scrap 

Nitrate Operations 3.4.2, 3.4.6, Att. 4 DOO6, 0008 
dissolution 

VD 
Vapor degreaser and sand 

Metal Operation Processes 3.4.2, Att. 4 
blasting 

VPI CSMO scrap dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 D009 

VP2 Polycube processing Nitrate Operations 3.4.1,3.4.6, Att. 4 
- 

VP3 Hydroxide precipitation Nitrate Operations 3.4.3,3.4.6, Att. 4 D009/Be-t+1 I 
Confirmation, inspection & 

- 

VS sampling 
Miscellaneous Operations 3.4.5, Att. 4 

VU Vessel unloading Special Processing Au. 4 DOOS, D008 

VUL Vessel unloading Nitrate Operations 3.4.1, Att. 4 D005, DOO8 

WE Welding Metal Operation Processes 3.4.2, Att. 4 

WLT Welding leak test Metal Operation Processes 3.4.3, Att. 4 

0007, D008, D009, 

WM Waste management Miscellaneous Operations 3.4.9, Att. 4 0022,0035,0040. 
FOOl, F002, FOOS 

Inactive or unspecified PIS 
D007, D008, DOO9, 

XO 
material 

Miscellaneous Operations 3.4.9, Att. 4 D022, D035, D040, 
FOOl, F002, FOOS 

0004,0005, D006, 

XES X-ray energy spectroscopy Miscellaneous Operations 3.4.5, Att. 4 D007, 0008, D009, 
DOlO, DOll 

Inactive or unspecified PIS 
D007, D008, D009, 

XO 
material 

Miscellaneous Operations 3.4.9, Att. 4 0022, D03S, D040, 
FOOl, F002, FOOS 

RD&D experimental D004, DOOS, D006, 

XP Miscellaneous Operations 3.4.4, Att. 4 0007, D008, D009, 
processes 0010, DOll 

ZO Scrap oxide dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 
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(Process AK summary reports: Chloride Operations (TWCP-AK.-2.1-002,R.2), Metal Operation Processes (TWCP- 

AK-2.l-003,R.2), Miscellaneous Operations (TWCP-AK-2.1-004,R.2), Nitrate Operations (TWCP-AK-2.1- 

005,R.2), Pyrochemical Processes (TWCP-AK-2.l-006,R.2), and Special Processing (TWCP-AK-2.1-007, R.2) ~ 
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ACCEPT ABLE KNOWLEDGE SUMMARY FOR T A-5S-19 

Waste Stream Number and Title: TA-55-19, Mixed Combustible Debris Waste 

Summary Category Group: 85000 

Waste Matrix Code and Description: 85300 

TWBIR: LA-MI6 

TRUCON Codes: LAI16A, LAI16B, LAl16C, LAlI6D, LAI16E, 
LAI16F, LAI16H, LAl161 

Maximum Layers of Packaging: 6 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: I 978-present 

Waste Stream Volume (after 

repackaging): 

Defense-related transuranic (TRU) waste. There is no 

historical record or evidence of spent nuclear fuel or 

high-level waste ever having been handled at the 

facility. 
. 

4173 containers (873 m3) [i...Jv.ÚJlJ /0+ TA~55-1 A] 

850 SWBs, 3873 dnrms (2390 m3) 

Defense Waste Status: 

Waste Stream Volume (as;stored): 

Facility Mission 

T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 

scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufacturing and recovery operations, associated maintenance operations, and TA-55 

plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 

TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 

disposal. Wastes are generated from plutonium recovery and purification for defense and non- 

defense programs; these wastes are generated and produced in the same rooms and gloveboxes 

and were not segregated based on funding source until August 27, 1998. 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate TRU wastes. These operations include: 
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ACCEPT ABLE KNOWLEDGE SUMMARY FOR T A-55-19A 
Jcoq~ 

Waste Stream Number and Title: TA-55-19A, Mixed Combustible Debris with P120 ~ 

-1 

NOTE: This is a subset (Le., lot) of waste stream 

TA-55-19. It is distinguished from TA-55- 
19 only insofar as the waste has the potential 

to include vanadium pentoxide (EP A HWN 
P120). 

Summary Category Group: S5000 

'Vaste Ma.trix Code and Description: S5300 

TWBIR: LA-M16 

Maximum Layers of Packaging: 

LAl16A, LA116B, LAl16C, LA116D, LAl16E, 

LAl16F, LA116H, LAl161 

6 

TRUCON Codes: 

Site: LANL 

i, 

Waste Stream Volume (after 

repackaging) : 

TA-55, Plutonium Facility (building PF-4), aU wings 

02/98-06/98 
83 cMh~/ltyJ (I b fY(3) 

Defense-related 
TR~ere is no historical 

ecord or evide~f spent nuclear fuel or high-level 

waste ever havr ~een handled at the facility. 

~otyp.tr1~t~m1illeè.J ~ ",,,t- "'i ~ ~~ Not yet determined) u-l"~ ~ "f 

,-oj) 

Waste-Generating Facility: 

Time Period of Generation: 

Defense Waste Status: 

? 

, 

'f\ 

. 

it 

Facility Mission 
\t..~~ ~~ M~ ~('e..- 

~.b "S',Ç-I<1Æ-,~ Vl 
~ ~O"'- ~ ~ 0v1 S'~-('f \..{OlA. ~ 

TA-55 has extensive capabilities for the extraction and recovery of plutonium froU: residues and 

scraps generated from operations at various LANL facilities and other DOE sites in the defense 

complex. The recovered plutonium is converted into pure plutonium feedstock. These 

manufaeturing and recovery operations, associated maintenance operations, and TA-55 

plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 

T A-55. The scrap and residues are processed to recover as much plutonium as practicable before 

disposaL Wastes are generated from plutonium recovery and purification for defense and non- 

defense programs; these wastes are generated and produced in the same rooms and gloveboxes 

and were not segregated based on funding source until August 27, 1998. 

\r 
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These waste streams predominantly contain a variety of J'l11itenÎ.1:I1ll material types '.vith different 

well defined isotopic compositions. ! ..merieium 211, neptunium 237, and urß:Ð:Ìum 234 may be 

present at detectable concentrations as deeay products ofthcir plutonium precursors. Some of the 

processes separate plutonium from americium anà Ui"aniuiIl. The waste will usually be em-iched 

in amerieium 241 and Ui"amum 231 relative t"Û plutonium, but may also be depleted in some 

cases. Some \\'aste may comaiE. uranium from one of se'/eral uranÜ.uR material types, as well as 

contaminants from manitml 235: its deeay iÌímghter, protactinium 231, and fission product 

cesium 137.5. Other wastc may contain various radionucliàes ased as feed materials for 

producing rudioassay somces, ineluding amerieium 211, americium 213, eeriæn 144, curium 
211, protactinium 231,:aeptlmium 237, thorium 232, theriWll 232 eBriched in thorium 230, 

uranium 233, and depleted manium. These waste streams predominantly contain a variety of 
plutonium material types with different well.defined isotopic compositions. Americium-241, 
neptunium-237,æretaetWMtim 2-m, and uranium-234 may be present at detectable concentrations 

as decay products of their plutonium precursors. Some of the processes separate plutonium from 
americium and uranium. The waste will usually be enriched in americium-241 and uranium-234 
relative to plutonium, but may also be depleted in some cases. Some waste may contain uranium 
and its decay products (e.g., uranium-234) from one of several uranium material types used as 

feed material. In addition, trace levels of cesium-13'Z may be present because 
. 

J4wex pJ vI,..c;;:s:slug èl.l utile{ DO~ sites. Other 
waste may contain various radionuclides used as fì d materials for producing detector materials, 
including americium-241, americium-243, cerium 144, curium.244, protactinium-23l, 
neptunium-237, thorium-232, thorium-232 enrich din thorium-230, uranium-233, and depleted 

uranium. 
a.~! pfDt"dr.,........- 231 

.ç -f:~e' oj 
Primary References forDocume~tation of Acceptable Knowledge 

Ii) 
() ,f' W.C(-tf~ 

, ,.e.Sblce.. "-s C'o"j~,", 
Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan (TWCP- I,. 7Ii:~ 

PLAN-0.2.7-001,R.3) 0 SS 

~. Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- ~s. 
2.1-002) 

Process Acceptable Knowledge Summary Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1..005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 
AK-2.1-006) 
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ACCEPT ABLE KNOWLEDGE SUMMARY FOR T A-55-20 

Waste Stream Number and Title: TA-55-20, Non-mixed Combustible Debris Waste 

Summary Category Group: S5000 

Waste Matrix Code and Description: S5300 

TWBIR: LA- T16 

TRUCON Codes: LA116A, LAl16B, LAI16C, LAI16D, LAI16E, 
LAI16F, LA116H, LAl161 

6 Maximum Layers of Packaging: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time P.~riod of Generation: 1979-present 

Defense Waste Status: 

Waste Stream Volume (after 
repackaging): 

Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

281 containers (59 m3) 

l/e.J dll- fer /'tI1,,~ 
Not @aii~bl~ J ~ 

...... 

;;". 

Waste Stream Volume (as stored): 

~ 0\ 

Facility Mission ~~ ~ 

~ l/~ 'fe..i 
~ 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 
T A-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposaL Wastes are generated from plutonium recovery and purification for defense and non- 
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate TRU wastes. These operations include: 

· Preparation of ultra-pure plutonium metals, alloys, and compounds 
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ACCEPTABLE KNOWLEDGE SUMMARY REPORT 
FOR WASTE STREAMS T A-55-19, LOT T A-55-19,á, AND T A-55-20 

A '} 
1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 

shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Enviromnental Protection 

Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization, and 
defines AK in its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 

Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EP A No. 
NM4890139088) (WIPP W AP) defines AI<. information and provides guidelines on how 

AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-02l). The primary purpose of this report is to 
systematically organize, evaluate, and summarize AK information about characteristics of 
the wastes generated by the Plutonium Facility at Technical Area (T A) 55, one of the 
TRU waste generators at Los Alamos National Laboratory (LANI,). By doing so, this 

report provides technical support for assignment of specific waste containers to the waste 

stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to waste streams TA-55-19 (including lot T A- 
55-19A) and TA-55-20 covered: 

. Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-O.2.7-001) (Sampling Plan) that includes information 
regarding all waste streams, including TA-S5-19 and TA-S5-20 

. Review of documents related to the waste generation and waste management 
activities at T A-55 as documented in the Acceptable Knowledge Roadmap 
(Attachment 1) 

. Interviews with personnel involved with waste generation and waste management at 
T A-55 as documented in process AK reports listed in the Acceptable Knowledge 
Roadmap (Attachment I) 

. Review of process AK reports for TA-55 processes (as discussed below) 

. Analysis of processes generating waste, as discussed in the process AK reports and in 
this report 
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The Transuranic Waste Characterization/Certification Project (TWCP) Records 
ManagementIDocument Control (RMDC) Center contains copies of the documents that 
are referenced in this summary report. Unclassified Controlled Nuclear fuformation 

(ucNI)..w1n be reported in records, rather than included in this report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment I). 

This AK summary report is based on detaíled information compiled in a set of closely 
related reports about TRU waste generating activities at TA-55. For convenience in 
?rgan~zing ~ ~lut~nium processing at t~is facility, the.processes were cate~rized 
mto SIX af"lntra operatIonal areas. The multiple processes In each area are ~escribed in detail in the following six process AK reports: 

/ 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.1-002) 

· Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.I-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

· Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005) 

· Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 
55 (TWCP-AK-2.1-006) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.I-007) 

The process AK reports contain information on over 175 individual processes that have 
each been assigned a unique identifier called a process/status (PIS) code. For example, the 
nitrate operations report (Process Acceptable Knowledge Summary Report for Nitrate 
Operations at TA-55 [TWCP-AK-2.I-005,R.2]) covers waste generation processes and 
characteristics for over 80 different processes, each with its own PIS code. The search and 
compilation of AK information was based on PIS code, because that is the greatest level 
of process detail recorded in waste generator records. However, as described in section 
3.2, TA-55 TRU waste items have always been segregated and packaged into waste 
containers based on the physical form and material type content of the waste, without 
regard to process of origin (i.e., PIS code). In order to mitigate confusion resulting from 
these two different ways of categorizing T A-55 waste (by process of generation and PIS 
code or by material content and waste stream number), separate AK reports have been 
prepared for each categorization method (i.e., process AK reports for process areas, and 
Þ.K summary reports for waste streams). The AK information search was performed 
based on the processes used at TA-55 and tracked by the PIS codes, and it is summarized 
in the process AK reports. 
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This AK. summary report smnmarizes AK information specific to the combustible debris 

waste streams TA-55-l9 (including waste stream lot TA-55-l9A) and TA-55-20. 

3.0 DESCRIPTION OF THE WASTE STREAM 

3.1 Facility and Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium 
from residues and scraps generated from operations at various LANL facilities 
and other DOE sites in the defense complex. The recovered plutonium is 

converted into pure plutonium feedstock. These manufacturing and recovery 
operations, associated maintenance operations, and TA-55 plutonium research are 
the sources ofTRU-contaminated scrap, residues, and debris generated at TA-55. 
The scrap and residues are processed to recover as much plutonium as practicable 
before disposal. Wastes are generated from plutonium recovery and purification 
for defense and non-defense programs; these wastes are generated and produced 
in the same rooms and gloveboxes and were not segregated based on funding 
source until August 27, 1998. 

The combustible waste streams TA-55-19 and TA-55-20 were generated at the 
T A-55 Plutonium Facility (Building PF-4) as debris waste from process 
operations and glovebox maintenance involved in plutonium recovery. For this 

reason, the waste streams are defense related. However, waste also was produced 
from "special process" and research-related activities. These wastes were not 
segregated until 1998, but rather were commingled in the final waste containers to 

such an ex.tent that segregation is not possible on the basis of waste generating 

process or'glovebox location (TWCP-887). The waste was also co-mingled with 
room trasluelated to these same operations (both defense and non-defense), 
which was initially boxed as low-level waste but was returned for discard in 
drums as TRU waste when on-site assay results showed it exceeded the low-level 
waste threshold value (TWCP-816). 

A LANL site map and a detailed map of the buildings at TA-55, including 
Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofTA-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 

(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 

guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 

similar fashion, regardless of the process of origin. Relevant details of these 

planning and implementation documents are summarized in this sectio~ x: 
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to provide background information to support the process used by TWCP to 
assign TA-55 waste containers to specific waste streams. Waste stream 
assignment is made on the basis of waste generator information compiled in the 
TWCP waste container data base, which comprises the bulk of the Sampling Plan. 
Waste generator information is reviewed to identify the types and sources of waste 
items present in each ~to evaluate the most appropriate waste 

summary group, waste matrix code, and potential for the presence of hazardous 
constituents. 

3.2.1 Waste Packaging at TA-55 

" 

I 

Inspection, collection, documentation and packaging operations of solid, 

certifiable TRU wastes at T A-55 are conducted in PF-4 by a waste 
management section or team (TWCP-352, TWCP-700, TWCP-70 I, 
TWCP-3943). Wastes from all TRU waste-generating activities at TA- 
55 are handled and packaged by this team. Materials are considered 
waste only when they have been received and processed by the waste 
management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

~ 

In 1978, the standard operating procedure for waste management at T A- 
55 stated 1:l}.e guiding philosophy of minimizing the amount of waste 
generatediand minimizing the plutonium content of that waste (TWCP- 
3943). Discard Limits (DL) for plutonium in various types of waste 
matrices were established by the waste-generating group, and approved 
by the LANL division office and the DOE Albuquerque Operations 

Office. Personnel were requested to sort potentially recyclable TRU 
waste items (i.e., those ~9J!íaining potentially recoverable amounts of 
plutonium) into classeslSuch as rubber, plastics, rags, non-Pu metals, 
glass, oils, cans, sweepings, etc. These materials were then assayed. 

Based upon its plutonium level relative to the DL, material was either 
sent to recovery operations or to "20-year" retrievable storage. All 
liquids, including oils, were required to be sent to recovery operations 

for processing. Liquids were explicitly prohibited from any container of 
solid waste materials. 

v.. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 

of the waste certification functions and controls that applied to their 
specific processes and waste streams. T A-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 

waste (TWCP-701), defined as follows: 
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Combustible waste forms ~~!~ded materials whieft. could be reduced 
to an ash if desired but wlttèñ';lld not require further processing to 
meet the WIPP WAC (TWCP-701). (This definition is still current.) 
Subcategories included plastic-base, cellulose-base and 
miscellaneous (graphite and graphite crucibles). It was acceptable for 
the combustible waste stream to include some unspecified "small" 
fraction of noncombustible solids such as scrap metals. 

Noncombustible waste forms included materials that could not be 
"- reduced to ash but that did meet the WIPP WAC without further 

- 

processing (TWCP-70l). The two subcategories were metals and 
non-metals. The non-metal wastes included glass, fiberglass heating 
mantles, porcelain crucibles, ceramic furnace tube inserts, and leaded 
glovebox gloves. It was acceptable for the noncombustible waste 
stream to include some unspecified "small" fraction of combustible 
solids, and that could be contained in plastics. For WIPP purposes, 
any waste forms that were chemically compatible and that met the 

WAC, could be combined into a single waste container. 

In 1995, a new TRU Waste Certification Plan was adopted, including a 

new attachment that formalizes how the TA-55 waste management team 
currently segregates newly generated wastes into waste streams (TWCP. 
700). Waste materials are segregated: 

· ,tby radioisotope~ to meet nondestructive assay (NDA) and 
"gas generation requirements 

-!tby material matrix,Ail örà8; to meet NDA and TRUCON 
,...requirements 

· \tby hazardous constituents,.-in örècJ to meet RCRA and Department 
. f:ofTransportation (DOT) requirements 

Combustible waste forms include [lastic base and cellulose base 
(TRUCON code 116), but graphi~waste was moved to the 

noncombustible category. Noncombustible debris waste forms are 
broken down to a finer level of classification than had previously been 
used: 

- metals (TRUCON code 117) 
· glass (TRUCON code 118) 
· HEP A filters (TRUCON code 119) 
· leaded gloves (TRUCON code 123) 
· salts (TRUCON code 124) 
. graphite (TRUCON code 115) 
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In addition) each major waste form includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 
necessary ~ to allow for infrequently encountered waste items. 

Waste Stream Delineation for TA-55 3.2.2 

/ 

From the beginning of operations at T A-55, the physical description of 
each waste item generated was documented on a Waste Origination and 
Disposition Form (WODF) by the waste generator according to 
controlled procedures. The PIS code for waste items was sometimes also 
documented on this form. Starting in 1987, the TA-55 Plutonium 
Facility began its current system of tracking waste items both by the 
process from which they originated as well as by their material content. 
Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the process that produced the 
waste item(although recording of PIS codes was inconsistent until about 
1990). In the packaging process, a standard form) the Discardable Waste 
Log Sheet (OWLS)) was used to list each ill code and record its matrix 
material. This form was signed by the waste packager and approved by 
quality assurance personnel. Both the WODF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 
For waste stream TA-55-19, example copies of these container records 
(for combustible debris) are included in Attachment 4. Note that this 
waste container (LA00000056636) contains waste items generated by 
three different PIS codes (CXL, ED) and sq, each with its own 
completed WODF. 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the Sampling Plan, T A-55 wastes 
have been assigned to waste streams based on the waste segregation 
schemes used by TA-55: 

· First by radioisotope content (Pu-238 or Pu-239 material type) 

· Then by material matrix (combustible, noncombustible, metal, glass, 
etc. waste types) 

· Then by hazardous waste status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delineation was performed using waste generator 
information (such as the WODP and DWLS) that has been compiled in 
an electronic data base that is part of the Sampling Plan. Because waste 
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items from several different PIS codes were combined into each waste 
drum, a special sort on the PIS code of each waste item in a drum was 
necessary to determine if the drum contained all non-mixed items, some 
or all mixed-waste items, or a special case item (such as an item from 
PIS code SS carrying the EPA Hazardous Waste Number (HWN) P120). 
If the PIS code information was missing for any item in a waste drum (as 
was the case for many older wastes), that drum was conservatively 
assigned to the mixed-waste stream. Fortunately, the special case wastes 
carrying the HWN P 120 were generated relatively recently, such that the 
data base records for those items are usually complete. 

3.2.3 Waste Container Labeling 

The net effect of the waste packaging system used at TA-55 is that 
several HWNs are conservatively assigned to individual waste streams 
for the purposes of WIPP disposal, because the WIPP W AP requires 
HWN assignment on a waste stream rather than a waste container basis. 
For the purposes of generator and on-site storage, however, LANL labels 
waste on a container by container basis. Thus, the hazardous labels on 
containers in storage at LANL should not be expected to correspond to 
the HWNs assigned to the waste stream through this AK. summary 
report. Hazardous labels are updated to meet WIPP disposal 
requirements just before loading waste containers into the Transuranic 
Package Transporter-Model II (TRUPACT-II) for shipping to~IPP. 

~e-- 

)'f 

Waste Physical Form and Content Description 

The TA-55-19~and-20 waste streams are defined as combustible debris 
waste streams (Sampling Plan, Appendix D), with TA-55-19 being a mixed-waste 
stream and TA-55-20 its non-mixed counterpart. TA-55-19A is a small substream 
lot, distinguished from TA-55-19 by the addition ofHWN P120. Both of these 
waste streams include paper, rags, plastic, rubber, and plastic-based and cellulose- 
based waste generated at the facility. Plastic-based waste includes, but may not be 
limited to, polyethylene and vinyl tape, gloves, plastic vials, polystyrene, Tygon 
tubing, polyvinyl chloride plastic, Teflon products, Plexiglas, and dry box gloves 
(unleaded neoprene base). Cellulose-based waste includes, but may not be limited 
to, rags, wood, paper, and cardboard; laboratory coats and overalls; booties and 
cotton gloves, and similar materials. The waste may also contain a small fraction 
(generally less than 5 percent) of non-combustible solids (scrap metal, metal lids, 
and clothing zippers) (Sampling Plan, Appendix D). 

Leaded gloves are also generated as process waste in T A-55 operations. Prior to 
1987, leaded gloves were discarded in the combustib~on-combustible 
debris waste streams, including TA-55-19. Betwee~d May 1992, leaded 
gloves began to be segregated from combustible debris and discarded in the metal 
debris waste stream because of concern that explosive lead oxides might form if 

lN1~ ! 
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the combustible debris waste were ever incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and assigned 
to a separate leaded-glove waste stream. 

3.4 Waste Volume and Time Period of Waste Generation 

3.5 

The following information is from Appendix D of the Sampling Plan (R.3). These 
inventories are expected to change because the Sampling Plan is continually 
updated as new waste information is obtained. 

· TA-55-l9 includes 4173 containers (873 cubic meters), that were generated 
from 1978 to the present time. 

;$" 
.... .r"b~f of 1I;).-SS-/ti t.rh'-t:Å 
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· TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
, 

1979 to the present time. p /S" 
c....ki SJ) ~k ~ 5S I:,e.~ 

?..j9ß ~#\J '(91(,. Waste Stream Generation Processes 

3.5.1 Overview 

The TA-55-19, -19A, and -20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
development activities. The variety of plutonium handling operations 
includes: 

· Preparing ultra.pure plutonium metals, alloys, and compounds 

· Preparingln a large scale)specific allOY~ClUding casting and 
machining these materials into specific shapes 

· Determining high-temperature thermodynamic properties of 
plutonium 

· Reclaiming plutonium from scrap and residues produced by 

numerous feed sources 

· Disassembling components for inspection and analysis 
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· Manufacturing of parts on a limited basis 

· Processing mixtures of plutonium and uranium oxides for reactor 
fuels. 

The manufacturing and research operations performed at TA-55 in the 
recovery of plutonium results in the production of plutonium- 
contaminated scrap and residues. These residues are processed to recover 
as much plutonium as is practical (TWCP-352). TA-55 has extensive 
capabilities for the extraction and recovery of plutonium from residues 
and scrap generated from operations at various LANL, other U.S. 
Department of Energy (DOE) facilities, and commercial radioactive 
sources. These recovery operations, along with associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. 

Plutonium processing operations generate contaminated combustible 
waste from: 

. Plastic materials that result in combustible waste such as Tygon 
tubing, polyvinyl chloride vials, plastic bags, etc. 

. Cellulose-based cleaning aids and personal protective equipment 
such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

Rubber- and Teflon-based products used in operations~Ch as 

rubber gloves, Teflon tape, gaskets, stoppers, etc. 

. 

3.5.2 Process Flow Diagrams 

Detailed information about the T A-55 plutonium recovery processes can 
be found in the process AK reports. For purposes of the AK search, and 
to allow convenient referral to and referencing of the process AK reports 
in this waste stream AK summary report, the processes have been 

~"Î)~b.a.rily divided into six major areas: 

· Chloride Operations (TWCP-AK-2.1-002) 
· Nitrate Operations (TWCP-AK-2.1-005) 
· Miscellaneous Operations (TWCP-AK-2.1-004) 
. Special Processing (TWCP-AK-2.1-007) 
. Metal Operation Processes (TWCP-AK-2.1-003) 
· Pyrochemical Processes (TWCP-AK-2.1-006) 

Generalized flow diagrams for these six operational areas are presented 

as Attachment 3 and indicate PIS codes for the various processes. The 
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full block flow diagram for plutonium processing and waste 
management at TA-55 is given in reference TWCP-886. 

'7 

The following subsections desc:enbe processes that generated debris 
waste assigned to the TA-55-l9, , and -20 waste streams. The 
potential for RCRA-regulated con 

. 

ents to be present due to feed 
materials and chemical use in these processes is summarized in Sections 
3.6.1 and 3.6.3. The applicability ofEPA HWNs as a result ofthis 
potential is specified in Section 8. 

3.5.3 Chloride Operations 

PIS codes CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PB, 
PRR, PUB, and SE 

A detailed description of chloride operations can be found in Process 
Acceptable Knowledge Summary Reportfor Chloride Operations at TA- 
55 (TWCP-AK-2.1-002). 

The overall goal of the chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 

from pyrochemical operations, plutonium-beryllium (puBe) neutron 
sources, analytical laboratory solutions, and residues from other DOE 
facilities. Chloride operations can be broken down into the following 
process steps: 

- pretreatment 

-dissolution 
· purification 

ehydroxide precipitation 

Pretreatment may include sorting, crushing, and/or pulverizing feed 
materials prior to being fed into later steps of chloride operations. A 

separate pretreatment procedure is the de cladding of plutonium- 
beryllium sources. The PuBe metal alloy is removed from the sources, 
which are then entered into the chloride line for plutonium recovery 
along with other materials. 

In the dissolution step, hydrochloric acid is used to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further purification (see next paragraph), and solid 
wastes are discarded as debris waste or sent to cement fixation in nitrate 
operations (Section 3.5.4). 
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Purification steps may include solvent extraction, ion exchange, and 

oxalate precipitation, depending on the chemical nature of the material to 
be purified. Ion exchange columns are used to collect plutonium and 

separate out impurities. Enriched solutions may be further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 

plutonium oxide. 

In the hydroxide precipitation step, plutonium in filtrate solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes and derive from one or more ofthe following: (a) feed 

materials that consist of or contain these metals; (b) leaching of ç-/ chromium from stainless-steel equipment components; or (c) fFeH(the 
use of silver salt (until 1994) as an indicator of chloride content. The 

resulting Pu-enriched hydroxide cakes become feed material for nitrate 

operations, and liquid meeting the TA-50 WAC is sent to the RLWTF 
using the caustic waste line. Some hydroxide cakes are returned to the 
dissolution step for re-processing. 

./ 

3.5.4 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, 
FX, GMS, HC, HCD, HD, HGMS, HP, BRA, lA, IS, LC, LG1, LG2, 
LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OR, 
OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 
SC, SP, SSD, SX, IDC, UPS, US, US2, VC, VP1, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 

Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 

(TWCP-AK.-2.1-005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

· pretreatment 
· dissolution 
· purification 
· evaporation 
. cement fixation 



6P 
Pretreatment primarily includes physical processes used to separate scrap 
and residues for the next step; dissolution. It may include calcination, 
caustic leaching, chemical separation (hydroxide or oxalate 
precipitation), crushing and pulverizing, distillation, filtering ofliquids 
or oils, incineration, magnetic separation, passivation, scraping, or 
sorting. After pretreatment, solids are sent to dissolution if plutonium 
concentrations are above the DL and to solid waste packaging (at the 
present time) or to cement fixation (in the past) if concentrations are 
below the DL. Liquids are sent to purification if plutonium 
concentrations are above the DL and to the TA-50 Radioactive Liquid 
Waste Treatment Facility (RLWTF) if they meet the TA-50 RLWTF 
WAC or to evaporation and cement fixation; otherwise, they are further 
treated until they meet that WAC. 
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Dissolution includes various steps that generate plutonium nitrate 
solutions for feed to purification. Primary chemicals used in dissolution 
are nitric aci<\ 'ftftà-calcium fluoride}andlor hydrofluoric acid. Filtered 
solids are ret6med to the dissoluti6n process until plutonium 
concentrations are below the DL, then sent to cement fixation for 
disposal. Debris items are disposed after removal of plutonium ~ 
contamination above the DL. Plutonium-bearing solutions are sent pd" to 

purification. 

Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. The 
enriched solutions are then sent to oxalate precipitation. Calcination of 
the oxalate converts the plutonium to oxide form. The depleted liquids 

are sent to the evaporator or the RL WTF, and the calcined plutonium 
oxides are sent to the vault. 

The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, ifpossible, or to reduce the volume of liquid 

waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 

Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 
are collected and immobilized in cement. Most of the wastes generated 

under these processes (P /S codes CF, HP, and IA) are classified as 

cemented wastes and would not normally be part of the debris waste 

streams. 
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compounds, their characterization and reaction chemistry, and 
application to existing actinide processing technology. Other operations 

comprised a broad range of laboratory activities in support of 
fundamental and applied actinide chemistry research, including 
preparation of solvents and reagents, synthesis of new chemical 
compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 

Analytical Operations. This category covers all analytical techniques 

performed in Room 124 of the Plutonium Facility. Processes involve 
analysis of plutonium and americium, RCRA metals, and trace metals. 
Originators provide samples, which are prepared for further analyses, 
such as inductively-coupled plasma (ICP) and X-ray energy spectroscopy 
(XES). Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, or sent to recovery operations. 

R&D Efforts. Several small-scale R&D efforts primarily focused on 
plutonium recovery included the following activities: 

Fluoride sintering ofPu too advantage of the presence of flU:)' de 
to aid the formation of a sin d mass ofPu02 powde\.at 

S 
temperatures above 700:C. 

S~~ ~ c.~ 
· Chlorination of Pu oxides involved oxides with tantalum chips from 

Rocky Flats Environmental Technology Site (RFETS). Chlorination 
was used to recover plutonium from potassium chloride and sodium 
chloride matrices. 

. 

Processing of molten-salt extraction (MSE) salts generated at LANL 
and RFETS. 

Recovery of plutonium from ash involving plutonium/thorium oxide 

mixtures. 

Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium for NDA 
standards. 

Measurement/Detection Operations and Studies. PIS code VS involves 
the inspection of oxides and metals. Materials are retrieved from the 
vault, brought to the glovebox, inspected and sampled if necessary, then 
repackaged and returned to the vault. Assay methods include XES, laser 
based spectroscopy, and other spectroscopic techniques. Electron:) 

microscopy may be conducted on actinide samples in the future(In 
addition to elëïñëñtal and isotopic analyses, other measurement studies 

(' l..~c9 I.Vt" S- ~ 

~ ? 
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are designed to calculate the surface area and pore size distribution of a 

sample and to analyze its surface characteristics. 

Pyrochemical Matrix Studies. A pyrochemical matrix study was 
conducted from 1986-1992 and involved rOd~illing prior to screening. 
This process had two objectives: (1) blendin arge batches of 
homogeneous plutonium metal oxides for pyr chemical operations, and 
(2) dissolution of plutonium metal oxides for nitrate operations. The 
process changed in August 1992 when a need developed to blend oxides 
to provide feed material for making NDA standards. In February 1995 
the process again changed, with the objective of determining the effect 
of pyrochemical salt matrices on the accuracy ofNDA measurements. 
Process activities involved crushing, pulverizing, blending, roasting, and 
sieving pyrochemical salts. The results were used to determine handling 
and processing of the salts and ~ cOITecti.a.~bias measurements. The 
feed material consisted of high-purity oxides to use in the fabrication of 
standards te-be usetf'ãt LANL and throughout the DOE complex. 

Ç..,- 

Hydrothermal Processing. The hydrothermal processing procedure 
involves the reaction of aqueous/organic mixtures, pure organic liquids, 
or contaminated combustible solids (e.g., ion exchange resins, plastic 
filters, and cellulose rags) under supercritical conditions (i.e., high 
temperature and pressure). Feed streams include, but are not limited to, 
carbon tetrachloride, tributyl phosphate, and organic solvents. Process 
effluents are gases, liquids)and salts. Organic components are oxidized 
to carbon dioxide. Nitrate' contaminants are converted to nitrogen gas 

and some nitrous oxide. Components such as chlorine, sulfur, and 

phosphorus are oxidized and converted to acids or salts. Gases are 
liberated; solids and liquids are collected for recovery or disposal. 

Electrochemistry Experiments. Electrochemistry methodologies were 
designed to decontaminate items, replace processes that produce large 
amounts of waste, or enhance chemical reactions. The process involved 

uranium decontamination of disassembled weapon components from 
various sites with various levels ?J,.surface contaminatio~th 

~~The operation was strictly an aqueous process in which an 
alkaline solution was reacted with the components to precipitate 

uranium. Significant amounts of metal could be stripped in a short 

period. The solution containing the precipitated uranium salts was then 
dried for mass balance. 

Metallography. The purpose of the metallography operation is to 

characterize the microstructure of metallic or ceramic pieces to verify 
and establish the quality and effectiveness of welds. Materials examined 
consist of plutonium and uranium carbides, nitrides, and oxides, as well 
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as zirconium and tantalum alloys, and stainless steel. Metal pieces 
(pellets) are cut with a diamond saw. Ceramic pieces are subjected to 
grinding with standard metal grinding media (e.g., papers impregnated 
with silicon carbides and diamond). The materials are polished with 
several different chemical compounds. . R ø "''''' 

Lf 3 Z 
1'('\ 

Waste Management Operations. PIS code ~ was use~~ 1984- 
1986. It allowed for tracking of demonstration drums (one drum each 
year) that were packaged and prepared in accordance with the T A - 5 5 

Attachments to the Certification Plan (TWCP-70 1) to meet the WIPP 
requirements at that time. Packaging of these drums did not of itself 
result in the generation of TRU waste. The waste drums that were 
packaged contained non-mixed TRU waste. 

ßr~ 
.-, 

(;y' 

Operations under PIS code NCD occurred from April 1989 - April 1991 
in Room 432. This PIS code was established to provide a mechanism for 
dealing with TRU drums that did not confirm specifications (e.g., 
recorded weight or nuclear material content). Non-confirming drums 
were temporarily set aside until such time as personnel could reprocess 
them under PIS code WM to correct the nonconfirming condition. After 
April 1991, nonconfirming drums were dealt with immediately, and PIS 
code NeD was no longer needed. 

. 

PIS code WM is currently limited to waste that arises from the TRU 
solid waste management operation in Room 432. This situation has been 
the case since the beginning of 1993. Room trash boxes from Building 
PF-4 have always been handled as low-level waste; however, the boxes 
were assayed to verify contamination level7and any that were 
determined to be TRU waste were diverted to Room 432 for repackaging 
as such. From May 1987 through 1992, these boxes were created as PIS 
code XO or XO. These codes were changed to PIS code WM after 1992. 
Additional controls were placed on room trash after 1992. Trash was 
assayed with the Multiple Energy Gamma Assay System (MEGAS). 
When a container was rejected because ofMEGAS data, the rejected 
container was returned to the originator for removal of any "hot" item(s). 
This process also allowed greater control to prevent discarding regulated 
materials (e.g., RCRA constituents) in room trash. 

J 

/ 

PIS code XO was designated for waste materials that could not be 
associated with a specific room, such as a hallway, mezzanine offices, 
rest room,QQQ.change rooms, basement, pump rooms, and trolleys. The 
waste from all these areas, except the pump rooms and trolleys, would 
be low-level waste and no RCRA constituents would be associated with 
the waste items. 
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PIS code XO indicated waste materials that were generated within 
specific rooms but could not be associated with an individual PIS code 
in that room. 

3.5.6 Special Processing 

PIS codes ACC, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, 
SBB, SL, and VU 

A detailed description of special processing is found in Process 
Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
{TWCP-AK-2.l-007). 

~ ç;.Q..ec.JJ( ~ -'" G:::c...v-. ~~ Special Processing, rocessin 0 erations for Material TyPe f?..,...1) 

(MT) 42, and ~arch and development (R& activities for MT 52. 
(See Section U.2 and Table 2 for des 

. . 

s of plutonium material 
types.) Because processing MT 42 is a smaU@:ale version of the 
recovery processes used for MT 52, MT 42 processing has five main 
recovery steps: 

. head-end operations 

· nitrate ion exchange operations 
· chloride ion exchange operations 
· separation and purification by precipitation 
· , pyrochemical processes 

Only head-end operations and separatioR};Y .ew-ïfication and 
precipitation are covered here, since ~'1on exchange operations, fl;i,..d<- 
chlo-çick: ion exchan eo ions, a ernical processes are 

N~~vere~ brief1~ .. . p ~ ~ "fe:, ~ ~ 
I" Su:.. 3.5.3.... 3. . '""'" 3., ;e.sfe.c"};ve}.!;I. 

c( 
Head-end operations leach togls, labware, crucibles, rags, etc./ in nitric I 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

"7 
.,. 

Separation and purification by precipitation is a method ofplutoIÚum 
removal from aqueous solutions. The most common precipitation 
methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

AI!Jvastes generated by MT 52 R&D operations are replicated for MT 
427 but carry different PIS codes to differentiate and identify the 
radionuclide content of the waste. Outputs from Special Processing 
include high purity metal for casting and machining. 
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3.5.7 Metal Operation Processes 

PIS codes AO, ARl, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, 
ELW, EM, EV AC, FF, FSPF, GI, HG, TID, ~, rrF, fTF4, rrF7, JA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCR, PO, PE, PF, PH, PIG, 
RAP, RAP2, RL, RS, SRL, TIGR, UA, YD, WE, WLT 

A detailed description of metal operation processes is found in Process 
Acceptable Knawledge Summary Report for Metal Operation Processes 
at TA-55 (TWCP-AK-2.l-003). 

The processes included in metal operations can be divided into three 
groups 

. 

I . 
$ 

· on-gomg meta operatlolfPfOccSScs 
· developmental metal operationl ~u.1>'r 

- Þ ~ 
· reactor fuel development preeesgcs 

The main goal of metal processes is to take the high purity metal 
produced by pyrochemical operations and produce shaped metal pieces. 
On-going metal operation processes include various R&D activities, 
alloy development, casting of metals, welding, coating, and 
machining/metalwork on various metals. Developmental metal 
operations include the Advanced Recovery and Integrated Extraction 
System (ARIES) project, assembly operations, burst testing of shells, 
experimental laser welding, furnace operations, and various other 
experimental activities. In reactor fuel development, enriched uranium 
oxide, depleted uranium oxide, and/or plutonium oxide feeds are 
blended and mixed with graphite, and various operations are performed 
to convert the feed material into pellets that can be used for fueL Testing 
and R&D are done on the fuel pellets. 

3.5.8 Pyrochemical Processes 

PIS codes CRn, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, 
SD, SS, and SSMD 

A detailed description of pyrochemical processes is found in Process 
Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK.-2.1-006). 

Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical process outputs 
are most often high-purity metal feed materials for metal operations. 
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Metal preparation processes inolude the following: 
,~ 

Metal Preparation Line. The mbtal preparation line produces 
plutonium metal from fluoride ~alts. Hydrogen fluoride gas 
reacts with plutonium oxides obtained from calcination of 
oxalate or peroxide precipitates from the aqueous nitrate or 
cWoride process lines. The plutonium compound is further 
reacted with various ChemiCa~lt; r ~ plutonium metal, 
which can then be recovered a utto breaking the 
crucible. 
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Direct Oxide Reduction (DOR). In the single pass nOR 
process, plutonium oxide and calcium metal are reacted in 
molten calcium cWoride (CaClz~or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The 
reaction is conducted in a magnesium oxide (MgO) crucible. 
After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
contains unreacted oxide and metal shot, which was- 

ï S 

sometimes recovered by addition of fresh salt plus additional 
calcium metal. 

Multiple-Cycle Direct Oxide Reduction (MCDOR). To 
minimize the salt waste, the MCnOR process was started, in 
which the molten salt is regenerated by sparging the CaClz- 
CaO mixture with chlorine gas between multiple plutonium 
metal production runs. After approximately five cycles of 
metal production, the mixture is cooled and the salt and metal 
phases are separated. 

Metal purification processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate 
americium and the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals from 
plutonium metal (TWCP-352). This process is employed only 
if the americium content is greater than 1000 ppm. In the 
original process, which operated from 1979 to 1988, 
magnesium chloride (MgCh) was added to the impure 
plutonium metal in a molten salt of sodium chloride (NaCI) 
and potassium chloride (KCI), contained in a MgO crucible., 
and heated to 750oC. The magnesium chloride oxidized 
americium to AmCh, although some plutonium was also 
converted to the chloride salt form. In 1988, the MSE process 
was converted to use plutonium chloride (PuCI3) produced by 
in-situ chlorination in a tantalum crucible. In the Li\NL..~. 
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After cooling, the salt and metal are mechanically separated. 
The salts are transferred to the salt stripping process. 
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Electrorefining (ER). The ER process takes impure metal 
from the MSE and MCDOR (DOR) processes and produces 
high purity plutonium metal. Impure plutonium is cast as an 
anode, which is then placed in a magnesium oxide crucible 
with a salt mixture, a metal cathode (typically tungsten), and 
a seeding reagent that is MgClz or PuCh. After the anode and 
salt melt, current is applied to the system, and plutonium at 
the anode is oxidized to plutonium ions~tfavel to the 
cathode and are reduced back to the metal state. hnpurities in 
the original plutonium anode that are less electro active than 
plutonium (including cadmimn, chromium, lead, and silver) 
remain in the anode, while imp~tie~ more electroactive than 
plutonium (including barium) M{; kftm the molten salt. After 
cooling, the crucible is broken and the residues are physically 
separated from the high purity product metal. Anode heels 
were sent to pyroredox from 1984 to 1986. Currently, salts 
are sent to chloride operations or carbonate 
oxidation! disti llati on. 

From 1987 to 1989, secondary solvent metals such as 

cadmium, bismuth, lead, and gallium were added to 

experimental studies of the ER process. 

3.5.8.3 Ancillary metal production operations include the following: 

Salt Stripping. The MSE and ER salts are further treated by 
salt stripping, oxygen sparging or carbonate oxidation, and 
salt distillation. The salt stripping process treats the residue 
by melting and stirring the salt with calcium metal in a 

magnesium oxide cnlcible at 850oC. This treatment reduces 
the plutonium in the salt to metal and allows the metal to 
coalesce for physical removal and recovery. After cooling, 
the crucible is broken and the metal physically separated and 
recycled to the ER process or burned to oxide and sent back 
through aqueous recovery. The crucible shards are leached in 
hydrochloric acid, then discarded. 

Oxygen sparging and ~ince 199~arbonate oxidation e 

used to ensure that any plutonium, a 
. 

1 
, or metallic 
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sodium or potassium left in the salts are converted to 

nonpyrophoric oxide forms. 

~"br"" -/0 IWlL 
~ """ 

dium pentoxide (V20S) was used in place of carbonate 
to oxide as part of the salt stripping process 

998. astes that potentially contain this 
chemical (HWN P120 S'i~egrated into waste stream 
lot TA~55~19A (see Section 4.0). 

^ 

Ho...J b~-{. a-. ~ v-J~k, 

.þ ~(~ ~--r ...eO! : 

Salt Distillation. Salt distillation allows the recovery of 
plutonium oxide from the chloride salt and produces purified 
chloride salt for reuse. 

--- Pyroredox. The pyroredox operation was used to recover 
plutonium from spent anode heels in the mid- to late 19808. 
The anode heel was polished with calcium metal to remove 
surface oxide, then oxidized to plutonium (ill) with zinc 
chloride (ZnCh) in molten KCI, forming plutonium chloride 
(PuCh). Elements more electro active than zinc (including 
barium) were oxidized into the salt phase, and the zinc 
formed a metal button. The salt was then mixed with calcium 
metal in CaCh to reduce the plutonium to the metal phase, as 

well as reducing all elements less electroactive than calcium. 
The salt phase containing small amounts of the impurity 
barium was mechanically separated from the metal phase and 
discarded. The metal phase containing zinc was placed in the 
vault or further treated, and the plutonium eventually was 
routed back to ER. 

Ingot Casting. Metal is melted in a MgO crucible to cast the 
ingot. 

Metal Coalescence. Metal coalescence is used for plutonium 
turnings to coalesce the turnings into a metal button. Calcium 
metal and CaCh are added to a MgO crucible along with the 
turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace 
or crucible surfaces are collected for conversion to the oxide 
phase. These metal pieces are placed in a furnace for the 
conversion process. The oxide is th~ansferred to the vault. 

Neptuniu~~l/!,Il tu W~~nium residues 
stored in the vault was tmdertak8R it!. 199~d ...'as onl~ 
::lC'tive that year. 

~ 
e--<>c:.CfS..J2.~ 
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Pickling. Pickling (Le., leaching metal with a strong acid) is 

typically a head-end operation. After a few furnace runs, 
plutonium wetal begins to accumulate on tools and furnace 
partO/It.Ç~ becomes necessary to leach the plutonium from 
these items. In addition, after calcium metal reduction 
processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an 
adherent skin of calcium metal. Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is 
used to pickle Pu from other metals. 

Plutonium Trichloride Preparation: An intermediate process 
in Pu metal production prepared plutonium trichloride by 
bubbling a carrier gas (chlorine) through carbon tetrachloride 
and passing the mixed gas stream through a bed of plutonium '7 
oxide at 50<tC-600:C before being absorbed in a 5-6;V1 
fnola~potassium hydroxide solution. The carbon tetrachloride 
was broken down into phosgene, carbon monoxide, and 
carbon dioxide gases in this process, which was active 
between January 1987 and Jl.me 1989, at which time the 
process switched to the use of phosgene gas until the process 
ended in May 1991. Feed material was high purity oxides 
from the vault or from other PIS codes. The product 
plutonium trichloride was reduced to metal by the MSE or 
ER processes. 

3.6 Material h1puts to the Waste Generation Processes 

Material inputs to the waste generation processes derive from four general 
sources: (a) feed materials, (b) associated nuclear material types, (c) chemical use, 
and (d) ancillary material inputs such as those related to the use oflaboratory 
equipment and materials and glovebox maintenance activities. 

3.6.1 Feed Materials Identification 

The feed materials for TA-55 processes that generate waste in waste 
streams TA~55-l9 and TA-55-20 consist of the general types of 
materials listed in Table 1. These feed materials are obtained either from 
the storage vault, as process outputs from various PIS codes, or from 
sources outside T A-55, including other DOE facilities. 

These feed materials fall into four general categories: 

· pure Pu metal to be recycled from pits and sealed sources or to be 
reworked into desired shapes or chemical forms 
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Table 1. Feed Materials for Processes Contributing to Waste Streams 
TA-55-19 and TA-55-20 

rJ 
/05/ Potential Presence of ReRA-Regulated 

Feed Material Substances .Jf PIS Codes, Listed by Process 
Analytical laboratory Potentially contaminated with RCRA- Chloride operations: CLS, C~ J. 
solutions regulated constituents (analytical laboratory solutIOns 

. All analytical laboratory solutions are from LANL Group CLS- I); CSE, c) I 
potentially contaminated with 

SE (other solutions) 

chromium (DOO?), lead (D008), and Miscellaneous operations: ACL, ICP 
mercury (D009) 

Nitrate operations: CF, HP 
. CLS-I solutions potentially 

contaminated with mercury (D009) and 
lead (D008), as well as RCRA-listed 
organic substances used as solvents, 
including acetone (F003), butyl alcohol 
(F003), carbon tetrachloride (DOI9), 
chlorobenzene (F002, D02l), 
chloroform (D022), methanol (F003), 
methylene chloride (F002), 
tetrachloroethylene (F002, D039), 
xylene (F003) (CI-2SrrWCP-3547). 

Anode heels Typically contaminated with RCRA- Nitrate operations: AS, BF, BU 
regulated heavy metals cadmium (D006), 

Pyrochemical processes: RA 
chromium (D007), lead (0008), and silver 
(001 I). Heavy metals arsenic (D004), 

mercury (D009), and selenium (0010) are 
not present because they are volatilized 
from the Pu oxide feed at the high 

temperatures to which this material is 

subjected in PIS codes ER, RM, and S8 
(electrorefining step). 

Ash from PIS codes ETD, Usually suspect contaminated with barium Miscellaneous operations: CK, CV, 
IS, SB, TDC, or from other (0005), cadmium (0006), chromium FDL, FLU, SO, XP 
DOE facilities (D007),lead (0008), and silver (DOll). Nitrate operations: AL, AT, ATL, ED, Arsenic (0004), mercury (D009), and 

HGMS, IS, MPD, PTS, RC, 8C 
selenium (0010) metals are volatilized at 
high temperatures if present in the oxide 

Special processing: ACD, lAM, SB, SL 

and chloride forms. 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances Chloride operations: CL 
magnesium oxide) present Nitrate operations: MAS, SC 

Special processing: ACD, SL 

Disassembled weapons High-purity Pu and U material types, no Metal operation processes: ARl, CA, 
components (pit diassembly) RCRA substances present PH, SRL 

Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBJ 

LJ 

I 
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/"l 
1&51 Potential Presence ofRCRA-Regulated 

Feed Material Substances PIS Codes, Listed by Process 

Experimental R&O feed Variable pUrity) M" R(.Ro5~S~ct;J Miscellaneous operations: AD, CV, 
materials; various isotopes """';1 Or MAJ f-~ 

. -.v...t "? EXT, HRS, RASS, SA, XES, XP 
and isotopic mixtures of h D cù^7t.í.. Cd; "<>Î) Nitrate operations: MAS 
actinides in various matrices RcP.A s....br7ç,..t.u 

Hydroxide cakes (process Typically contaminated with RCRA- Miscellaneous operations: AD 
output from PIS codes CLS, regulated heavy metals cadmium (0006), 

Nitrate operations: CO, HCO, HD, CW, CXL, DO, POSM, lead (DOOS), mercury (D009), silver LG2 
PRR) (DO II), and possibly chromium (D007) 

Special processing: DO, POSM 

Miscellaneous materials May be contaminated with RCRA-regulated Miscellaneous operations: APD 
contaminated with Pu (e.g.) heavy metals silver (DOll), cadmium Nitrate operations: ATL, BAC, CPOD, 
sand, slag, tools, crucibles, (0006), mercury (D009), lead (D008), and CR, ED, ETD, GMS, HGMS, IS 
metal, glass, plastic, labware, possibly ChrOIIÚum (D007) (combustible material), LGl (non- 
scrap, rags, glovebox combustible material), MAG, sweepings, pump oils, HEP A 

MAS, MELL (cellulosic material), 
filters) 

ML (metal equipment), NC (non- 
combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), PAP, RO 
(organics), SC, SP, TDe (cellulosic 
material), VC, ZD 

PyrocheIIÚcal processes: PK (hardware, 
metal, anode chips from other PIS 
codes) 

Special processing: ACD, DO, SB, SL 

MSE salts Typically fairly pure, suspect contaminated Chloride operations: MB, MS 
with barium (0005) wt I\ô vtl1<:a }tee Miscellaneous operations: XP 
lttIbstatlCes p,"3eat 

Nitrate operations: MB, PS 

Neptunium residues from No RCRA-regulated substances Pyrochernical processes: Neptunium 
vaul t (only active in 1993) 

Pu chlorides and fluorides Variable purity _ (2. C {l it 
7 Miscellaneous operations: FOL, SO 

J 
. """-;; 0,.. Ì'II\~ .,.i Pyrochemical processes: ER, SO, SS 

c.....:f",r... 1< c A r..../,ff."l(u Special processing: RM 
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/) rs!/ Potential Presence of RCRA-Regulated 
Feed Material Substances PIS Codes, Listed by Process 

Pu metal or metal alloy from High purity, no RCRA-regulated Metal operation processes: AO, ARl, 
vault or from various PIS substances, unless noted otherwise BC, BT, CA, DA, ELW, EV AC, 
codes FSPF, ITF, ITF4, lA, KBTF, MA, 

MBC, MW, PCH (variable purity), 
PO, PE, PF, PH, RL, SRL, YD, 
WE, WLT 

, Miscellaneous operations: AC, AC I, 
AC2, EXT, LIBS, ME, SA, Sl'v1P, 
VS 

Nitrate operations: ATL, BM, BU, MF, 
PAF, VPl 

Pyrochemical processes: CRD (variable 
purity), MO, 8CB, S8, 8SMD 

Special processing: ACC (variable 
purity), PI (variable purity), PPD, 
POSM, RM, SB 

Pu oxalates Typically fairly pure, no RCRA substances Nitrate operations: CC, DF, HC 
present 

Pu oxides Variable purity from PIS codes RB, RBI Metal operation processes: DOP (high- 
and others, and from the vault; suspect purity Pu and other radionuclides as 
contaminated with RCRA-regulated heavy oxides) 

metals cadmium (0006) chromium (D007), Miscellaneous operations: CK. CV, 
and lead (0008) 

EOC, EXT, FDL, FLU, IB, IE, LI, 
High purity oxides from PIS codes CA, DO, LIBS, SO, STF, VS, XP 
and MA, and from the vault,) t\ 1) R c~ft 

Nitrate operations: ATL, BL, CH, 
jlt~.rt4>lU!.f ((e/f.lt 

? 
, CPOD, DP, ED, FC, LC, MPD, 

00, PT, RB, RBI, SP, SSD, UPS, 
US, US2 

Pyrochemical processes: MP 
(generally high purity), OR 
(variable purity), PTP 

Special processing: DO, PI, PX, 
POSM, RM 

Pu-Be sources High purity constituents, no RCRA- CWoride operations: PB, PUB 
regulated substances 

Pyrochemical salts Typically fairly pure, no RCRA substances Chloride operations: MB, MS, PRR 
other than barium (0005) are present Miscellaneous operations: EXT, IB 

Nitrate operations: COD, COL, MB 
Special processing: DO 

Reactor fuel pellets High purity P\l and U material types, no Metal operation processes: ME 
RCRA-regulated substances 

Stainless steel and/or High purity metals, potential leaching of Chloride operations: PUB 
tantalum residues from chromium (0007) from stainless steel if 
de cladding ofPu-Be sources subjected to strong acid 
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· intermediate Pu products in purification processes, in the form of 
solutions, oxides, hydroxides, salts, anode heels, etc. 

· a wide variety of matrices contaminated with Pu above the DL, such 
as ash, salts, equipment, and solutions 

· experimental R&D feed materials 

3.6.2 Radionuclide Content Identification 

The primary Pu material type inputs for T A-55 processes are listed in 
Table 2. The designation material type (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 2 
indicates the isotopic composition of the material types at the time the 
waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifYing 
significant enrichment or depletion of one radionuc1ide versus another, 
based on radioassays of individual waste containers (see Section 14). 
The resul~ofthese calculations are tabulated in the last three columns 
of Table Ossume that (a) none of these isotopes were initially present 
in the material, (b) the oldest Pu material in inventory dates back to I 

January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time (TWCP-698). 

T A-55 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WODP and DWLS (examples shown 
in Attachment 4). However, other radionuclides will be present in most 
of the process wastes from decay of a Pu precursor or as a contaminant 
in the feed material: 

· Np-237, the decay product of Am.241 (half-life, 458 yr), is expected 
to be present :roostiï in minor amounts in most debris waste from 
processes at TA-55.~ ? 

· In general, uranium and its isotopes are expected to be present only 
at trace levels, if at all, if the feed material did not purposely contain 
uranium. The primary uranium material type inputs for reactor fuel 
development activities and for pit disassembly at T A-55 are listed in 
Table 3. 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 
^ , 

~t ~~ ) Upper Bounds for Dimensionless 
Plutonium bot ope (Wei,"la~) and Half-Life Weight Ratiosll 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-2411 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 101 yr) Total Pu Total Pu Total Pu 

MT 51 0.006 96.77 3.13 0.076 0.018 - 1 x 10-5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x 10-5 0.001 0.002 

Mf53 0.03 91.08 8.45 0.366 0.071 - 7 x lO's 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 
MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 
MT 56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT 57 0.433 74.63 20.7 2.55 1.69 - 0_001 0.0008 0.02 
MT42 

84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x lO's 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 10"5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 10-6 0.008 

Mf 83 

83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a 

These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight % '\ 

'r WT.ø~í 
Material 

Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT 38 1.03 

MT 39 1.32 

Source: TWCP-698 

93.04 

97.52 

0.41 

0.17 

5.53 

0.99 
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. U-235 ingrowth from the decay ofPu~239 (half-life, 24,120 years) 
would be negligible due to the long half-life ofPu-239. 

· U-234 would be present in Mf 83 (and to a lesser extent in other Pu 

material types) as a decay product ofPu-238 (half-life, 87.74 years) 
(Table 2). 

. Protactinium (Pa)-231, the decay-chain daughter ofU-235, is 

expected to be present in trace amOWlts in some TA-55 wastes due to 

its widespread presence as ~ntaminant in TA-55 operations 
(TWCP-5164, TWCP-5165). (' 

· Cs-137 is a product of the spontaneous fission ofPu-238, Pu-239 
and especially Pu-240, as well as a trace contaminant in purified 
plutonium from the production rea~t5?r~~TWCP-5164, TWCP-5165). 
In the latter caspthe remaining Cs mlglit be on the order of 0.5 nglg 

Pu. In the former instance)the formation of Cs-13 7 due to 

spontaneous fission would lead to about 0.4 pg/g Pu in plutonium 
that is t~ years old. Because Cs-137 due to spontaneous fission is 

about a factor of a thousand less than that due to residual 

contamination from the original separation on the production fuel, 
the latter is the dominant source ofCs in TA-55 waste. 

In general no correlation is expected to be seen among the different 

radioelements, Pu, Np, U, Pa or Am. The differences in valence states 

and chemical affinities among these elements is expected to result in 
substantial fractionation during several T A-55 processes, including ion 

exchange, solvent extraction, hydroxide precipitation,(dissolution. 
~ 

~ 

Secondary radionuclides wiH- also Ue...present in the waste due to 
processing of feed materials other than Pu (TWCP-698). Additional 
radionuc1ides expected to be present in each proce~ere reviewed by a 

panel of experts at TA-55 and compiled in a mem~acc~~ng to PIS 

code (TWCP-882, amended by TWCP-5166), as summarized in Table 4. 
This list includes Am-241, Am-243, cerium (Ce)-144, curium (Cm)-244, 
Np-237, Pa-231, Pu-238, Th-230, Th-232, U-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is ofparti~lar interest 

to radioassay operations because it can affect the choice oy-adioassay 

tw."""'~ to use for optimal results. Cm-244 was introduced in TA-55 
operations in PIS code nop, which started in 1988 (TWCP-5165). 
Material outputs from this process sometimes were sent to PIS codes IS 

or WE. Cm-244 could also be part of ebri der PIS code CA 
because both operations took place in ecause only one 

room in this area is available fi gOll, TR waste from PIS codes 

~. . 

"7 
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Table 4. Secondary Radionuclides in TA-55 TRU Waste 

Secondary 
PIS ~de'nerating ~te Radionuclide 

AO, AP, CA, CD, CF, CLX, CXL, DOP, EV, FA, RCD, HD, HP, lA, LR, 

MA, OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts expected 

Americium-241 
in TRU waste generated by nearly all PIS codes, due to ingrowth from Pu- 
241 decay. Waste could be either depleted or enriched in Am depending 
upon whether the source of contamination is the process product or the 
process residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE 

Cerium-144 DOP, WE 
.... 

Cur]<~-244 DOP, IS (Mar-Apr 1987), WE j VI] cA' J"po-c..- 

ATL, BC, CA, CF, DOP, ED, EV, IS, lA, MA, Neptun~:tI, RB, RFX, 
Neptunium-237 WE; plus trace amounts expected in TRU waste generated y nearly all PIS 

codes, due to ingrowth from Am-24 I decay 

Protactinium-231 BC (1989), lA (1989), WE 

Plutonium-238 TDC 

Plutonium-24I EV, IS, TDC 

Thorium-232 CF, DOP, PT, WE 

Thorium-232 
enriched with Be, JA, WE 
Thorium-230 

Uranium-233 DOP, WE 

eN, FF, GI, MW, OB, PD, PI, RS, SRL, UA; and PIS codes in nitrate 

operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, ee, CD, 

Uranium-235 or 
CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, BV, FA, FC, FX, 

enriched uranium 
GMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, LC, LG1, LG2, LR, MAG, 
MAS, MB, MELL, MF, ML, MPD, Ne, NL, NR, OD, OH, OY, PA, PAF, 
PR, PS, PT, PTS, RE, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, 
TDC, UPS, US, US2, VC, VP1, VP2, VP3, VUL, ZD) 

BC, CN, FF, GI, lA, LC, MW, OB, PO, RC, RS, SRL, UA, UPS, US, WE,; 
and PIS codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, 

BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, OF, DP, DS, ED, 
U-238 or depleted ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, 

uraruum LC, LGI, LG2, LR, MAG, MAS, ME, MELL, MF, ML, MPD, NC, NL, 
NR, OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, 
RO, RR, se, SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, 

VUL, ZD) 

Sources: TWCP-882, TWCP-5166, TWCP-AK.-2.1-003, TWCP-AK.-2.1-005 
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DOP and CA was sometimes combined. In addition, because rags from 
DOP were sent to IS, Cm-24 oul be present in the ash produced by 
this operation, which is then p essed through nitrate aqueous recovery 
operations. Some unknown . 

of the Cm-244 could ultimately end 

up in the evaporator bott@~ 
. 

ch are then immobilized in cement in 
PIS code CF. In any casej1:lbwever, Cm-244 is not expected to be present 
in any waste generated before 1988. 

During TWCP characterization, the contents of each waste package 

undergo non-destructive analysis to provide detailed radioisotopic data. 
These data ~sed to evaluate the accuracy of AK. information in 

accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-I.2-064). The rc.~l:lltg ofthefìoC assay 
results are summarized in Section 14.2. 7k 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from subject matter expert (SME) input. Individual process 

AK reports contain detailed assessments of these chemical inputs~ of 
the applicability ofEP A HWNs. In this section, discussion of chemical 
inputs are divided into the following categories: 

~ ~;;fJ Co 

______ 

7 

c~ 
t '. Acids and bases 

.-- . Gases and cryogenic fluids 
· Metals 
. Inorganic chemicals 
· Organic chemicals 

3.6.3.1 Acids and bases. Acids used in the TA-55 processes covered 
in this report are ascorbic acid, formic acid, hydrochloric 

acid, hydrofluoric acid, nitric acid, oxalic acid, perchloric 

. ~tearic acid, sulfuric acid, and superacids (e.g., HS03F). 

(J 1. , < ~ f~ Bas~ used in these processes are calcium hydroxide, 

J 
1" /~ C(" 

magnesium hydroxide, potassium hydroxide, and sodium 
"'- 

<--\fcA. 
Î hydroxide. No EPA HWNs are applicable to the use of these 

chemicals in the TA-55 processes for the following reasons: 

. D002 (cOITosivity) and D003 (reactivity) do not apply to 
the solid debris waste because there are no free liquids in 

this waste. 

. DOOI (ignitabi1ity) and D003 (reactivity) do not apply to 

wastes in waste strearnrTA-55-19 e(TA-55-19~despite 
~ 

. 

,~ 
. 
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the use of spent non-halogenated solvents (HWN F003) 
and the possible production of perchlorate salts in 

perchloric acid solutions for the following reasons: 

r 

~ 
/ þ~> 
~~ p 

;Y" 
~ \f\ 

~ J ' 

1..~ ~ 

Q~ 

- Perchloric acid solutions are sent to cement fixation. 

- Perchlorate salts used in PIS code FF were sent to 

cement fixation (~CP 515~TWCP-5158). 

- Any perchlorate salts that might be present on rags 

are removed when the rags are rinsed before being 

discarded. 

- Solutions containing spent non-halogenated solvents 

are sent to the RL WTF if they are below the DL for 

@S~J 
- Solutions containing spent solvents and above the DL 

for@e further treated by aqueous recovery 
processes as part of routine chloride and nitrate 

operations. Aqueous recovery involves dissolving any 

~Oli@. hydrochloric or ~c acid, followed by 
10n exchange to extract the~he processed 

solutions are below the DL fo~d are either sent 
to the RL WTF or to the evaporator for volume 
reduction. Evaporator bottoms are fixed in cement, a 

waste form for which ignitability is not a concern. 

- Rags, if contaminated with spent solvents and above 
the DL fo@re thermally decomposed, which 

destroys any organic component. 

- ~ough contaminated rags that are below the DL for 

~re discarded as combustible debris, headspace gas 

anal e ex ectation that the solvents are 

~;ent in the r::ll':lc~g Q; 

~ (\lo(. ~=t- ~~~ ~ ,~d 
- In addition, 100 percent of e waste containers are 

subjected to ~ace gas analysis. Any container 
showin~v~r 500 ppm total flammable volatile 

organic compounds (VOCs) is prohibited from being 

shipped to the WIPP. (For comparison, the explosive 
limit for acetone is 25,000 ppm.) 

~ 
(~"). . 1 

WlfP 

IN tic:: 

------- 
-t. L( ó/.A.( c.J) ! 
-.J I fI') .J 

Ðe..lolAJ ~ 

+~t ) i /"I\,tJ 

-e.Jf,,-~ h"r~~ 'of 

+t-L w' pr wA (. 

. Formic acid and hydrofluoric acid are listed in Appendix 

VIII of 40 CFR Part 261, for their corrosive and toxic 
characteristics, with EPA HWNs U123 and U134. 
However, these HWNs are not applicable to the marmer) 
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in wlúch these chemical.s were used ~ lii8ç6:f~~in the \) tY (lj) 

processes covered by t{.jhS re ort. ~ 
fÁ.C,'tJ.J 0.,..10 

/ ~ 
- None Ofth~are F, K r P- 'sted chemicals cl 

Gases and cryogenic fluids. The following gases and 

cryogenic fluids used in the TA~55 processes are not 

identified as having hazardous characteristics in 40 CFR Part 
261, including Appendix VIII in that regulation: 

n~~on 
cathon dioxide 

\ 
. 

. chlònne 

;- dioxfgen difluoride (FOOF) 

. 

· halo ten fluorides 
I I 

I . hexafluoroethane 
! - hydr9gen chloride 
i 

. krypton fluoride 
I . methane 
I . 

i · ni tr,bgen (gas) 

;\ . niJogen (liquid) 

\ 

· ~rf1uoropropane 
vetrafluoromethane 

The following gases used in the TA-5S processes are 
identified in Appendix VIII of 40 CFR Part 261 as having 
hazardous characteristics. The chemical name is followed by 

the listed EPA HWN and the PIS codes in wlúch the gas is 

used: 

7 

CtfS' 

- Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, 
SO 

. Hydrogen fluoride (U134) is used in PIS codes :MP, PI 

. Nitrogen dioxide (P078) is used in PIS code HRS 

. Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use of these gases in the 

TA-55 processes. Compressed gas cylinders are kept outside 

of the gloveboxes; most are even outside the building, and 
the gases are plumbed into the glovebox. Thus, the gas 
cylinders are not discarded with TRU wastes. Additional 
reasons! are as follows: 

tk (-{oj t<J5 ~ v")çt- ~. c.~ 
GJ 
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. D002 (colTosivity) does not apply to the use of hydrogen 
fluoride because there are no free liquids in the solid 
TRU waste. 

. D003 (reactivity) does not apply to phosgene because any 
excess chemical was passed through a solution of sodium 
hydroxide or potassium hydroxide, thereby producing a 

chloride salt solution. 

· P056 (fluorine), P078 (nitrogen dioxide) and P095 
(phosgene) are not applicable to the listed TA-55 
processes because of the manner in which these gases are 
~ <L 

used d elisGar~ in the processes covered by this 

report. 
- 

. Hydrogen fluoride (U134) is listed in Appendix VIII of 
40 CFR Part 261 for its corrosive and toxic 
characteristics. However, this code is not applicable to 
the manner in wÞ:ï':Þ:_ìÈi~s is used ~"Ad dÜ;~Md~in the 
processes covered by this report. 

3.6.3.3 Metals. The following metals used in the TA-55 processes are 

not identified as having hazardous characteristics in 40 CFR 

Part 261, including Appendix vrn of that regulation: 

bismuth, bismuth-tin alloy, calcium, copper wool, gallium 
(metal, oxide or salt), gold, lanthanides, lutetium, niobium + I 

percent zirconium metal, platinum, platinum-rhodium alloy, 

tantalum (metal, alloy, oxide or salt), titanium, uranium 
powder (depleted), vanadium, and zirconium alloy. 

Several metals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII of that regulation as 

having hazardous characteristics. The bullets below list the 

chemical name, its listed EPA HWN, the PIS codes in which 
the metal is used, and the applicability of the EPA HWNs for 
use of these metals in the TA-55 processes: 

. Alkaline earth metals (D003) were used in PIS codes AC, 
AC 1 and AC2; it is possible that one or more of these 

were pyrophoric. However, EP A HWN D003 does not 
apply to PIS codes AC, ACl, or AC2 because the metals 

are consumed or oxidized before discarding. 

. Arsenic (D004) was used in PIS code PE between 1984 

and 1985, and EP A HWN D004 is applicable to PIS code 

PE during this period. 
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perchlorate, molybdenum oxide, phosphates, Portland 

cement, potassium chloride, potassium fluoride, potassium 

permanganate, potassium thiocyanate, silicone lubricant, 
sodium bicarbonate, sodium carbonate, sodium cWoride, 
sodium chlorite, sodium citrate retarder, sodium dithionate, 
sodium nitrate, sodium nitrite, sodium oxalate, sodium 

sulfate, sodium tetraborate, stannous chloride, thorium oxide, 

uranium oxide (depleted), zinc chloride, zinc stearate, and 
zirconium carbide. Some processes indicated the use of 
nitrate, chloride, carbonate, bicarbonate, oxalate, and nitrite 
salts of sodium, potassium, lithium, magnesium, calcium, and 

Iron. 

Several inorganic chemicals used in T A-55 processes are 
identified in 40 CFR Part 261 or in Appendix vm of that 
regulation as having hazardous characteristics. Table 5 lists 
these chemicals, their HWN, PIS codes in which they were 
used, and the applicability of~ HWNs to the use of these 

. 

chemicals in TA-55 proces@Ð 

Organic chemicals. The following organic chemicals used in 

the TA-55 processes are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix VIII 
in that regulation: I-propanol, 3-in-1 household oil, 
alky1ating agents (unspecified), bromobenzene, bromocresol 

purple, carbon tetrafluoride, Citrapeel, DBBP (dibutyl buty1- 
phosphonate), DBBP (dibuty1 buty1-phosphonate )/Isopar 

(isoparaffinic hydrocarbon solvent), diethyl oxalate, dihexyl 

n,n~diethylcarbamoylmethy1 phosphonate (DHDCMP), 
d~sopropYI benzene, Dow Corning 2000 Oil, Dowanol 80 

(long-chain alcohol), ethanol, ethylene glycol, Fantastic, 

forrnarnide, Fomblin brand pump oil, GoJo cleaner (kerosene 

derivative), hexane, hydrazine dihydrochloride, hydrazine 

hydrochloride, ion exchange resin, isopropanol, kerosene, 

Metalprep 79 sphoric acid-based metal cleaner), 

MolyKote,. Çlodec e, Nuetracleaner #1, Nuetracleaner #2, 
octy1phen)f dRsob 1 carbamoylmethyl phosphine oxide 

(CMPO),' ne), organic liquid emulsifier, Organicstrip, 
perch1orocarbo~phenolphtha1ein, phosphate buffer 

lw1ytieB, 13hö~phli11;; u^,i~ phthalate buffer solution, 
polyethylene glycol, polyoxyethylene-20-sorbitan laurate 
(surfactant), SF-21 (as coolant), silicon adhesive, silicon 

defoamer, sugar, surfactants, tetraethylarnine hydrochloride, 

tetraethylarnine hydroxide, tetraethylammonium hydroxide, 
Texaco Regal 32 oil (cutting oil), thionyl chloride, tributyl 
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Table 5. Use of RCRA-Regulated Inorganic Chemicals in T A-55 Processes 

Inorganic chemicals and PIS The fvlluwlog SUWIUArizr.~PÜealJt of ReRA D-&,stings 

codes in which they were used and p-llrtingsDue to~tals (.bed in the rocessest- 

Hydrogen peroxide DOOI (ignitability-oxidizer) and D003 (reactivity) do not apply to 
the use of hydrogen peroxide because there are no free liquids in the 

TRU solid waste 

Lead hydroxide, oxide, or nitrate D008 (lead) applies to PIS code AD. 
(PIS code AD) 

Mercuric nitrate (PIS codes VPl D009 (mercury) applies to PIS codes VPl and VP3. Mercuric nitrate 

and VP3) is used as a catalyst in PIS code VPI; the hydroxide cake produced 
in VP1 is processed in PIS code VP3. 

Potassium dichromate (PIS codes D007 (chromium) applies to PIS codes AD, CS, eSE, DO, and SE 

AD, es, eSE, DO, and SE) because ofthe use of potassium dichromate as a titration endpoint 
indicator tmtil end of 1993. The solution and precipitates were 
processed by hydroxide precipitation under the same codes. The 
chromium was incorporated as a contaminant in the hydroxide cakes. 

Silver nitrate and other silver salts DOll (silver) applies to PIS codes ew and ex due to the use of 
(PIS codes ACI, CPOD, CS, CSE, silver nitrate for chloride titrations under PIS codes CS, CSE and SE 

DO, SE) until 1993. The solution and precipitates were proces~ 
hydroxide precipitation under PIS codes ew and ex. ilver was 

incorporated as a contaminant in the hydroxide cakes. 

0011 (silver) applies to PIS code epOD due to the use of silver 

nitrate as a catalyst from 1990 to 1994.0011 (silver) applies to PIS 

code ACI due to the use of silver salts. 

Sodium chromate (PIS code PT) 0007 (chromium) applies to PIS code PT due to the use of sodium 

chromate in the separation of thorium from plutonium and 

amenClUm. 

Uranium nitride, depleted (PIS 0003 (reactivity) does not apply to the use of uranium nitride in PIS 

code FF) code FF. Although this chemical is pyrophoric, its disposal in an 

oxidizing environment eliminates this characteristic because it is 

converted to uranium oxide. Uranium nitride is oxidized in the 

passivation furnace (PIS code P A) prior to discard. 

Vanadium pentoxide (PIS code P120 (vanadium pentoxide) applies to waste generated under PIS 

SD and SS) code SD from February to March 1998, and under PIS code SS from 

May 27, 1998 to June 10, 1998. 

\ 
(Y)lÂ.j ~e S;Ioln, fer~h'l)""a. 1)00' L 0><14;.....) do'" not "(pi -It> Hu. u"- 0+ 1M 1 Ch4tn1cJ ;.. p/J c~J.t F r b CAuJ,L j-f wlo.S .;AtIc_.-At' 

(PIs e-.,k Ff) 
: ,,"#I 11ft c -e Mt^f '" At-H P-r't'Pr ( TwcP - S 15 'a). ~ .e f\ .,. -to 

{-fix.j,o". 
~ 
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.phosphate (TBP), tributyl phosphate (TBP)/Isopar 
(isoparaffinic hydrocarbon solvent), tributyl phosphate and 
iodine in kerosene, trioctylphosphine oxide (Tapa), urea, 
Vactra oil, vacuum grease, vaclltun pump oil, WD-40, and 
Windex. 

Several organic chemicals used in TA-55 processes are 
identified in 40 CFR Part 261 or in Appendix VIII of that 
regulation as having hazardous characteristics. Table 6 lists 

these chemicals, their HWNs, PIS codes in which they were 
used, and the applicability of the HWNs to the use of these 
chemicals in TA-55 processes. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

~ 

~ ( 
~ 

~~.o 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 

group of waste containers to be characterized are selected based on criteria such as 

availability of the waste containers, waste loading level, availability of waste generator 
records, and hazardous waste numbers. T A-55-19A is one subset (i.~~~~ ~ 83 
stream TA-55-l9. Waste in this lot, which[s expected tillconsisrof 

s, is 

identical to the rest of the waste stream except for the possibility that the drurriS may 
contain vanadium pentoxide (EPA HWN PI20), which was used only between 02/01/98 
and 06110/98 in two specific PIS codes. 

TA -55- 
. ~ in the sense that a list of specific waste containers in thi 

lot has not yet been prepared. T1ìis'Îs"be e P/ ~()lÌes :iln~ flot lllvváYs ~plieitl)' - 

identified for waste ite' waste container. er, the possibility 9..f 

extr 
. 

m ormation from the waste item identifiers is being e If 
successful, this action will permit a listing of waste containers assigned to TA-5 

CORRELATIONS BETWEEN WASTE STREAMS 

Waste Streams TA-55-l9 and TA-55-20 have been discussed together in this AK 
Summary Report. These waste streams are similar in physical form and waste material 
content. They differ only in that T A-55-19 is assigned EP A HWNs based on PIS code 

information, whereas TA-55-20 contains non-mixed waste. 

Other waste s.treams resulting from the same plutonium processing activities at TA-55 but 

differing in physical form and waste matrix code are listed in the Sampling Plan. These 
include waste streams for more specific types of waste such as metal debris, glass, 
graphite, HEP A filters, and cemented waste, as well as less specific waste streams such as 

combustible/noncombustible debris. 

è, ~ 

~e 
Lf 

. 

~~ ;- ~ 

S-4 



TWCP-AK-2.1-008,R.2 (LA-UR~Ol-) 
Effective Date: Page 38 of62 I 

(\. ... 

Table 6. Use of RCRA-Regulated Organic Chemicals in TA-55 Processes 

/; 
Organic Chemical and PIØ 

Comments on Applicability of RCRA coç-~ Codes in Which It Was Used 

Acetone (PIS codes FF, ME, . F003 applies to PIS code ME because it may have been used in the glovebox for 

and MOX) cleaning. 

. F003 does not apply to PIS code FF or MOX because it was only used outside the 

glovebox. 

Acetonitrile (pIS code AC2) . 0.ppendix VIII ChemiCal~not apply due to the manner in which this 

chemical is used in PIS code ACZ. 

Benzene (PiS codes AC, AC 1, . D018 (benzene) applies to PIS codes AC, AC1, AC2, and SA 
AC2, and SA) 

. FOOS applies to PIS codes AC, AC1, AC2, and SA, in which benzene was used as 

a solvent 

Carbon tetrachloride (PIS codes . D019 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and PX. This 

AD, CV, PTP, and PX) chemical was used in PTP between 1/87 and 6189. 

. FOOZ does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 

a solvent or for degreasing. 

Chloroform (PIS codes AC, . D022 (chloroform) applies to PIS codes AC, AC1, AC2, APD, FF and XO. 
ACI, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, if not all, ofthe residual chloroform 

before the microspheres were taken into the glovebox for sintering. 

Diethyl ether (PIS code SA) . F003 applies to PIS code SA because of solvent use. 

Freon and Freon TF (PIS codes . FOOZ applies to PIS codes DA, MA and XO. 

CA, DA, MA, MW, PD, PF, 
. FOOZ does not apply to PIS codes CA, MW, PD, seB, SRL, VA, VD and WE. 

SCB, SRI.., VA, VD, WE and 

XO) Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 

air-dried to avoid the need for cellulosic wipes. 

. F002 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw, Â-l"r .....0 0..... Sôl~. 
Methanol (pIS codes AD and . F003 applies to PIS code AD because it may have been used for cleaning inside 

SO) the glovebox. 

. F003 does not apply to PIS code SO because it was used in a cold trap outside the 

glovebox. 

Methylene chloride (PIS code . F002 applies to PIS code ACI because this chemical was used as a solvent (MA) 
AC1) and a paint stripper (XO). 

Methyl ethyl ketone (PIS codes . D035 (methyl ethyl ketone) applies to PIS codes MA and XO. 
MA and XO) 

. FOOS applies to PIS codes MA and XO. in which methyl ethyl ketone was used as a 

solvent (MA and XO). 

Pyridine (PIS codes AC and . D038 (pyridine) applies to PIS codes AC, AC2 and SA@ 

SA) 
. FOOS applies to PIS codes AC, AC2 and SA, in which pyridine was used as 

solvent. 

Tap Magic (contains 1,1,1 . F002 does not apply to PIS code MA because Tap Magic is used as a metal cutting 

trichloroethane) (pIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

~ 
"1: 

\ 

~ 
~ 

\ 
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Tetrachloroethane (not used) 

\~ 
eo. 
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Comments on Applicability of RCRA Codes 

· No RCRA codes apply to tetracWoroethane, an Appendix VIII chemical. Although 
it is listed on the chemical inventory for metal operations, it was never used in 
glovebox operations. 

TetracWoroethylene (PIS codes . D039 (tetrachloroethylene) applies to PIS codes AD, APD, CSE and SE in which it 

AD, APD, CSE, CV and SE) was used untill992. 

Tetrahydrofuran (PIS codes 

AC, AC2, and SA) 

Toluene (PIS codes AC, AC2 
and SA) 

Trichloroethylene (PIS codes 

CK, EL, FF, MA, ME, and 
XO) 

· D039 does not apply to PIS code CV because it was used as a coolant outside the 
glove box. 

· F002 applies to PIS codes AD, APD, CSE and SE. Its use as a solvent in PIS code 
CSE and SE ended in 1992Q 

· F002 does not apply to PIS code CV because it was only used as a coolant outside 
the glovebox. 

· U213 may possibly apply to PIS codes AC, AC2, and SA. Its applicability is 
currently under investigation. 

· FOOS applies to PIS codes AC, AC2 and SA because toluene was used as a solvent. 

· D040 (triclùoroethylene) applies to PIS codes EL, FF, MA, ME, and XOG/ 

· D040 does not apply to PIS code CK because this chemical was used as a coolant 
outside the glovebox. 

· FOOl applies to PIS code MA, in which trichloroethylene was used as a de greaser 
during final cleaning of metal parts from 1979 to 1992, resuming again in February 
2000. 

· F002 does not apply to PIS codes EL or FF, in which it was used as a lubricant for 
a cutting saw, not as a solvent. 
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6.0 ASSIGNMENT OF WASTE MATRIX CODES 

The waste matrix code S5300 is assigned to the waste streams TA-55-19 and TA-55-20 
based on waste generation practices described in the TA~55 Waste Management 

Procedure, 1996 (TWCP-35I ), description of past segregation practices (TWCP-70 1, 
Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002; TWCP~ 
.AK-2.1-003; TWCP-AK-2.1-004; TWCP-AK-2.l-005; TWCP-AK-2.1-006; and TWCP- 
AK-2.1-007). A more detailed waste matrix code canhotbe assigned to the TA-55-19 

v 

and T A-55-20 waste streams because TA-55 waste management personnel did not 

segregate plastic waste from cellulosic waste. 
ití.1' d ~f..íl ~ ~.,.. C/...::J!::P r'Zù (9 

lbe following codes also apply to waste S ams TA-55-l9 and TA-55-20 from the c..t SIJR(J 

Transuranic Waste Baseline Invento ,R ort (TWBIR), the TRUPACT IT Content Code 15 
(TRUCON) (DOEIWIPP-89-004 eý.l the Radioactive Solid Waste Disposal 

(RSWD), and the Item Description Co (IDC) (Sampling Plan). 

. TWBIR LA-M16 (TA-55-l9) an A-T16 (TA-55-20) 
~~- v1/L;tt- ~ 

f-z, 
~ 

~'" 12.. 

. RSWD 

LA l16A, LA l16B, LA 11 C, LA 116D, LA 116E, LA 116F, 

LA ll6H, LA 1161 
Rf..v. I 'J. 

A14, A15, A16, AI7, A18, A60 
-c 

. TRUCON 

. IDC 004 (combustible waste) 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

The T A-55 Plutonium Facility generates contaminated combustible debris waste 

primarily from: 

. Plastic materials that result in combustible waste such as Tygon tubing, polyvinyl 
chloride vials, plastic bags, old bag-out stubs, etc. 

. Cellulose-based cleaning aids and personal protective equipment such as rags, paper 
wipes, laboratory coats, coveralls, booties, etc. ~ 

. Rubber and Teflon-based products used in the operations/such as rubber gloves, 

Teflon tape, gaskets, stoppers, etc. 

The following waste material parameter codes (WMP) are assigned to waste streams TA- 
55-19 and TA-55-20 based on this information and knowledge of waste generation 
practices described in the TA-55 Waste Management Procedures (see Section 3.2): 

. Cellulosics 

. Plastics (waste materials) 
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. Rubber 

. Steel (packaging materials) 

. Plastics (packaging materials) 

. Iron-based metals/alloys (less than 5 percent by volume) 

These WMP codes have been verified with WIPP-compliant waste characterization data 
from real-time radiography and visual examination (Section 14). 

J 
A /1. íJo. 1- 

ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS U VI 
It> V( 

ej~ 
} ~ C ".t01 w?)'20 

NOTE: Although the applicability of several of the EP A HWNs discussed below are 
IL T 

time-depende t e eriod ofHWN applicability should generally be t" 
extended two years lowing cessation of the use of a given listed chemical~ . 

commendation is based on the observation that a single waste 
container may stay open for several months, and contain waste items 

generate over a span of time constituting a year or more (TWCP-5086). 
.l.A:nll'~s /j}< jlìh."''''.Jí~ ,'.1 ~v"iJ~bJk -fW +0 res1rfd ML 

F, K, P, and U LIstmgs 'fP /, '4..),; ),,~ 10 Cl. shùr1 l -j,'r>.,L~' bd.. 

No K-listings apply to any of the debris waste generated by the PIS codes covered 
by this report. 

8.0 

h~~ 50; cfV(~ 

~~~ '1þ 
. Il- 

~ (/' 
'2. "tr> 8.1 

S-~ 
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ì ò 

The following PIS codes require HWN assignments due to the presence or Use of 
F-listed chemicals. In many cases, the applicability of the HWN is limited to 

waste generated during a specific period, as discussed in the appropriate process 

AK report. 

· AC, ACI, AC2, AC3 
· AD 
. APD 
· CF 
· CLS 
. CSE 
. CW 
· DA 
. HP 
. MA 
. SA 
. SE 
· WM 
· XO, XO 

F002, FOOS 

F002, F003 

F002, F003 

F002, F003 

F002, F003 
F002 

F002, F003 

F002 

F002, F003 
FOO I, FOOS 

F002, F003, F005 

F002 

FOOl, F002, F005 (No F-listings apply after 1993) 

FOOl, F002, F005 

In addition, debris waste generated under PIS codes SD and SS between 02/01/98 
and 06/10/98 is assigned EPA HWN PI20 (vanadium p~ntoxide). .nt.J.. ~ ~j c ~J?J#"'~It-h 

6Þ li wN í.fv;vs,r,,,t~ to w,,-,(te. Co".7Pt#Il.t;-J ~ w,.H ftJ.c){-..", J4ks e)ttl?'ld,-? ib '-43 

mb-t; 
~ 

'trs ~, -c~ 'Iv iC))J rf lJ. -e,,4. òr 
If 

- 

1) 9 ~ ~r~"" A...- 
~c 17~ 

thiS 
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(t. 0t is possible that waste generated under PIS codes AC, AC2, and SA may require 

sM- Q,.,r.. the assignment ofEPA HWN U213 (tetrahydrofuran). This possibility is being 
v'~ investigated. 

Because waste items from any ofthese PIS codes may be present in any given 
container of combustible debris waste, waste stream T A-55-l9 (including lot T A- 
55-19A) is conservatively assigned the F-listings of FOOl 

, F002, F003, and F005. 
TA-55-l9A is segregated for waste with the P-listing ofP120. Waste containers 
assigned to waste stream TA-55-20 only contain items with known PIS codes that 
do not carry any EP A HWNs., 

The reliability of this AK information can be assessed in part based on a review of 
headspace gas analyses for containers assigned to waste stream TA-55-l9 (Section 
14.4). 

8.2 Toxicity Listings 
lit\(,lv~."" 

\~ 
Bo1h TA-55-19 mtdtrA~55-19A)~ conservatively assigned the D-listings of 
D004, D005, D006, D007, D008, D009, DOlO, DOll, D018, DOI9, D021, D022, 
D035, D038, D039, and D040. 

TA-55-20 has no@ngs. 

No D-listings are applicable to combustible debris waste generated by the 

following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARI, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR, CRD, CT, DF, DP, DT, ELW, EM, EVAC, FA, Fe, 
FSPF, GI, GMS, HC, HG, HRS, In, IN, ITF, ITF4, JA, LC, LlliS, MAG, MAS, 
MBC, MF, MO, MaX, MP, MW, NCD, NEPTITNIUM, NR, OB, OM, OR, OY, 
PA, PAP, PD, PF, PH, PI, PIG, PPD, PR, PS, RA, RAP, RAP2, RB, RBJ, RCM, 
RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, VA, UPS, US, US2, 

YD, VP2, VS, WE,WLT, and ZD. 

Based on information in the TA-55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EPA HWNs due 

to the potential presence ofD-listed constituents. In many cases, the !iPplicability 

of the HWN is limited to waste generated during a specific period oftime, as 
discussed in the appropriate process AK report. If a D-listed constituent is known 

~~to be present in the waste at some level, the D-code is conservatively assigned 

~ 
.u.Y'" 

unless analytical data confirm that its concentration is below the regulatory level. 

~ 
~ '(Ii \\C DOO?, D009, DOll, DOI8, D022, D038 

. 

1\' /... Ý ACI DOO?, D009, DOll, DOI8, D022 

7~ /' I'tl AC2 DÇ9Z~p009, DOll, DOI8, D022, D038 

~ 
(, 

\. --- ACD ,:>005, D006, DOO?, D008, DOll 

J.. ~D) <;td; 
~ ( k..o h', OòS 6,,:r &.-.. 

~ CO '1 
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/" ACL 

AD 

.",AL 
AP 
APD 

-' 
AS 

-'- AT 
~ ATL 

AX 
___BF 

/BU 
...----CD 

----CF 

. 
CK 

<;:- Te&.- 
{ ,- /CL) 

'--cíRD 

So-,/! 
fflO -' CLS 

f-.c(l..,A COL 

___ CPOD 

(l 
'7 CS 

C 
'" CSE 

. 
CV 

..;CW 
CX 

oj CXL 

_DO 
DOP 
OS 

...-ED 

EDC - 

EL 

EOC 

ER 

ETD- 
EV 
EXT 

~. FDL 
FF 

/)ø- 
A cS) 

\ 
~ 

'7 gAC. ' 

D007, D009 

D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI9, 

D039"-- 
~ 

DOOS, D006, D007, D008, DO 11 1\.\ ~ ~ -.l 
~ 

D007, D009 ........ '\ 
D007, D008, D009, DOI9, D021, D022, D039 -k Ì'4.2Q ( 7~c. _~ 011 :> 

D006, D007, D008, DOll 
I tf ( 

DOOS, 0006, D007, D008, 0011 

0005, D006, D007, D008, DOll - ~ 'Ie-..0&. I 

0007, D009 

D006, DOO?, D008, 0011 

D006, 0007, D008, DO 11 

0006, D007, D008, D009, DOll 

D007, D008, D009, DOll, D019, D021, 0022, D039 
DOOS, D006, D007, D008, D009, DOll 
0007, D008, D009 

0007, D008, D009 

D007, D008, D009, DOI9, D021, D022, D039 
DOOS 

DOll-~ ~I D007, D008, D009 

D007, D008, D009, D039 

DOOS, D006, 0007, D008, D009, DOll, DOl9 

D007, D008, D009, DOll, 0019, D021, 0022, D039 

D007, 0008, D009, 0011 

0007, D008, D009 

0007, DO 11 (no D4listed cheIIÙcals used after 1993) 

0008 

0006, D007, D008, D009, DOll 
0005, D006, D007, D008, DOll 

...... 

D007- ~ø" L~T~ \ 
D040 

0007, D009 

D006, D008 

D005, D006, D007, D008, DOll 
D006, D007, D008, D009, 0011 

0005, D006, D007, D008, 0009, DOll 
D004, D005, D006, D007, D008, 0009, DOlO, 0011 

D022, D040 

, 

DO 5" ' 

'7 
oc..>S - 
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/' FLU 

'7 
FX 

Ç,/^ s . 

/' HCD 

./ HD 
,,' HGMS 

.. HP 

HRA 
IA 

,>/ lAM 
ill 

~ ICP 

IE 

,/ IS 

IX 
KBTF 
LD 
LOI 

_ 
LG2 

LI 
LR 

MA 
f/~"" MB 

rf. 
'7 ME 

(j\A s 
'... MELL 
~ ML 
..--MPD 

MS 

NC 

". NL 
OD 

'7 OH 
~A . 

PB 
..., 

o h ç , PCR 
\ PE 

PK 

POSM 

PRR 
PT 
PTP 
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D004, D005, D006, DOa, 08, D009, DOlO, DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
DOO?, D008, D009, DOll, DOI9, D021, D022, D039 

D005, D006, D007, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
DOOS, D006, DOO?, D008, DOll 
DOOS, D006, DOO?, D008, D009, DOll 
DOO?, D009 

D005, D006, D007, D008, D009, DOll 
DOOS, D006, DOO?, D008, DOll ---00> ~ 
D006, D007, D008, D009, DOll 
D008 

D007, D008, D009 

D006 D008 ... s--'r ~ ) 
, 

D006, D007, D008, D009, DOll 
DOOS, D006, D007, D008, D009, DOll 
D006, DOO?, D008, D009, DOll 
D03S, D040 

DOO?, D008, D009 ~~ Ì"~ I 

D007, D040 

D006, D007, D008, D009, DOll 
D006, D008 ~ S-- 'r~ J 

DOOS, D006, D007, D008, DOll 
D007, D008, D009 -~ 't~ I 

D006, D008 
'-- D006, D008 ~ ~ {~ ( 

D006, D007, D008 

D006, D007, D008, D009, DOll 
D007, D008, D009 
DOO? 

D004 (1984-1985) 

D006, DOO?, D008, DOll - 

s........ 'T~ ( 

DOO?, DO 11 - $.c..... ~ ~ \ 
P<. -z 

/H 
D007, D009 
DOO? 

D019 
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PTS 

PUB 

PX 
RASS/RSS 

RC 

RO 

RR 
SA 

SB 

SC 

SE 

SL 

SO 

SP 

SS 

SSD 

SSMD 
STF 

TDC 

VC 

VPl, VP3 

VU, VUL 
WM 

XO,XO 

XES 

XP 

Page 45 of 62 I 

D005, D006, DOO?, D008, DOll 
DOO?, D008, D009 

D006, D008, DOl9 

D004, D005, D006, D007, D008, D009, DOlO, DOll, DOl9 

D005, D006, D007, D008, DOll 

D006, D008, D040 

D006, D007, D008, D009, DOll 

D007, D009, DOI8, D038 

D005, D006, D007, D008, DOll 
D005, D006, D007, D008, DOll 

D007, D008, D009, D039 

D005, D006, D007, D008, DOll 

D004, D005, D006, D007, D008, D009, DOlO, DOll 
D007 

D006, D008 

D006, D007, D008 

D009 (D-listed chemicals only used from 06/94 to 08/94) 

D007 

DOOS, D006, D007, D008, DOll 

D006, D008 

D009 CD-listed chemicafonlY used from 09/85 to 10/85) 

D005, D008 

D007, D008, D009, D022, D035, D040 CD-listings are not 
applicable after 1993) 

DOO?, D008, D009, D022, D035, D040 

NOTE: The same set ofHWNs have been assigned to PIS codes 

WM, XO, and XO in order to be conservative, as 

discussed in Acceptable Knowledge Summary Report 

for Miscellaneous Operations at TA-55 (TWCP-AK- 
2.l-004,R.2, Section ~1.~-3,5# )q). 

D004, D005, DOO6, D007, D008, D009, DOlO, DOll 
D004, D005, DOO6, D007, D008, D009, DOlO, DOll 

9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 

prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 

covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 

Administrative controls on waste packaging were in place at various times to ensure the 

absence of such items from the waste stream. 
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.. PTS 

PUB 

~~ PX 

~ o-V 11~9' 
\ RASS/RSS 

I\ì\v\ 
('& \"F 

or' 
RC 

\r(l~ ,<7" : 
SA 

\~l~ OJ'- 6. ,- ~.,....,} t J "SE 

~ ~ ~fSD l 
Cl..9R ,~ ,,~r7, SP 

C"\OO 
v SS 

SSD 

SSMD 
STF 

TDC 
VC 

VPI, VP3 

VU, VUL 
WM 

XO,XO 
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DOOS, D006, 0007, D008, DOll 
D007, D008, D009 

D006, D008, DO 19 

D004, D005, D006, D007, D008, D009, DOlO, DOll, DOI9 
DOOS, D006, 0007, D008, DOll 

D006, D008, D040 - k..... ~ I 

D006, D007, D008, D009, DOll 
DOO?, D009, DOI8, D038 

~006,DOO?,D008,DOll -~ ~u006, 0007, D008, DOll 
D007, D008, D009, D039 
DOOS, D006, DOO?, D008, DOll 
D004, DOOS, D006, D007, D008, D009, DOlO, DOll 
D007 -k T~ I 

D006, D008 

D006, DOO?, D008 
D009 (D-listed chemicals OIÙy used from 06/94 to 08/94) 
DOO? 

D005, D006, DOO?, D008, DO 11 - ~ I ~ [ 

D006, D008 -S-c..e T~ ( 

D009 (D-listed chemicals only used from 09/85 to 10185) 

DOOS, D008 

DOO?, D008, D009, D022, D035, D040 (D-listings are not 
applicable after 1993) 

DOO?, D008, D009, D022, D035, D040 

NOTE: The same set ofHWNs have been assigned to PIS codes 

WM, XO, and XO in order to be conservative, as 
discussed in Acceptable Knowledge Summary Report 
for Miscellaneous Operations at TA-55 (TWCP-AK- 
2.1-004,R.2, Section 3.4.9). 

D004, DOOS, D006, DOO?, DOOS, D009, DOlO, DOll 
D004, DOOS, D006, D007, D008, D009, DOlO, DOll 

XES 
,., 

'" XP 
'1;;. 

Q 

9.0 VERIFICA TION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 

absence of such items from the waste stream. 
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· Liquids were prohibited from solid waste streams' at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

. Chemical Waste Dispos~R~uests (see Attachment 5), introduced in June 1980, 
included check boxes ~he waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 
toxic, carcinogenic or highly reactive materials. 

/' 

· The Certification Plan (TWCP-697) and related Generator Attacmnents for TA-55 
(TWCP-70l) were implemented in 1987. Waste generators were required to sign a 

statement on the WODF (see Attachment 4, pp. 4 and 5) documenting that the waste 
contained "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." Checkboxes were also present for 
indicating the presence or absence of corrosive chemicals. Full implementation of this 
generator statement occurred in May 1987. 

'I(~I.~ .~.:h~ · Waste management inspectors perform visual ~am1fietion of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-70l, Sections 3.8.5 to 3.8.6). 

· In addition to the above-mentioned prohibitions on explosives in waste, explosives 
were altogether prohibited from TA-55 until installation of the Impact Test Facility in 
the early 1990s. In case of a misfire or unconsumed explosives, a procedure is in 
place at TA-55 to ensure that explosives do not enter the waste stream (TWCP-4720). 

· The Waste Profile Request Form (wpRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

· The TA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at T A-55, corrosive wastes have been excluded 
from TA-55 solid wastes through the prohibition ofliquids. Controls on reactive wastes 
are discussed in Section 3.6.3. 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOa 1 
does not apply to wast~n these waste streams despite the use of spent non~halogenated 
solvents (HWN FOa3 )/for the following reasons: 

· Solutions containing spent non-halogenated solvents are sent to the RLWTF ifthey 
are below the DL for Pu. 
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. If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery st~c1ude dissolution of any soli~ 
hydrochloric or nitric acid, followed b~covery by ion exchange. The solutions 
are then below the DL and are either sent to the RL WTF or to the evaporator. 

Rags that are above the DL fo~re thermally decomposed, which destroys any 
organic component. 

Rags that are below the DL fo;Gare discarded as combustible debris, but headspace 
gas an~~~ th~ contention th 

_ 

s areÉot present in the Y/asto at Þ~J 
\IV 

le~reJ~ect1on 14.4. ~. wc..... reiv..I~"11./ ds' 

Finally, 100 percent of the drums are subjected to headspace gas analysis, and drums 
showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
WIPP. (This limit is quite conservative. For comparison, the explosive limit for 
acetone by itself is 25,000 ppm.) 

. 

. 

. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto vermiculite and discarded in an appropriate 
waste streaIlJand containerized gases that are found to be present are removed, or the 
container is tagged as nC?n-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-l.1-007). 

10.0 VERIFICATION THAT INCOMPA..TIBLE CHEMICALS WERE PROHIBITED 
sh.-;' ~ 

Controls are in,.6(ace tt~e chemical compatibility for the waste contents and the 
TRUPACT-rVS~~tion 9.0 summarizes admi~ative controls in place at TA-55 that 
prohibit incompatible chemicals in the wasteland measures taken to verify their absence. 

t hl addition, all waste containers shipped from TA-55 to TA-5.4 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C- 
Segregation and separation chart of hazardous materials; Section 177 .848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 

Gene~r Attachments, waste generators signed a statement on the WODF for each waste 
item(specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the hnpact Test Facility in the early 1990s, explosives were prohibited 
from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verify the 
generator's WODF statement. 

A chemical compatibility analysis was performed for TRUCON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
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compatible at levels greater than trace amounts (Content Code Assessments for LANL 
TRUCON Codes [DOEIWIPP-89-004]). During the process AK search, additional 
chemicals were identified that necessitated a new compatibility analysis, which is 

underway at the present time. 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed.%íid any sealed containers greater than 4 L in I 
volume, or unpunctured or unvented gas containers, are removeó(Ór ~e container isrc~ tagged as non-compliant by filing a Prohibited Waste Report in accordance with ~ 
Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). 

.--------~, Administrative and procedural controls on the prohibited pyrophorics in TRU waste and 

$}.o'-tl""": 
the absence ofpyrophorics has been verifie~\UÙUe'Stin.g'. For items ofpyrochemical ~ 

~ salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 
-f-e..bT 

F^c:w:.. /since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
-----. similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 

the RFETS (TWCP-2501) have shown (1) no auto ignition, (2) no spontaneous 
combustion, and (3) no sparking. Experimental results on the reactivity of~ect oxide reduction (DOR) salt with water and the~activity in air of heated calcium metal 
nodules from DOR salts indicate the absence off'dangerous when wet materials" and 
pyrophoricity in these salts (TWCP-3730, TWCP~3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Attachment 5, Chemical Waste Disposal Request). 



TWCP-AK.-2.1-008,R.Z (LA-UR-Ol-) 
Effective Date: 

u.)~ VlX 

~V'- ~? 
If 

(l.- 
" ,.-- 

t<; òJt 

ft> ~ 
'7 

oO~ 
. 

Page 49 of 6Z 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 

systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pJTophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." The T A - 55 Attachment to the 
Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-701, Sections 3.8.5 through 3.8.7). 

12.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into TA-55 processes as documented in the TA-55 procedures 
reviewed during this AK. search (TWCP-AK.-Z.I-00Z; TWCP-AK-Z.l-003; TWCP-AK- 
2.1-004; TWCP-AK-2.1-005; TWCP-AK.-Z.I-006; and TWCP-AK.-Z.l-007) and 
summarized in the process inputs liste~ Tables 1 and 6. Oils used in the reviewed 
processes include vacuum pump oils(fu1d cutting fluids used for cooling purposes; none 
of these oils are known to contain PCBs. All transformers known to contain PCBs have 
been tracked from the time of startup ofTA-55 in 1978. Whenever any transformer oil is 

drained, it is handled by a subcontractor who is wholly responsible for its disposal 

(TWCP-AK-Z.l-005, R.2, SectionfO). This oil does not enter the LANL disposal 

operations. ~ 

13.0 DETERMINA TION OF THE MAXIMUM NUMBER OF CONFINEMENT 
I.-A YERS PERMITTED FOR WASTE PACKAGING 

'ìVaste streams TA-55-19 and TA-55-20 are primarily generated from operations 

performed in gloveboxes. The waste material is placed directly into bag-out bags (also 

called inner bags}through an opening in the glovebox where the bag is attached, and the 

bag is then closed and detached from the glovebox. Waste streams TA-55-19 and 
TA-55-Z0 may also be generated from "hot jobs" outside of the glovebox, such as valve 
changes, or from decontamination of spills or other re~es. In these cases, the waste is 

placed directly into one (or possibly more) inner bag(ãt the work area. The måximum 
number of confinement layers in any case is six (TWCP-816). This upper limit has been 
<:onfirmed by RTRand VB data (Section 14). 

A minor source of waste streams TA-55-19 and TA-55-Z0 is room trash that was 
originally considered low-level waste, which is collected in plastic bags inside cardboard 
boxes. Occasionally~hen assayed, these boxes are determined to be TRU waste. These 
boxes may be sorted to remove the "hot" item, or the whole box may be bagged and sent 

to the TRU packaging area for placement in drums containing waste streams TA-55-19 or 
TA-55-20, as appropriate. When this occurs, the PIS code WM is assigned to the waste. 
Due to the additional layers of plastic that are present when this operation occurs, drums 
with the PIS code WM are assumed to contain up to two more layers of internal 
packaging than other drums. 
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~~rum pac~#:rOCedures for waste streams TA-55-19 and TA-55-20 have ~ 
wc.",Q! rc several 

· 

since the beginning of operations at T A-55. TRUCON Code 
assIgnments mad.e ~y the w~ste generator a~mp~led in th~ Sampling Plan;,HOwever,.ffi ~ 

nVJCo..v ccl~-thêãbsent: of-tlu8 mføffliatlOl\, l'RUCON WIll be assIgned to the waste container I 
in accordadce with the default packaging configurations and associated TRUCON codes 
shown in Table 7nhat reflect the packaging protocols in effect during different periods of I 
time at TA-55 (TWCP-816). 

AK information has been compared with visual examination data for about 22 containers 

~ in waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-1.1-028). hI two cases, 
the number of layers of packaging observed during visual examination was greater than 
the number oflayers reported by the waste generator, and an incorrect TRUCON code 
was assigned by the waste generator (Section 14.2). It is possible that the extra plastic I 
layers were breached (i.e., these were confining layers) but that the VB inspection did not JL<;;;l~ 

.4::atcH thÜ: detail. However, the conservative conclusion is that these discrepancies ~ ~ 

indicate that TRUCON code assignments by the waste generator mlJst be viewed with ~ 
. 

caution. Consequently, the most conservative TRUCON code will ~ assigned to each 
waste container in waste streams TA.55-19 and TA-55-20, in accordance with the 

following guidance: 
~ 

a) The default TRUCON codes from Table 7 wilþbe assigned if the waste generator 
has not assigned a TRUCON code. 

1$ 
b) The TRUCON code assigned by the waste generator-will-6e used only ifit has been 

'positively confirmed by RTR or VE data. 

I 

c) lfno VE data are available, and if the RTR data are indeterminate, then the default 
TRUCON code will be assigned to the container. 

~s 

This guidance only applies to retrievably stored waste. It is assumed that newly generated 
waste packaged under procedures approved by TWCP and CBFO will b<e assigned correct 
TRUCON codes. ~ 

14.0 CONFIRMATION OF AI( INFORMATION FOR THE WASTE STREAM 

C'~,y- 
Characterization data acquired by W AP-compliant activities provide a means lo;rudge the 

reliability 0' AK information. Radiography, radioassay, and headspace gas analysis are 
conducted on all retrlevably stored containers of debris waste, and VB is being conducted 

on at least 50 containers from waste streams TA-55-19 and TA-55-20. Relevant aspects 

of the data produced by these activities are summarized in the sections below, focusing on 
the extent to which the data confirm AK informatío~à idefttiÍì'iH~ i1:)pCGts for whi"h 
aåditloß!ll AI( Juvumcnlation or researCH may b!. wammteB 

. 

) 
"? 
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Table 7. Maximum Layers of Confinement to ~ Used for TA-55-19 and TA-55-20 Waste 
Containers in the Absence of More Specific Waste Characterization Data 

Time 
c..:r' PIS L~ 

~ c+f'" ,;,<for' 

Frame Code Layers of Confinement 1;; Nut.. 1)- TRUCON Code 

01/78- All Maximum of 6 layers: LA 116 I 

05/87 
. up to 4 inner bags 

. up to 2 liner bags 

. all bag closures by either twist & tie; or twist, tie & 

tape 

05/8~ All Maximum of 4 layers: LA 116 A 
12/9 except 

. up to 2 inner bags 

~ WM, 
XO,XO . 2 liner bags 

~) . bag closures by either twist & tie; twist, tie & tape, 
folded and taped, or folded 

NOTE: Folded and taped bags and folded bags do not 
constitute layers of confmement 

05/87- WM, Maximum of6layers: LA 116 I 

present XO,XO 
. up to 4 inner bags 

. 2,liner bags 

. bag closures by either twist & tie; twist, tie & tape, 
folded and taped, or folded 

NOTE: F aIded and taped bags and folded bags do not 
constitute layers of confinement 

01/98- All Maximum of 1 layer: LA 116 E 

present except 
. 1. carbon-filter vented inner bag (if initial bag is 

WM, breached, bag is placed in second bag and fIrst bag is 
XO,XO 

slit open), closed by either twist & tie; or twist, tie & 

tape 

. 2 liner bags, folded, no closure 

~: 
0-gr~ 

:~ayers of confinement for these TRUCON Codes are defmed in DOEIWIPP-89-004 Ð 

:~ Rev 1 of this AK report, LAl16A was applicable from 5/87 until 1/97. Its 
applicability was extended to the end of 1997 in Rev 2 (the current revision) because of 
inconsistencies found during reconciliation ofVE data &ction 14.2). 
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14.1 Radiography Data 

Radiography data are examined to confirm AK information about W11,C/ 
assignments, layers of packaging, absence of prohibited items, and tM'felative 
volumes or weights of waste matrix parameters for a waste stream. The WMC for 
waste streams TA-55-19 and TA-55-20 is S5300 (combustible debris). Thus far, 
265 containers, or about 6 percent of the 4454 containers in these two waste 

streams (Sampling Plan, Revision 3), have undergone RTR, with the data 
contained in WIPP-compliant batch data reports. The following observations are 
made from an examination of these data, as summarized in Table 8 and 9: 

· confirmation ofWMC S5300 for 98.9 percent of the drums examined 

· identification ofWMC discrepancies for 3 containers (1.1 percent of the 

drums examined), which must be reassigned to other waste streams 

· identification of potentially sealed containers> 4 liters in 13 percent of the 
drums, for which PWRs were submitted 

· confirmation of the absence of any other prohibited item or condition 
requiring a PWR 

· confirmation of 4 or fewer packaging layers for 52 percent of the drum~ 
~astic packaging layers for the remaining 48 percent were indeterminate due 

to the large number of horsetails present in the ~s . 

· confirmation of the waste stream description 

. 

wt~ 
, 

97 percent of the drums contain more than 75 wt p8rG~nt-combustible waste 

wT. 
d{, 

86 percent of the drums contain less than 5 wt p8+Gent metal waste, and 94 
percent contain less than 10 wt p'gr-c8Bt metal waste. 

IAt.-{o 

Note: TA-55 waste generators followed guidance that metal cans used to 

contain debris were to be considered as packaging, and not as 

waste. This may account for the drums of combustible debris that 

were estimated by RTR to contain more than the expected 5 wt.% 
pPT(' PM metal waste. 

. 

Changes in waste stream assignment because of characterization data are 
documented in accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-N-064). .....-/ 

L'l. 

AK information resolved an apparent WMC discrepancy for several drums in 
waste stream TA-55-19 which contained material identified as metal by the RTR 
operator, thereby leading to an apparent WMC ofS5110 (for metal debris) 
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Table 8. Rffi ~a for Waste Streams TA-SS-19 and TA-SS-20 
r ~ 

Evaluated Mste ~aracteristic Number où*ums 

WIPP-compliant RTR data 

. TA-55-19 245 out of 4173 6% of waste stream 

. T A-55-20 20 out of 281 7% of waste stream 

WMC discrepancies 

. TA-55-19 3 out of 245 1 % of drums examined 
. T A-55-20 0 out of 20 0% of drums examined 

Excluding drums with confirmed WMC discrepancy 

Free liquids 

(no PWR required; all <I" of 34 out of 262 13 % of drums examined 
container or < 1 % of drum) 

Sealed containers> 4L 31 out of 262 13 % of drums examined 

(pWR required) 

Pressurized containers 0 out of 262 o % of drums examined 

Unpunctured liner 0 out of 262 o % of dnuns examined 

Other prohibited items 0 out of 262 o % of drums examined 

Excluding drums with PWRs 

Proportion of combustible waste in 

drum (weight ~~) 
~. . Less thaö.15~ 0 out of 231 o % of drums examined 

. 25 to 500J\ 1 out of 231 < 1 % of drums examined 

. 50 to 75~ 7 out of 231 3 % of drums examined 

. More than 75~ 223 out of 231 97 % of drums examined 

Data sources: RTR batch data reports TWCP-4019, 4020, 4021,4080,4219,4399,4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545,4566,4570,4572,4573, 4574,4577,4721,4797,4835,5110,5121,5147; RTR) 
batch data report r in Project-levelrevíew: LAOI-RTR-006. / 

we., 

~ v.c..Q..... ~ 

a.. gj) R 

~ V\~ 

C~~ì 
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Table 9. RTR Packaging Data for Waste Streams TA-55-19 and TA-55-20 
.,/tI'C^ 

d2P I 

err "Í cc.l~ 
Metal Plastic No. of ~ 

Layers Layers Drums % of Total ExalllÌlWl v^'" 
o 1 2 out of 231 1 % of drums T ~ ~ 

o 2 21 out of231 9% of drums ? 
o 3 95 out of231 41% ofdnuns 
1 3 2 out of231 1% of drums 

None observed 0 out of 231 0% of drums 

None observed 0 out of 231 0% of drums 
o Indeter 109 

1 lndeter 2 

Subtotal 111 

Maximum 
Jumber of ~ ers 

Less than or equal to 1 

Less than or equal to 2 

Less than or equal to 3 

Less than or equal to 4 

Less than or equal to 5 

Les than or equal to 6 

Total mber ofbyers 
d terminant due to number of 

1 stic horsetails; 

Page 54 of 62 I 

out of231 48% of drums 

Data sources: RTR batch data reports TWCP-4019, 4020, 4021, 4080, 4219, 4399, 4400,4457,4458,4459,4464, 
4471,4542,4543,4544,4545, 4566, 4570, 4572, 4573, 4574, 4577, 4721,4797,4835, 5110, 5121, 5147; RTR 
batch data report,l in Project-level review: LAOI-RTR-006. ~ vo-2~ 

!?DIZ- ~~ 

c~? 
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(TWCP-3288, 3289, 3290, 3291, 4190). After reviewing with the generator how 
these drums were packaged, the generator determined that these drums were 
packaged with very dense in-house fabricated plastic material called 
polyvinyldienefluoride (PVDF, also known as Kynar) used to line gloveboxes and 
build equipment in chloride operations starting in about 1988 (TWCP-5157). 
Hence, the WMC S5300 was correct. As a result of this AK information, a sample 

ofKynar was added to one of the test drums used in the RTR operations. 

14.2 Visual Examination Data 

VB data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confIning layers, and the 

relative volumes and weights of waste matrix parameters. AK. packaging and 
WMC information have been evaluated by VB for about 22 containers so far in 
waste streams TA-55-19 and TA-55-20, in accordance with Reconciliation of 
Visual Examination and Radiography Information (TWCP-QP-l.1-028). These 
22 drums were packaged between 11/85 and 8/97 (Sampling Plan). PIS codes are 
available for the waste items packaged in these drums, as documented in 

radioassay batch data reports (TWCP-4024, TWCP-4025, TWCP-4052, TWCP- 
4158, TWCP-4303) and waste generator records (TW~~086). (The codes for 
these drums are listed in Table II, which is discussed iUection 14.3). VB results 

are summarized in Table 10, from which the following observations are made: 

· VB confirmed the AK WMC for all of these drums, reporting WMC S5300 

(Organic Debris) for 8 drums, and 85310 (Plastic/Rubber Debris) for 14 

drums. 

· The maximum number of confining layers observed by VB was five (for one 

drum), consistent with AK information indicating that the number oflayers is 

six or less (TWCP-816; also Table 7 of this report). 

NOTE: RTR data for the number of plastic layers in this particular drum 
were indeterminate. 

. No closed liners were found by VE, which confIrmed AK and RTR 
information. 

4.Vle -..T 
· For 5 drums, the number of ceRfintBg.layers observed during VE (2 to 4) was 

greater than the number oflayers associated with the TRUCON code assigned 

for these drums by the waste generator (LAI16C, I layer). 

· For 4 of the above drums, the default AK value (LAI16E, 1 layer) would also 

have been less conservative than the VB findings. All 4 had been packaged 

after January 1997 such that no more than I layer was expected (Table 7). 
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Table 10. VE Data for Waste Streams TA-55-19 and TA-SS-20 

Characterizatio~ata 

Waste Matrix Code 
S5000 
S5300 
S5310 ~.~~ Maximum 4 oflayers and 

associated TRUCON 
codes 

o 

1 

2 

3 

4 

5 

6 

LAl16G 
LAl16C, E, F 

LAI16B, D 

None 
LA 116A 

LA116H 
LA116I 

SP-Sampling Plan (Rev 3) 

Number otGntainers I 
AK~e Nut~ 1)- RTR VE Comments I 

- 
- - Positive confIrmation of AI( WMC by 

22 22 8 R TR and VE for;&'22 drums 
- 

- 14 

Default 
~ 

Assigned See. 
~ in SP Wete- Number of confming layers 

..z-. . AK and VB match for 3 drums 
- - b - . AK. more conservative than VB 
- 6 2 for 14 drums 
- - 2 . AI( from waste generator was less 
- - 9 

conservative than VE for 5 drums 4 4 8 
- - 1 
8 - 

- 

~ 

~K information for WMC and TRUCON code assigmnents is from the Sampling Plan, Rev 3. If no 
TRUCON code was assigned, then the default code was determined from Table 6 in TWCP-AK.-2.1- 
008 (Rev 1), using AK information on packaging dates and PIS codes as documented in the Sampling 

,,^Plan. 
':D ~TR data indicated no metal packaging layers for any of these drums, which was consistent with AK 

infOImation and confirmed by VB. The number of plastic packaging layers was indeterminate by 
RTR except for one drum with three layers, which was consistent with the default TRUCON code 
and confl11lled by VE (lWCP-4393). 

Data sources: VE batch data reports TWCP-3947, 3948, 3949, 3950, 3951,4022,4326,4327,4392, 
4393, 4394, 4427, 4800, 5077.5083, 5084, 5085, 5112, 5115, 5120, 5173; VE batch data report 8tiÚ..J.n 'ì 
Project-level review: LAOO-3.4.l-005. ~ 

~ 
wlr ~ 

CI1C1Vla:.. f f-'L~ 
ß>0(Z.. ~ 
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Table 11. Radioassay Data for Waste Streams TA-55-19 and TA-55-20 

c,t-f" ~er of 
Radlonuclide Characteristics ms Comments 

Pu isotopic fractions Dominant isotope is Pu239 in all drums 
. Pu238 I total Pu 22 0.010 to 0.069 wt.% 
. Pu239 I total Pu 22 91.1 to 94.1 wt.% 
. Pu240 I total Pu 22 5.7 to 8.5 wt.% 
. Pu241 I total Pu 22 0.14 to 0.32 wt.% 
. Pu242 I total Pu 22 0.009 to 0.055 wt.% 

Material type 
. MT52 19 

. MT53 2 

. MT52/53 mix I 

Total Pu mass, expressed as ratio of AI( AI( data from Sampling Plan (Rev 3) 
data to NDA data AK/NDA ratios range from 0.6 to 1.4 
. AK/NDA < 0.7 I 

. 0.7 <: AKlNDA < 1.3 17 

. AK/NDA > 1.3 4 

Other actinides present at detectable Range of ratÎOS of nuclide to tocal Pu 
levels (uncertainties ~ 21.5%)* Measured ratios Calculated UVDer bound (Table 2) 
. Am241 22 I x 10"3 to 9 X 10,3 2 X 10,3 to 3 X 10"3 

. Am243 22 4 x 10"7 to 4 X 10"6 Not applicable 

. Np237 22 2 x 10-4 to I X 10'2 Not applicable 

. U234 21 7 x 10"3 to 6 x 10"2 2 x lO's to 2 x 10.5 

. U235 5 3 x I 0"3 to 5 X 10'2 9 X 10-4 to I X 10"3 

. U238 
0 No measurable U238 Not applicable 

Other radionuclides present at detectable ~Th232 is not detectable by the methods used 

levels (uncertainties ~ 21.5%)'" 
. Cs 13 7 

. Pa231 (uncertainty <21.5%) 16 

. No other detectable nuclides 9 

2 

Ratio ofrneasured ratio (Am24I 1T0tai 

Pu) to calculated upper bound (0.002, 
Table 2) 
. Ratio < I 2 Am24l could be from decay ofPu241 
. I < ratio < 2 7 Process waste probably enriched in Am241 
. 2 < ratio <: 3 7 Process waste enriched in Am241 

. Ratio> 3 6 Process waste enriched in Am24l 

PIS codeli for waste items present in these drums (TWCP-5086). The number of drums containing waste items from each code 
is given in parentheses, if more than one. 
. Ch !oride operations CSE, CW, CX (3), CXL (7), MB, MS 
. Met:al operations CA (2), FF, MA, MW, PH, SRI.. 
. Misl;ellaneous operations AD (2), CV, IB (5), ME, WM (3), XP 
. Nitrate operations ATL, BM (4), COO, DS (3), ED (7), EV (4), HCD, LR (4), MAG, NC (6), 

NL (2), 00, PR (2), RBI, RR (2), SC (8), SP (4), SSO 

. Pyrochemical operations ER (3), MO, OR (3), SS (3) 

. Special processing None 

NDA-nondestructlve assay 

Data sources: Radioassay batch data reports TWCP-4009, 4023, 4024, 4025, 4052, 4078, 4158, 4159, 4212, 4225, 
4226,4303; and Sampling Plan (Rev 3). PIS codes from TWCP-5086 and TWCP-5163. 
*The rationale for this MDL cut off (21.5% uncertainty) is given in TWCP-2130. 
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NOTE: As a result of this discrepancy in packaging layers, Table 7 was 
revised to extend the period of applicability of LAl16A ( 4 layers 
of packaging) to the end of 1997. 

A conservative conclusion is that these discrepancies indicate that TRUCON code 
assignments by the waste generator must be viewed with caution, at least with 
respect to waste containers packaged in 1997 when TA-55 personnel were 
transitioning from one packaging procedure to another. 

14.3 Radioassay Data 

Radioassay data are x~a~ned to confirm AK information on plutonium material 
type and mjlss, thêpr'è1ence of other radionuc1ides contributing to the total drum 
activity, anã ~iáf~ce for fractionation of other actinides (e.g., uranium, 1\ 
americium) relative to plutonium during material processing. Table 11 

summarizes information relevant to these evaluations for the 22 drums from T A- 
55-19 and TA-55-20 that have undergone VB. These data confirm the following 
AK information: 

....-- 
· \he dominant isotope in all drums is Pu239 

/' · !he material type is MT52 or MT53 for all drums 

· 
Qr 

these drums qualify as TRU waste 

· AK information on total mass ofa each drum is within 30 percent of the 
TWCP assay value for 17 drum~ercent). AK mass for the remaining five 
drums (23 percent) is within 40 percent of the TWCP assay value. 

· As indicared by AK information, all drums contain low but detectable 
quantities of Am-241, Am-243, and Np-237. A significant proportion also 
contains Cs-137 and Pa-231. 

· No U-236 or U-238 was detected, confinning AK information that uranium is 

not expected to be present in process waste generated under the PIS codes 
listed as the source of waste in these drums 

· U-235 is present only at trace levels in 5 drums 

· In 20 drums (91 percent), Am-241 and U-234 are enriched beyond what would 
be predictejif they were present solely due to the decay ~ ~ir prl?cursors_ in 
the source~ indicat~g that si~ficant fractionation o~an~om@ 
occurs dunng processmg operatIons 



TWCP-.AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective: Date: Page 59 of62 I 

14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK. information about the presence 
or absence of hazardous constituents in a given waste stream, and the assignment 
of each dnun to the appropriate mixed or nonmixed waste stream. Table 12 
summarizes VOC target analyte concentrations for headspace gas samples from 
55 containers assigned to waste stream TA-55-19. (No approved data are yet 
available for drums from waste stream TA-55-20.) These data confirm the AK. 
information: 

· Altogether, 13 different VOCs were detected in these drums. All are 
documented as having been present or used in TA-55 processes contributing 
to waste stream TA-55-19, and HWNs have already been assigned to this 
waste stream for these constituents. 

· Only one VOC, methylene chloride, had a 90% Upper Concentration Limit 
(UCL90) value that was above its program required quantitation limit (PRQL). 

· Four VOCs-acetone, 1,1,2-trichloro-I,2,2-trifluoroethane, methyl ethyl 
ketone, and toluene-had UCL90 values below the PRQL but were present in 
at least one drum at a concentration above the PRQL. 

~ 
· One VOC (methanol) had a mean concentration above its Method Detection 

Limit (MDL) but no concentrations above the PRQL. 

· Seven VOCs had mean concentrations below their MDL, but were present in 
at least one drum at a concentration above the MDL. 

· All other target analyte VOCs were below the MDL. 

· No Tentatively Identified Compounds (TICs) were detected. 

II 

These results are consistent with AK information summarized in this waste stream 
report, insofar as all of the VOCs that were detected are known to have been 
present in TA-55 operations. The data confirm that assignment of these HWNs 
based on AK information is conservative. 

w-Ro~ wit C.- ': 
Table 13 summarizes concentrations of potentiall ammable VOCs, hydrogen, 
and methane for headspace gas samples fro, same 55 containers as are 
included in Table 12. All were below the C its. The average c~ocen ation 
of potentially flammable VOCs for this of 55 drums was 128 :dOl ppmv, 
with a maximum of 473 ppm (TWCP-4 22). No methane was detecte m any of 
the drums, and hydrogen concentration were lower by more than an order of 
magnitude than the WAC limit of 5 pe ent. 

7 

j 

~ 

\IV \ pf 
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14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK ínformation about the presence 
or absence of hazardous constituents ín a given waste stream, and the assignment 
of each drum to the appropriate mixed or nonmixed waste stream. Table 12 

summarizes VOC target analyte concentrations for headspace gas samples from 
55 containers assigned to waste stream TA-55-19. (No approved data are yet 
available for drums from waste stream TA-55-20.) These data confirm the AI<. 
ínformation: 

· Altogether, 13 different VOCs were detected in these drums. All are 
documented as having been present or used ín TA-55 processes contributing 
to waste stream TA-55-19, and HWNs have already been assigned to this 

waste stream for these constituents. 

· Only one VOC, methylene chloride, had a 90% Upper Concentration Limit 
(UCL90) value that was above its program required quantitation limit (PRQL). 

· Four VOCs-acetone, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane, methyl ethyl 

ketone, and toluene-had UCL90 values below the PRQL but were present in 
at least one drum at a concentration above the PRQL. 

· One VOC (methanol) had a mean concentration above its Method Detection 
Limit (MDL) but no concentrations above the PRQL. 

· Seven VOCs had mean concentrations below their MDL, but were present in 
at least one drum at a concentration above the MDL. 

· All other target analyte VOCs were below the MDL. 
I"..s be~~ 

· No Tentatively Identifie~dPounds (TICs) were detected. /J 

, Ñfb fe.,w.... L'1.lro-h"t..... 
w.. dÔeátJ í", ø.."'f tlru"",, cet<+'lÚJ") w",j~(. 

~f""'" 

These results are consistent AK information summarized in this waste stream T.Ar5S'. 
report, insofar as all ofthe VOCs that were detected are known to have been 
present in TA-55 operations. The data confirm that assignment of these HWNs 
based on AK information is conservative. 

Table 13 summarizes concentrations of potentially flammable VOCs, hydrogen, 
and methane for headspace gas samples from the same 55 containers as are 
included in Table 12. All were below the WAC limits. The average concentration 
of potentially flammable VOCs for this set of 55 drums was 128 :i:101 ppm ppmv, 
with a maximum of 473 ppm (TWCP-4722). No methane was detected ín any of 
the drums, and hydrogen concentrations were lower by more than an order of 
magnitude than the WAC limit of 5 percent. 
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Table 12. Headspace Gas Data for Target Analytes in Waste Stream TA-55-19 

No. of ~O.Of voc~ !lcentrations, iii ppmv EP A aWN 

MDLJ No. of ~mples mples 'r PRQ~( ~mPles above above 
IANAL YTE { ppmv Iilpmv alyzed MDL PRQL Mean UCLn* Maximum Assi~nedAK 
lBenzene \1.96 

' 

10 55 4 0 1.2 1.8 5 FDD5, DOl8 
IBromofonn 2.27 10 55 0 0 1.1 1.1 - - 

!carbon Tetrachloride 2.00 10 55 1 0 1.0 1.0 3 D019 
Ichlorobenzene 1.93 10 55 1 0 1.0 1.0 2 F002, D021 
!chloroform 1.85 10 55 4 0 1.0 1.4 3 D022 
1,I-Dichloroethane 1.78 10 55 2 0 1.0 1.9 4 

- 

1,2-Dichloroethane 2.40 10 55 0 0 1.2 1.2 - 
- 

1,1- Dichloroethene 2.74 10 55 0 0 1.4 1.4 - 
- 

lCis-I,2-0ichloroethylene 2.06 10 55 0 0 1.0 1.0 - 
- 

!Ethyl Benzene 1.72 10 55 0 0 0.9 0.9 - F003 
IEthyl Ether 1.30 10 55 0 0 0.65 0.65 - F003 
lMethylene Chloride 1.97 10 55 11 8 8.7 18.1 100 F002 

1,1,2,2- Tetrachloroethane 1.62 10 55 0 0 0.8 0.8 - - 

tr etrachloroethene 1.44 10 55 0 0 0.7 0.7 - F002, D039 
troluene 1.67 10 55 33 11 6.5 8.5 51 FOO5 

1,1,2-Trichloro 1,2,2- 1.79 10 55 I 1 1.7 1.7 44 F002 rißuoroethane (Freon-ll3) 

1,1,1- Trichloroethane 1.82 10 55 I 0 1.0 1.0 4 - 

r richloroethene 1.31 10 55 0 0 0.7 0.7 6.0 F002, D040 
m-Xylene and p-xylene 3.62 10 55 0 0 1.8 1.8 - F003 

o-Xylene 1.90 10 55 0 0 0.95 0.95 - F003 

Acetone 16.12 100 55 31 13 69.7 91.2 410 FOa3 

Butanol 8.78 100 55 . 1 0 4.8 4.8 29 - 

Methanol 11.42 100 55 10 0 14.6 24.3 84 FOa3 

Methyl ethyl ketone 18.42 100 55 4 a 10.1 12.6 23 FOOS, D035 
Methyl isobutyl ketone 16.05 100 55 a 0 8.0 8.0 - - 

Source: TWCP-4722; vac target analyte list for debris waste from WIPP W AP, Table B3-2. 

ppmv, part per million by volume; MDL, Method Detection Limit; PRQL, Program Required Quantitation Limit; 
UCL90, 90% Upper Concentration Limit 

Not applicable 

For samples with concentrations below the MDL, UCL9Q concentrations are calculated by assuming 
concentrations were btdfof the MOL values as determined in the MDL study dated 6/19/00 (TWCP-3248). 

~-~ 
* 
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~ 
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Table 13. Headspace Gas Data ~r Flammable VOCs, Hydrogen, and ,,) 
Methane in ;{s~e Stream TA-55-19 V\ 

Lower No. of Maximum Evidence for Presence of 
Explosive No_ of Samples Measured Gas in Waste 

Limit Samples Above Concentration 
!ANALYTE (LEL) Analyzed MDL (ppmv) Gas Data AK 
iAcetone 2.5% 55 31 410 X X 

Benzene 1.2% 55 4 5 X X 

Butanol 1.4% 55 I 29 X X 

Chlorobenzene 1.3% 55 1 2 X X 

Cyclohexane 1.3% 55 0 - - 
- 

l,l-Dichloroethane 5.4% 55 2 4 X 
- 

1,2-Dichloroethane 6.2% 55 0 - 
- 

- 

1,1-Dichloroethene 6.5% 55 0 - 
- X 

Cis-l,2-Dichloroethylene 5.6% 55 0 - 
- 

- 

Ethyl .!lenzene 0.8% 55 0 - 
- X 

Ethyl,Ether 1.9% 55 0 - 
- X 

Methanol 6.0% 55 10 84 X X 

Methyl ethyl ketone 
1.4% at 

55 4 23 X X 200 of 

Methyl isobutyl ketone 
1.2% at 

55 0 
200 of 

- - 
- 

Toluene: 1.1% 55 33 51 X X 

1,3,5- Trimethylbenzene Not known 55 0 - - 
- 

1,2,4- Trimethylbenzene 0.9% 55 0 
- - 

- 

m-Xylelle and p-xylene 1.1% 55 0 - - X 

o-Xylene 0.9% 55 0 - - X 

Total potentially flammable 
- 55 - 473 X X VOCs in a single container* 

ßydrogenofo 4% 55 32 0.38% X X 

Methane* 5.3% 55 0 - - X 

Source: TWCP-4722 

ppmv, part per million by yolwne; MDL, Method Detection Lirrùt 

LEL, Lowl:r explosive (flammable) limit in air, % by volume (at room temperature); data from NIOSH Pocket Guide 
to CbeIIÙcal Hazards (NIOSH, 1997) 

Not apphcable or not detected 
\Þnff 

... 

'" 
WAC requirements state that a waste container cannot be shipped if its headspace gas concentration exceeds 
500 ppm for total flammable VOCs, 5% for hydrogen, or 500 ppm for methane concentration. 

U The average flammable VOC concentration is 128 il01 ppm (TWCP-4722). Gases that were below detection 
are ta.ken into account in this calculation by assuming they are present at concentrations that are equal to ~of the NIDL values. I 

~-h~ 
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......fÀ' .f: U fAC e- 
Table 13. Headspace Gas Data For Flammable VOCs, Hydroge , and 

Methane in Waste Stream TA-55-19 COI\)~' 
/ 

Lower No. of Maximum Evtence ~~resence of 
Explosive No. of Samples Measured L:.1..-' W t 

V!Ø( - ase 
Limit Samples Above Concentration /;l 

" 

ANAL YTE (LEL) Analyzed MDL (ppmv) 
~ 

ås Data AK 

Acetone 2.5% 55 31 410 X X 

Benzene 1.2% 55 4 5 X X 

Butanol 1.4% 55 1 29 X X 

~hlorobenzene 1.3% 55 1 2 X X 

~yc1ohexane 1.3% 55 0 - - - 

1,I-Dichloroethane 5.4% 55 2 4 X - 

1,2-Dichloroethane 6.2% 55 0 - - - 

1,I-DichloToethene 6.5% 55 0 - - X 

Cis-l,2-Dichloroethylene 5.6% 55 0 - - - 

Ethyl Benzene 0.8% 55 0 - - X 

Ethyl Ether 1.9% 55 0 - - X 

Methanol 6.0% 55 10 84 X X 

Methyl ethyl ketone 
1.4% at 

55 4 23 X X 
200 OF 

Methyl isobutyl ketone 
1.2% at 

55 0 
200 OF 

- - - 

Toluene 1.1% 55 33 51 X X 

1,3,5- Trimethylbenzene Not knOWIJ 55 0 - - - 

I ,2,4- Triimethyl benzene 0.9% 55 0 - - - 

~-Xylene and p-xylene 1.1% 55 0 - - X 

)-Xylenc~ 0.9% 55 0 - - X 

rotal potentially flammable 
- 55 - 473 X X 

VOCs in a single container. 

Hydrogen* 4% 55 32 0.38% X X 

Methane:. 5.3% 55 0 - - X 

Source: TWCP-4722 

ppmv, part per million by volume; MDL, Method Detection Limit 

LEL, LoweT explosive (flammable) limit in air, % by volume (at room temperature); data from NIOSH Pocket Guide 
to Chemical Hazards (NIOSH, 1997) 

Not applicable or not detected 

* WAC requirements state that a waste container cannot be shipped if its headspace gas concentration exceeds 
500 Jl'pm for total flammable VOCs, 5% for hydrogen, or 500 ppm for methane concentration. 

** The average flammable VOC concentration is 128 :t101 ppm (TWCP-4722). Gases that were below detection 

are taken into account in this calculation by assuming they are present at concentrations that are equal to half of 
tbe NIDL values. 
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~ ::J 
y '" In conclusion, the ~afspace gas data confirm the presence ofVOCs in waste - f- 

stream TA-55-l9. ~ VOCs -..vere-present wtrioh were RGt"expected based on AK. It ~ (However, no correlation is seen between the presence and absence of a specific a.. 
"7 VOC and its documented use in a process known to have contributed waste placed 

,. 
~ 

in a particular drum. For example, about 60 percent of the containers show --:. 

~c.-'~ 
measurable concentrations of acetone and/or toluene in the headspace gas, and 20 

t 
r 

~~~ percent contain methylene chloride, but less than half of the drums in which these ~ 
0.. chemicals are present contain waste items generated by activities that were known 

~ 
\~~ : 

tb~~ to have used these chemicals. The most plausible explanation is that acetone, ~ ~. toluene, and methylene chloride are present as solvents used in the manufacturing 
of plastics. Radiolytic degradation of the plastic polymers may also be a 

~e-eJ contributing factor. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

"l 
~ 

ç,..' 
~ 

:;t.... 
'< 

· 40 CFR Part 26 I-Identification and Listing of Hazardous Wastes 

'1 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

'ì 
1 I 

;f' 

{f 
· Acceptable Knowledge Documentation (TWCP-QP-l.I-021) 

II Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EP A No. 
NM4890 139088) (Attachment B, Waste Analysis Plan) 

'I NIOSH Pocket Guide to Chemical Hazards (1997). National Institute for 
Occupational Safety and Health (NIOSH) Publication #97-140. 

'1 Nonconformance Reporting and Tracking (TWCP-QP-l.I-007) 

jr~" JJ'. 
rv'( 

C . 

, . 
, 

Reconciliation of Visual Examination and Radiography Information (TWCP-QP-l.l- 
028). 

Transuranic Package Transporter (TRUPACT}-II Content Codes (DOE/WIPP-89- 
004) 

I. Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA) 

I. Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-I.2-064) 
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ACCEPTABLE 
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ROADMAP 
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.~ 

Þ. 

Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

~ 

TWCP-697 

C 

Waste 
was 

controlled 
to 

meet 

Los 

Alamos 

Certification 
Plan, 

Waste 
was 

controlled 
to 

meet 

WIPP 

Overview 

document 
- 

Generator 

WI?P 

WAC 

requirements 
as 

1983 

WAC 

requirements 
as 

early 
as 

1983. 

Attachments 

provide 

more 

early 
as 

1983. 

Generator 

Attachments 
were 

used 
to 

detailed 

information. 

describe 
and 

reference 

specific 

generator 

procedures. 

TWCP-698 

B 

Gives 

Material 
Type 

NMT 

Memo, 

NMT-7 

WM/EC- 

Gives 

Material 

Type 

compositions 

Does 

not 

give 

information 
on 

how 

compositions 

96-032 

material 
may 

fractionate 
in 

T 

A-55 

Benchmark 

Environmental 

waste 

processes. 

Corp. 

Memo, 

AL-7193 
BEC 

TWCP-700 

C 

Generator 

Attachment 
to 

the 

TA-55 

Attachment, 
1955, 

Documents 

controls 
to 

meet 

WIPP 

Information 
is 

not 

extremely 

Certification 
Plan 

TRUWM-TA55-CPA-03, 
ROO 

WAC 

were 

implemented 
and 

how 

detailed. 

independent 

verification 
was 

accomplished. 

TWCP-701 

C 

Generator 

Attachmentto 
the 

TA-55 

Attachment, 
1987, 

TRU- 

Documents 

controls 
to 

meet 

WIPP 

Information 
is 

not 

extremely 

Certification 
Plan 

MST12-CPA-03,ROO 

WAC 

were 

implemented 
and 

how 

detailed. 

independent 

verification 
was 

accomplished. 

TWCP-816 

D 

Jim 

Foxx 

Interview 
on 

Number 

c.L. 

Foxx, 

Los 

Alamos 

Provides 
an 

explanation 
of 

why 

some 

No 

Direct 

way 
to 

differentiate 

of 

Layers 
of 

Packaging 

National 

Laboratory 

waste 

containers 
may 

be 

packaged 

between 
and 

61ayers 
of 

with 
6 

layers 
of 

confinement 

packaging 

TWCP-882 

D 

Secondary 

Radionuclides 
and 

Memo 
from 

Jim 

Foxx 

Lists 

additional 

radionuclides 
and 

Best 

information 

available, 
but 
it 

(UCNI) 

Toxic 

Metals 
in 

TA-55 

TRU 

metals 

potentially 
in 

waste, 

is 

based 
on 

worker 

recolIection 

Waste 

subdivided 
by 

PIS 

code. 

Covers 
time 

because 

other 

records 
are 

not 

period 

from 

1978 
to 

present. 

available. 

* 

lnfonnation 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP-886 

C 

Color 

Flow 

Diagram 
of 

Pu- 

Diagram 
from 

Jim 

Foxx 

Indicates 
that 

process 

inputs 
are 

Does 
not 

indicate 

solvent 

input 
to 

processes 
at 

TA-55. 

thermally 

treated 

and 

that 

heavy 

processes. 

metals 
from 

process 

inputs 

end 

up 
in 

the 

nitric 

acid 

evaporator 

bottoms. 

TWCP-887 

D 

Co-mingling 
of 

Defense 
and 

Memo 
from 

Jim 

Foxx 

Wastes 

generated 
from 

defense 
and 

None 

Non-Defense 
TRU 

Waste 

non-defense 

activities 

were 
not 

segregated 
at 

T 

A-55 

through 

1997 

TWCP-2130 

D 

Estimate 
of 

the 

minimum 

Criteria 
for 

reporting 

Am-243. 

If 
the 

error 
in 

the 

peak 

area 

for 

the 

Memo 

refers 

specifically 
to 

PAN 

detection 
limit 

for 

Am-243 
, 

Np-237, 

Pa-231, 
and 

Th-232 
on 

isotopes 

Am-243, 

Np-237, 

Pa-231, 

radioassay 

data, 

but 

the 

same 

Np-237, 

Pa-231, 
and 

Th-232 

mobile 
PAN 

radioassay 
data 

and 

Th-232 
is 

greater 

than 

21.5% 
in 

reasoning 
is 

applied 
to 

TGS 

and 

for 

FRAM 

analyses 

sheets 

the 

FRAM 

report, 

then 

that 

isotope 
is 

RENC 

assay 

data 
as 

well, 

and 
to 

considered 
to 

be 

below 
the 

minimum 

all 

radionuclides 

detectable 
by 

detectable 

activity. 

FRAM. 

TWCP-2501 

B 

"Backlog 

Waste 

Reassessment 

Rocky 

Flats 

Environmental 

Page 

WF34-1 
a 

contains 

results 
of 

Tests 
are 

on 

residues 

rather 

than 

Baseline 

Book, 

Waste 

Form 

Technology 
Site 

Report 

1995 

tests 

for 

corrosivity 

waste 

that 
is 

lower 
in 

Pu 

content; 

34" 

hence, 

they 

are 

conservative. 

TWCP-3248 

C 

Method 

Detection 

Limits 
for 

MDL 

studies 

with 

data 

MDL 

values 
for 

VOCs. 

determined 

Different 

MDL 

values 

would 

Headspace 
Gas 

Analyses 

06/19/00 

have 

been 
in 

effect 
at 

the 

times 

that 

the 

data 

included 
in 

Table 
12 

of 

this 

AK 

report 

were 

acquired, 

so 

the 

MDL 

values 

should 

only 

be 

considered 
as 

an 

approximate 

guide. 

'" 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 
data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Vault ~ 

I 

. 

... 

HCI 

Dissolution 
and 

Oxalate 

Hydroxide 

Feed 

Materials 

--þo 

Pretreatment 

~ 

Leaching 
(CL, 

--. 

Solvent 

Extraction 

--. 

Precipitation 
(CS, 

--þo 

Precipitation 
(CLS, 

~ 

Feed 
to 

Nitrate 

(PB, 

PUB) 

CLRD, 

CLS, 

CX, 

(CSE, 

CXL, 

SE) 

Operations 

CXL, 

LD, 

MB, 

MS} 

rÞ 

~ 

CX, 

CXL. 

PRR) 

CS, 

CW, 

CX, 

CXL) 

I 

I 

I 

T 

, 

+3 

Ion 

Exchange 
i- 

,~ 

+4 

Ion 

Exchange 

(CS, 

CX, 

CXL) 

p 

(CS, 

CX. 

CXL) 

~ 

I 

~ .... 

, 

" 

, 

Cemenl 

Fixation 
or 

Cement 

Flxalion 
or 

Cement 

Fixation 
or 

Cement 

Fixation 

Absorption 
in 

TA-50 

RWL 
TF 

Debris 

Wasle 

Vermiculite 

Debrjs 

Waste 

NOTE: 

Many 
of 

the 

PIS 

codes 
for 

chloride 

operations 

involve 

more 

than 

one 

step 

or 

activity 
in 

the 

process 
flow 

diagram. 

Thus, 
the 

same 

PIS 

code 

can 

appear 
in 

more 

than 

one 

box 

on 

the 

process 
flow 

diagram. 
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ACRONYMS 

LANL 
LLW 
MCDOR 
MEGAS 
MT 
NDA 
NMT 
P 

acceptable knowledge 

Advanced Recovery and Integrated Extraction System 
Code of Federal Regulations 
octylphenyldiisobutylcarbamoylmethylphosphine oxide 

carbon-nitrogen-oxygen 
Central Scrap Management Office 

dibutyl butylphosphonate 

dicesium hexachloroplutonate 

dihexyl N,N-diethylcarbamoylmethyl phosphonate 

discard limit 

U.S. Department of Energy 
direct oxide reduction 
detailed technical procedure 
Discardable Waste Log Sheet 

U.S. Environmental Protection Agency 
RCRA hazardous waste number prefix for hazardous wastes from non- 
specific sources, defined in 40 CFR Subpart D, Section 261.31 
dioxygen difluoride 

high-efficiency particulate air 

hazardous waste number 
item identification 

item description code 

RCRA hazardous waste number prefix for hazardous wastes from specific 

sources, defined in 40 CFR Subpart D, Section 261.32 

Los Alamos National Laboratory 
low-level waste 
multicyc1e direct oxide reduction 
Multiple Energy Gamma Assay System 

material type 
nondestructive assay 

Nuclear Material Technology 
RCRA hazardous waste number prefix for acute hazardous waste defined 
in 40 CFR Subpart D, Section 261.33 
polychlorinated biphenyl 

Plutonium Facility 

program required quantitation limit 
process/status [code] 

I+...' 
I I J . 

. _ P !.\,vt'lJUI"l'\- nl(V"l4 I~M 
qualIty assurance 

v 
J 

quality procedure 

research and development 

research, development, and demonstration 

Resource Conservation and Recovery Act 
Rocky Flats Environmental Technology Site 

AK 
ARIES 
CFR 
CMPO 

C-N-O 
CSMO 
DBBP 
DCHP 
DHDCMP 
OL 
DOE 
DOR 
OTP 
OWLS 
EPA 
F 

FOOF 
HEPA 

HWN 
ID 
IDC 
K 

? ,^,ß-t- 

PCB 

PF 
PRQL 

.-:l 
PIS 

QA 
QP 
R&D 
RD&D 
RCRA 
RFETS 
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PROCESS/STATUS CODE INDEX 

PIS Code PIS Name 
AX. Process Report and Primary Report Section RCRA Listings for 

in whic:h PIS Code is Described* Combustible Debris 

0007,0009,0011, 
AC Actinide chemistry. R&D Miscellaneous Operations 3.4.3, Att. 4 0018,0022,0038, I 

FOO2, F005,JRt3"' 

0007,0009,0011, 
AC1 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 0018, 0022, ~I F002, F005~ 

0007,0009,0011, 
AC2 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 0018,0022,e.... 

F005 

AC3 Actinide chemistry, R&O Miscellaneous Operations 3.4.3, Att. 4 

ACC Anunonium chloride Special Processing 3.4.8, Att. 4 
conversion 

ACO Cascade dissolver Special Processing 3.4.1, An. 4 0005, 0006, 0007, 
0008, 0011 

ACL 
Analytical chemistry 

Miscellaneous Operations 3.4.4, An. 4 0007,0009 
laboratory 

0004, 0005, 0006, 

AD 
Actinide processing 

Miscellaneous Operations 3.4.I,Att.4 
0007,0008, D009, 

demonstration 0010,0011,0019, 
0039, F002, F003 

AL Ash leach Nitrate Operations 3.4.2, Att. 4 0005,0006,0007, 
0008, DO 11 

AO Assembly operation Metal Operation Processes 3.4.3, Att. 4 

AO 
Americium processing 

Nitrate Operations 3.4.3,3.4.6, Att. 4 
calcination 

AP Americium purification Nitrate Operations 3.4.3,3.4.6, Att. 4 0007, 0009 

Actinide processing 0007,0008,0009, 
APD Miscellaneous Operations 3.4.7, Att. 4 0019,0021,0022, 

demonstration 0039, F002, F003 

ARI ARIES Metal Operation Processes 3.4.3, Att. 4 

AS Anode heel dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 0006,0007,0008, 
0011/ 

AT Ash testing Nitrate Operations 3.4.2, An. 4 0005,0006,0007, 
0008, DO II 

ATL 
Advanced test line for 

Nitrate Operations 3.4.2, Att. 4 0005,0006,0007, 
actinide separation RD&D 0008, 0011 

AX Solution assay Miscellaneous Operations 3.4.3, An. 4 0007, 0009 

BA Basement isopress Metal Operation Processes 3.4.2, Att. 4 

BAC 
Bacterial decomposition of 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
cellulose items 

Be Physical properties Metal Operation Processes 3.4.2, An. 4 

BF 
Unknown name for PIS 

Nitrate Operations 3.4.6, Att. 4 0006,0007,0008, 
code 0011 

D(:)3ß 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

In which PIS Code is Described. Combustible Debris 
! 

RBJ Roasting and blending Jr Nitrate Operations 3.4.3, Att. 4 

RC Rotary calciner Nitrate Operations 3.4.1,3.4.6, Att. 4 D005, 0006, D007, 
D008, DOll 

RCM 
Rich column material ion 

Nitrate Operations 3.4.3, Att. 4 

exchange 

RD 
Repackaging into 

Miscellaneous Operations 3.4.9, Att. 4 
retrievable drums 

RFX Ion exchange Nitrate Operations 3.4.3, Att. 4 

RL Radiochemical coating Metal Operation Processes 3.4.2, Att. 4 

RM Reduction to metal Special Processing 
3.4.4,3.4.6,3.4.7, 
3.4.8,3.4.9, Att. 4 

RO Oil recovery Nitrate Operations 3.4.1,3.4.6, Att. 4 D006, D008, D040 

RR Ion exchange Nitrate Operations 3.4.3, Att. 4 D006, D007, D008, 
D009, DOli 

RS Pellet sintering Metal Operation Processes 3.4.1, Att. 4 

D007, D009, 0018, 
SA Super acid RD&D Miscellaneous Operations 3.4.3, Att. 4 D038, F002, F003, D F005 ~ ( 

D005, D006, D007, 
SB Scrap burning Special Processing 3.4.1, Att. 4 

0008, DOll 

SBB CalAl scrubbing RD&D Special Processing 3.4.9, Att. 4 

SC Cascade dissolver, G437 Nitrate Operations 3.4.2, Att. 4 D005, D006, 0007, 
D008, DOll 

SCB 
Chlorination CaiAI 

Pyrochemical Processes 3.4.2, Att. 4 
scrubbing RD&D 

SD Salt distillation Pyrochemical Processes 3.4.5, Att. 4 Pl20 

SE Solvent extraction Chloride Operations 3.4.3, Att. 4 D007, D008, D009. 
D039. FOO2 

SL Scrap leaching Special Processing 3.4.1. Att. 4 D005, 0006, D007, 
D008, DOll 

SMP SP mOlIDtÎDg preparation Miscellaneous Operations 3.4.5, Att. 4 

Super oxidizer. FOOF 
D004, 0005, D006, 

SO Miscellaneous Operations 3.4.2, Att. 4 D007. 0008, D009, 
program DOlO, DOll 

SP Scrap dissolution, 0438 Nitrate Operations 3.4.2, Att. 4 D007 

SRL Special recovery line Metal Operation Processes 3.4.2, Att. 4 

SS Salt stripping Pyrochernical Processes 
3.4.3,3.4.4,3.4.5, D006, D008, PI20 
3.4.7,3.4.8, Att. 4 

SSD Special scrap dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 0006, D007, 0008 

SSMD SS material development Pyrochemical Processes 3.4, Att. 4 D009 

Standard fabrication Miscellaneous Operations 3.4.6, Att. 4 
I 

D007 STF I 

~ Viol cl v<. 
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Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate transuranic wastes. These operations 

include: 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

Process Feed 

Plutonium metal or metal alloys; pyrochemical salts; plutonium oxides and hydroxide cakes; 

other actinide metals or metal alloys and oxides; reactor fuel pellets; plutonium scrap; 

dissassembled weapons components (pits); plutonium-beryllium sources; crucible pieces; ash; 

analytical laboratory solutions; residues from other DOE facilities; anode heels, Np-237 (briefly 

in 1993); and analytical laboratory solutions. 

Waste Material Parameter ListtndlldiBg ,ael,ag;n~ 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 

generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride" plastic; Teflon 

products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includl~s, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 

discarded tools). 

RCRA Characterization 
A 

TA-55-19 is conservatively assigned the following EPAHazardous Waste Numbers (HWNs). 

Many of {he HWNs are time-dependent, and apply only to containers generated by a particular 

process over a specific period of time, as documented in process AK reports. 

. FOOl, F002, F003 and FOOS 
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. DOO4, 0005, DOO6, D007, D008, D009, DOlO, DOll, D018, D019, D021, D022, D035, D038, 

D039, D040 

. P120 

:1 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-24 1 
, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processl~s separate plutonium from americium and uranium. The waste will usually be enriched 

in americium and uranium relative to plutonium, but may also be depleted in some cases. Some 

waste may contain uranium from one of several uranium material types. Other waste may contain 

various radionuc1ides used as radioassay sources, including americium-241, americium-243, 

cerium-l44, curium-244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched 

in thorium-230, uranium-233, and depleted uranium. 

Primar'y References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 

2.1-002) 

Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 

(TWCP-AK-2.1-003) 

Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at TA-55 

ClWCP-AK-2.I-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 

2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA-55 (TWCP- 

.AK-2.1-006) 

Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 
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. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Detennination of the high-temperature thermodynamic properties of plutonium 

. RecJlamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

PrOCeS!i Feed 

Plutonium metal or metal alloys; pyrochemica1 salts; plutonium oxides and hydroxide cakes; 

other actinide metals or metal alloys and oxides; reactor fuel pellets; plutonium scrap; 

dissassembled weapons components (pits); plutonium-beryllium sources; crucible pieces; ash; 

analytic:al laboratory solutions; residues from other DOE facilities; anode heels, Np-237 (briefly 

in 1993); and analytical laboratory solutions. 

Waste Material Parameter List fUduding paCkagin~ 
Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 

Packaging materials: steel, plastics 
. 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 

generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 

products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

inc1udl~s, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 

discarded tools). 

RCRA Characterization 

No HWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content 

These waste streams predominantly contain a variety of plutonium material types with different 

well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 may be 

present at detectable concentrations as decay products of their plutonium precursors. Some of the 

processes separate plutonium from americium and uranium. The waste will usually be enriched 

in americium and uranium relative to plutonium, but may also be depleted in some cases. Some 

waste may contain uranium from one of several uranium material types. Other waste may contain 
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mSTORY OF REVISIONS 

Revision Pages 

No. Date Revised Reason for Change 

0 08/31/00 - New report (TWCP-03844) 

I 12/04/00 All Make report a controlled document and respond 
to CAR-00-036 

1/IC 1 12/15/00 Acceptable To clarify segregation of containers in T A-55- 
Knowledge 19A 

Summary 

2 All To rt,spo"J. to C8Fo rev;~ c.n..~ 
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ARIES 
CFR 
CMPO 

C SMO~DBBP 
-1 DCHP 

c- N~ 0 
DHDCMP 
DL 
DOE 
DOR 
DTP 

DWLS 
EPA 
F 

FOOF 

HEPA 
HWN 
ID 
IDC 
K 

LANL 
LLW 
MCDOR 
MEGAS 
MT 
NDA 
NMT 
P 

PF PCB 
--'I> PRQL 

PIS 

QA 
QP 

R&D 
RD&D 
RCRA 
RFETS 

RL WTF 
RMDC 
RSWD 

Page v of xviii 

ACRONYMS 

cceptable lmowledge 

Advanced Recovery and Integrated Extraction System 

Code of Federal Regulations 
octylphenyldiisobuty1carbamoylmethylphosphine oxide 

dibutyl butylphosphonate -- C" rb... - n ,'jro!>'rt" - 
0)( dicesium hexachloroplutonate ./ ~J4. 

dihexyl N,N-diethylcarbamoylmethyl phosphonate 

discard limit 

U.S. Department of Energy 
direct oxide reduction 
detailed technical procedure 
Discardable Waste Log Sheet 

U. S. Environmental Protection Agency 
RCRA hazardous waste number prefix for hazardous wastes from non- 
specific sources, defined in 40 CFR Subpart D, Section 261.31 
dioxygen difluoride 

high-efficiency particulate air 

hazardous waste number 

item identification 

item description code 

RCRA hazardous waste number prefix for hazardous wastes from specific 

sources, defined in 40 CFR Subpart D, Section 261.32 

Los Alamos National Laboratory 

low-level waste 

multicycle direct oxide reduction 

Multiple Energy Gamma Assay System 

material type 
nondestructive assay 

Nuclear Material Technology 

ReRA hazardous waste number prefix for acute hazardous waste defined 

in 40 CFR Subpart D, Section 261.33 
polychlorinated biphenyl 

d- 
p! "I-l-or,,' -<.,......, rc;. c...: r t .; 

'/ 
program required quantitation limit 
process/status [code] 

quality assurance 

quality procedure 

research and development 

research, development, and demonstration 

Resource Conservation and Recovery Act 

Rocky Flats Environmental Technology Site 

Radioactive Liquid Waste Treatment Facility 
Records ManagementIDocument Control 
radioactive solid waste disposal 
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PIS Code PIS Name AK Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Described. Combustible Debris 

GI Pellet grinding & inspection Metal Operation Processes 3.4.1, Att. 4 

GMS 
Open gradient magnetic 

Nitrate Operations 3.4.1, Att. 4 
separation 

HC Calcination Nitrate Operations 3.4.3,3.4.6, Att. 4 

HCD Hydroxide cake dissolution Nitrate Operations 3.4.2, Att. 4 D006, 0007, D008, 
D009, DOll 

HD Hydroxide cake dissolution Nitrate Operations 3.4.2, Att. 4 D006, 0007, D008, 
D009, DOll 

HG Pu removal by mercury Metal Operation Processes 3.4.2, Au. 4 

HGMS 
High gradient magnetic 

Nitrate Operations 3.4.1,3.4.6, Att. 4 D006, 0007, DOO8, 

separation D009, DOll 
D007, D008, DOO9, 

HP Cement fixation Nitrate Operations 3.4.5, Att. 4 DOll, D019, D021, 
D022, D039, F002, 

..."...!~ F003 

HRA H~.ço{~ RtSt:fV.Jil">\f rW ('4,'trJ.<. öP4Jl-&nS 3.'1.'. Att.4 l>~:> J r.. J 'I "0) 11 

High resolution r':ll 

HRS spectroscopy 
Miscellaneous Operations 3.4.5, Att. 4 

IA 
Impure americium holding 

Nitrate Operations 3.4.5,3.4.6, Att. 4 D006, D007, D008, 
for.discard D009, 0011 

lAM Inspection and measurement Special Processing 3.4.1, An. 4 
DOOS, D006, D007, 

DOOS, 001 I 

IB 
Matrix study of 

Miscellaneous Operations 3.4.6, Att. 4 
DOOS, D006, D007, 

pyrochemical salts D008, D009, DOll 

rcp ICP-AES analysis Miscellaneous Operations 3.4.4, An. 4 D007, D009 

ID Immersion density Metal Operation Processes 3.4.1, Att. 4 

IE Isotope enriclunent Miscellaneous Operations 3.4.2, Att. 4 D005, D006, D007, 
D008, D009, DOll 

IN Inspection Metal Operation Processes 3.4.2, Att. 4 

IS Incinerator Nitrate Operations 3.4.1, An. 4 
DOOS, D006, 0007, 

DOOS, DO 11 

ITF Impact test facility Metal Operation Processes 3.4.2, Att. 4 

ITF4 Impact test facility Metal Operation Processes 3.4.2, Att. 4 

ITF7 Impact test facility Metal Operation Processes 3.4.2, Att. 4 I 

IX Ion exchange Special Processing 3.4.2, Att. 4 D006, DOO?, DODS, 

D009,DOIl 

JA Gas isostatic press Metal Operation Processes 3.4.2, Att. 4 

KBTF Kolsky bar test facility Metal Operation Processes 3.4.3, Att. 4 DOOS 

LC 
Uranium plutonium 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
processing 

LD 
Chloride leach & 

Chloride Operations 3.4.2, Att. 4 D007, D008, D009 
dissolution I 

LGI Non combustible leach Nitrate Operations 3.4.2,3.4.6, Att. 4 D006, 0008 

\ 1I/ilPr 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR T A-55-19 t-~ 1~ Ji....tqt f.; 
Waste Stream Number and Title: TA-55-19, Mixed Combustible Debris Waste ~-SS' _/q (tA-55-19A, Mixed Combustible Debris with Pl~ 
Summary Category Group: S5000 

Waste Matrix Code and Description: S5300 

lWBIR: 
TRUCON Codes: 

LA-MI6 

LA1l6A, LAI16B, LA116C, LAl16D, LAI16E, 
LA1l6F, LA1l6H, LAl161 

6 Maximum Layers of Packaging: 

Site: LANL 

Waste--Generating Facility: 

Time )Jeriod of Generation: 

TA-55, Plutonium Facility (building PF-4), all wings 

TA-55-19: 1978-present;~-55-19A: 2/98-6/?f) 

Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

Defense Waste Status: 

T - -19:4173 containers 873m3) 
TA-55-19:A':"N'ot yet determine 

" Waste Stream Volume (after TA-55-19: 850 SWBs, 3873 drums (2390 m3) 

repackaging): ~-55-19A: Not yet detennin~ 

aste Material Parameter List (including packaging) 

Waste Stream Volume (as stored): 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 
Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
include:s, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 
discarded tools). 
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Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate transuranic wastes. These operations 
include: 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 

· Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

. DeÍ(:rmination of the high-temperature thermodynamic properties of plutonium 

· Reclamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

RCRA Characterization: 

These waste streams predominantly contain a variety of plutonium material types with different 
well-defined isotopic compositions. Americium-241, neptunium-237, and uranium-234 maybe 
present at detectable concentrations as decay products of their plutonium precursors. Some of the 
processes separate plutonium from americium and uranium. The waste will usually be enriched 

I; in americium and uranium relative to plutonium, but may also be depleted in some cases. Some 

it waste may contain uranium from one of several uranium material types. Other waste may contain 

II various radionuclides used as radioassay sources, including americium-241, americium-243, 

\ cerium..I44, curium-244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched 

~ in thorium-230, uranimn-233, and depleted uranimn. 
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TA-55-19 is conservatively assigned the following EPAHazardous Waste Numbers (HWNs). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

. FOOl, F002, F003 and F005 

. D004, D005, D006, DOO?, D008, 0009, DOlO, DOll, DOI8, 0019, n021, D022, D035, D038, 
D039, D040 \~.. 

C:, ~~ ~ P120 i 

._-~ 
NOTE: Drums containing items with HWN P120 will be segregated into Waste Stream TA-55- 

A before certification. 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR T A-55-20 

Waste Stream Number and Title: TA-55-20, Non-mixed Combustible Debris Waste 

Summary Category Group: 85000 

Waste Matrix Code and Description: S5300 

TWBIR: LA- Tl6 

TRUCON Codes: LA1l6A, LA1l6B, LA1l6C, LA1l6D, LA1l6E, 
LA1l6F, LA116H, LAl161 

6 Maximum Layers of Packaging: 

Site: LANL 

Waste-Generating Facility: 

Time Period of Generation: 

T A-55, Plutonium Facility (building PF-4), all wings 

TA-55-20: 1979-present 

Defensl~ Waste Status: Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 

waste ever having been handled at the facility. 

Waste Stream Volume (as stored): TA-55-20: 281 containers (59 m3) 

. 

. 

Waste Stream Volume (after 

repackaging): 

TA-55-20: not available 

VI Waste Material Parameter List (including packaging) 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 
Packaging materials: steel, plastics 

t Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 

discarded tools). 
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ACCEPTABLE KNOWLEDGE SUMMARY REPORT 
FOR WASTE STREAMS TA-SS-19 AND TA-SS-20 

1.0 INTRODUCTION 

// All transuranic (TRU) waste must be sufficiently c~cterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPPYThe U.S. Environmental Protection 
Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization, and 
defmes AK in its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 

Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EP A No. 
NM4890139088) (WIPP W AP) defines AK information and provides guidelines on how 
AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-l.1-021). The primary purpose of this report is to 
systematically organize, evaluate, and summarize AK information about characteristics of 
the wastes generated by the Plutonium Facility at Technical Area (TA) 55, one of the 

TRU-waste generators at Los Alamos National Laboratory (LANL). By doing so, this 

report provides technical support for assignment of specific waste containers to the waste 
stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS ~ ''I~ J 

The AK search for the information related to waste streams TA-55-19 and -20 covered: 
If\. 

. Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001) (Sampling Plan) that includes information 
regarding all waste streams, inc1udingTA-55-1~and ~20. ~ -lqA 

. Review of documents related to the waste generation and waste management 
activities at TA-55 as documented in the Acceptable Knowledge Roadmap 
(Attachment 1), 

. Interviews with personnel involved with waste generation and waste management at 
T A-55 as documented in the Acceptable Knowledge Roadmap (Attachment 1), and 

. Review of process AK reports for TA-55 processes (as discussed below), and 

. Analysis of processes generating waste, as discussed in the process AK reports and in 
this report. 

The Transuranic Waste Characterization/Certification Project (TWCP) Records 

ManagementIDocument Control (RMDC) Center contains copies of the documents that 

are referenced in this summary report. Unclassified Controlled Nuclear Information 
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(VCN!) will be reported in records, rather than included in this report. Such records are 
identified as DCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This AK summary report is based on detailed information compiled in a set of closely 
related reports about TRU waste generating activities at TA-55. For convenience in 
organizing AK for plutonium processing at this facility, the processes were categorized 
into six arbitrary operational areas. The multiple processes in each area are then described 
in detail in the following six process AK reports for plutonium: 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.1-002) 

· Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at 
TA-55 (TWCP-AK-2.l-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

· Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.l-005) 

· Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 
55 (TWCP-AK-2.1-006) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.l-007) 

a..S 

The process AK reports contain information on over 200 individual processes that have 
each been assigned a unique identifier called a process/status (P/S) code. For example, the 
:nitrate operations report (TWCP-AK-2.1-005, R.l) covers waste generation processes and 
characteristics for about 80 different processes, each with its own PIS code. The search 
;and compilation of AK information was based on PIS code, because that is the greatest 
level of process detail recorded in waste generation records. 

e.U The TA-55 Plutonium Facility tracks waste items both by the process from which they Vol 

\.~origin~El their material content. Waste items are labeled with an item identification 
o..S..J (ill) code that contains information on the waste material parameter of the item and an 

lembedded PIS code that corresponds to the process that produced the waste item. Waste 
items are packaged into waste containers based on the material content of the waste, 
without regard to PIS code. This practice complicates AK tracking because a single waste 
container can include waste items from several PIS codes. Further complication is 
introduced because the waste streams for TA-55 have been defined based primarily on the 
physical form and material content of the waste and only secondarily on the waste 
generation process through mixed or non-mixed waste stream designations. Hence, any 
given waste stream could potentially contain items from all of the plutonium recovery 
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TA-55-19 and TA-55-20 combustible debris waste streams were generated in the 
TA-55 Plutonium Facility (Building PF-4). A LANL site map and a detailed map 
ofthe buildings at TA-55, including Building PF-4, are shown in Attachment 2. 

3.2 Waste Physical Form and Content Description 

-I 'lA t 
The TA-55-l~and-20 are defmed as combustible debris waste streams (Sampling 
Plan, AppendIX D), with TA-55-l9 being a mixed waste stream and TA-55-20 its 
non-mixed counterpart. The waste includes paper, rags, plastic, rubber, and 
plastic-based and cellulose-based waste generated at the facility. Plastic-based 
waste includes, but may not be limited to, polyethylene and vinyl tape, gloves, 
plastic vials, polystyrene, Tygon tubing, polyvinyl chloride plastic. Teflon 
products, Plexiglas, and dry box gloves (unleaded neoprene base). Cellulose- 
based waste includes, but may not be limited to rags, wood, paper, and cardboard; 
laboratory coats and overalls; booties and cotton gloves, and similar materials. 
The waste may also contain a small fraction (<5%) of non-combustible solids 
(scrap metal, metal lids, and clothing zippers) (Sampling Plan, Appendix D). 

3.3 Waste Volume and Time Period of Waste Generation 

The following information is from the Sampling Plan (TWCP-PLAN-O.2.7-00l, 
R.3, Appendix D). These values are expected to change because the sampling plan 
is continually updated as new waste information is obtained. 

· TA-55-l9 includes 4173 containers (873 cubic meters), that were generated 
from 1978 to the present time. 

íA-",- '''A 
· TA-55-20 includes 281 containers (59 cubic meters), that were generated from 

1979 to the present time. 

3.4 Basis, Rationale, and Assumption Used to Delineate the Waste Stream 

3.5 Waste Stream Generation Processes 

3.5.1 ()verview 

The TA-55-19 and TA-55-20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
development activities. The variety of plutonium handling operations 
includes: 

· Preparing ultra-pure plutonium metals, alloys, and compounds 
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· Nitrate Operations 
. Chloride Operations 
· Miscellaneous Operations 
· Special Processing 

· Metal Operation Processes 
· Pyrochemical Processes 

Generalized flow diagrams for the six operational areas relevant to this 

AK search are presented as Attachment 3. With the exception of the 
report on chloride operations, these generalized flow diagrams indicate 
P(S codes for the vari~us 'p~ocesses.@er elHöIioc v1-'vlè1l~vlii>, NS wdc;s 1 

he full block flow diagram for plutonium processing and 
waste management at TA-55 is given in reference TWCP-886. 

~ 7A.S"'~J'A) 
The following subsections descri the processes that generated debris 
waste assigned to the TA-55-19 d TA-55-20 waste streams. The 
potential for RCRA-regulated constituents to be present due to feed 
materials or chemical use in these processes is summarized in Section 
3.5. The applicability ofEP A HWNs as a result of this potential is 
specified in Section 8. 

3.5.3 Nitrate Operations 
14 1Ç It- 

.i 

PIS codes AL, AO, AP, AS, AT, A TL, B C, BF, BL, BM, BU, CC, CD, 
CF, CH, COD, COL, CPOD, CR, DF, D ,DS, ED, ETD, EV, FA, FC, 
FX, GMS, HC, HeD, HD, HGMS, HP, , IS, Le, LG I, LG2, LR, 
MAG, MAS, MB, MELL, MF, ML, M D, NC, NL, NR, on, OR, OY, 
PA, PAP, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, 
SP, SSD, SX, mc, UPS, US, US2, VC, VP1, VP2, VP3, VUL, ZD 

. 

A detailed description of nitrate operations can be found in Process 
Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005). 

t The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following process steps: 

. pretreatment 
· dissolution 
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Special Processing' eludes processing operations for Material Type 
(MT) 42, and rese ch and development (R&D) activities for MT 52. 
(See Sectio .5. for a discussion of plutonium material types.) (Refer 
to TWCP-698. Because processing MT 42 is a smaller scale version of 
the recovery processes used for MT 52, MT 42 processin ha five main 
reco e ste . 1) head-end operations, mtrate Ion exchange 
operations, (3) chloride ion exchange operations, (4) separation and 
purification by precipitation, and (5) pyrochemical processes n y head- 
en opera IOns an separation by pun catIon preCIpitation are 
covered here, since nitrate ion exchange operations, chloride ion 
exchange operations, and pyrochemical processes are covered briefly 
elsewhere in this report. 

Head-end operations leach tools, labware, crucibles, rags, etc in nitric 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

Separation and purification by precipitation is a method of plutonium 
removal from aqueous solutions. The most common precipitation 
methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

An wastes generated by MT 52 R&D operations are replicated for MT 
42, but carry different PIS codes to differentiate and identify the 
radionuclide content of the waste. Outputs from Special Processing 
include high purity metal for casting and machining. 

3.5.7 Metal Operation Processes 

PIS codes AO, ARl, BA, BC, BT, CA, CN,CO, CT, DA, DOP, DT, EL, 
ELW, EM, EVAC, FF, FSPF, GI, HG, ill, IN, ITF, ITF4, ITF7, lA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCH, PD, PE, PF, PH, PIG, 
RAP, RAP2, RL, RS, SRL, TIGR, VA, VD, WE, WL T 

. 

A detailed description of metal operation processes is found in Process 
Acceptable Knowledge Summary Reportfor Metal Operation Processes 
at TA-55 (TWCP-AK-2.1-003). 

The processes included in metal operations can be divided into three 
groups: 

· reactor fuel development processes 
· on-going metal operation processes 
· developmental metal operations 
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Acids and bases. Acids used in the TA-55 processes covered in this 

report are ascorbic acid, fonnic acid, hydrochloric acid, Hydrofluoric 
acid, nitric acid, oxalic acid, perchloric acid, stearic acid, sulfuric acid, 
and superacids (e.g., HS03F). Bases used in these processes are calcium 
hydroxide, magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EPA HWNs are applicable to the use of these chemicals 
in the TA-55 processes for the following reasons: 

· 0002 (corrosivity) does not apply to the solid debris waste because 
there are no free liquids in ~ 

· 0001 (ignitability) dÉoot apply to the use of the oxidizers (nitric 
acid, perchloric acid, nd superacids) because there are no free 
liquids in this waste. erchlori-kacid in solutions are sent to cement 
fiXation. The solids, perC~Sa1ts, are ri~ed from rags with water 
before they are discarded,ßo'l Y. perchlor~ salts end up in ti,(. 
GJjM8Btat!e.fl... /' ); uo Iv t~ C t P'ltJ-cJ 

SLa'" ..~ 
· Formic acid and hydrofluoric acid are listed in Appendix VllI of 40 

CFR Part 261, for their corrosive and toxic characteristics, with EP A 

HWN U123 and U134. However, these HWNs are not applicable to 
the manner in which these chemicals were used and discarded in the 

processes covered by this report. 

&4J~ 'Ie. 

. None of these are F, K or P-listed chemicals 

Gases and cryogenic fluids. The following gases and cryogenic fluids 
used in the TA-55 processes are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix vm in that 
regulation: argon, carbon dioxide, chlorine, halogen fluorides, 
hexafluoroethane, hydrogen chloride, krypton fluoride, methane, 
nitrogen (gas), nitrogen (liquid), perfluoropropane, and 

tetrafluoromethane. 

l: 

The following gases used in the TA-55 processes are identified in 
Appendix VllI of 40 CFR Part 261 as having hazardous characteristics. 

The chemical name is followed by the listed EPA HWN and the PIS 

codes in which the gas is used: 

· Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, SO 
. Hydrogen fluoride (U134) is used in PIS codes MP, PI 
· Nitrogen dioxide (P078) is used in PIS code HRS 
. Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use of these gases in the TA-55 
processes. Compressed gas cylinders are kept outside of the gloveboxes; 
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· Cadmium (D006) applies to a limited number of anode heels 
produced in PIS codes ER, PX, and SS using cadmium as a solvent. 

· Lead (D008) was used in PIS codes nap, ER, KBTF, PX, SS, and 
WE. For combustible debris waste, EP A HWN D008 is applicable to 
PIS codes OOP, KBTF, and PX. For PIS codes ER and SS, D008 is 

only applicable to the metal waste. 

· Tin-lead (0008) solder was used in sensors in PIS code BT, but 
D008 is only applicable to the metal waste from this PIS code, and 
not to the combustible debris waste. 

· Mercury (0009) applies to PIS code SSMD, in which it was used for 
about one week in the summer of 1994. 

~ W 0.5 
· Nickel powder RS Riøhlat] ~ used in PIS code CO as a sintering 

aid. This metal is listed in Appendix VIII but no HWN is given. 

· Sodium (0003) was used in PIS code EL. However, 0003 does not 
apply in this case because excess Na is dissolved in 00wanol80. 

· Stainless steel (contains chromium, D007) was used in PIS code WE. 
However, EP A HWN D007 does not apply in this case. There is no 
potential to leach chromium because stainless steel is not exposed to 
strong acids in PIS code WE. 

Inorganic chemicals. The following inorganic chemicals used in the TA- 
55 processes are not identified as having hazardous characteristics in 40 
CFR Part 261, including Appendix VITI in that regulation: aluminum 
bifluoride, aluminum chloride, aluminum fluoride, aluminum nitrate, 
aluminum oxide, ammonium chloride, antimony pentafluoride, bromine, 
calcium carbonate, calcium chloride, calcium fluoride, calcium nitrate, 
cerium nitrate, cesium chloride, cobalt nitrate, dicesium 
hexachloroplutonate (DCHP), ferric ammonium sulfate hydrate, ferric 
nitrate, ferrous ammonium sulfate, ferrous chloride, ferrous sulfamate, 
FOOF, graphite, gypsum cement, hydrogen peroxide, hydròxylamine 
chloride, hydroxylamine hydrochloride, hydroxylamine nitrate, iodine, 
lanthanum nitrate, lithium chloride, magnesium chloride, magnesium 
oxide, magnesium perchlorate, molybdenum oxide, phosphates, Portland 
cement, potassium chloride, potassium fluoride, potassium 

permanganate, potassium thiocyanate, silicone lubricant, sodium 
bicarbonate, sodium carbonate, sodium chloride, sodium chlorite, 
sodium citrate retarder, sodium dithionate, sodium nitrate, sodium 
nitrite, sodium oxalate, sodium sulfate, sodium tetraborate, stannous 
chloride, thorium oxide, uranium oxide (depleted), zinc chloride, zinc 
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stearate, and zirconium carbide. Some processes indicated the use of 
nitrate, chloride, carbonate, bicarbonate, oxalate, and nitrite salts of 

sodium, potassium, lithium, magnesium, calcium, and iron. 

Several inorganic chemicals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII of that regulation as having hazardous 

characteristics. Table 41ists these chemicals, their HWN, PIS codes in 

which they were used, and the applicability ofthe HWNs to the use of 
these chemicals in TA-55 processes: 

Organic chemicals. The following organic chemicals used in the TA-55 
processes are not identified as having hazardous characteristics in 40 

CFR Part 261, including Appendix vm in that regulation: I-propanol, 3- 
in-l household oil, alkylating agents (unspecified), bromobenzene, 

bromocresol purp ,carbon tetrafluoride DBBP (dibutyl butyl- 
phosphonate), D BP (dibutyl butyl-pho honate)/Isopar (isoparaffinic 

hydrocarbon so ent), diethyl oxalate, di exyl n,n- 
díethylcarbam ylmethyl phosphonate (0 CMP), diisopropyl benzene, 

Dow Coming 000 Oil, Dowanol 80 (10 -chain alcohol), ethanol, 
ethylene glyc 1, Fantastic, formamide, Fo blin brand pump oil, Golo 

cleaner (ker sene derivative), hexane, hyd zine dihydrochloride, 

hydrazine h drochloride, '" 
C;tr4p~J 

ace10 hI' .Jord.e.) .j" 

,',f ;, 



o rjc:lnrc.sMp 

acid-based metal cleaner), MolyKote, n-dodecane, 

Nuetracleaner #2, octylphenyl diisobutyl carbamoy ethyl phosphine 

oxide (CMPO), oil (engine), organic liquid emulsifie erchlorocarbons, 

phenolphthalein, phosphate buffer solution, phosphin oxide, phthalate 

buffer solution, polyethylene glycol, polyoxyethylene-20-sorbitan laurate 

(surfactant), SF-21 (as coolant), silicon adhesive, silicon defoamer, sugar, 

surfactants, tetraethylamine hydrochloride, tetraethylamine hydroxide, 

tetraethylammonium hydroxide, Texaco Regal 32 oil (cutting oil), 

thionyl chloride, tributyl phosphate (TBP), tributyl phosphate 

(TBP)/Isopar (isoparaffinic hydrocarbon solvent), tributyl phosphate and 

iodine in kerosene, trioctylphosphine oxide (TOPO), urea, vactra oil, 

vacuum grease, vacuum pump oil, WD-40, and Windex. 
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Several organic chemicals used in T A-55 processes are identified in 40 

CFR Part 261 or in Appendix vrn of that regulation as having hazardous 

characteristics. Table 5 lists these chemicals, their HWNs, PIS codes in 

which they were used, and the applicability of the HWN s to the use of 

these chemicals in TA-55 processes. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

TA-55-19A is a subset (i.e., lot) of waste stream TA-55-19. Waste in this lot, which is 

expected to consist of only a few drums, is identical to the rest of the waste stream except 

for the possibility that the drums may contain vanadium pentoxide (EP A HWN PI20), 

whicb was used only between 02/01/98 and 06/10/98 in two specific PIS codes. 

T A-55-19A is not fully defined in the sense that a list of specific waste containers in this 

lot has not yet been prepared. This is because PIS codes are not always explicitly 

identified for waste items in T A-55 waste containers. However, the possibility of 

extracting this information from tbe waste item identifiers is being evaluated. If 

successful, tbis action will permit a listing of waste containers assigned to TA-55-19A. 

5.0 CORRELATIONS BETWEEN WASTE STREAMS 

Waste Streams TA-55-19 and TA-55-20 have been discussed together in this AK 

Summary Report. These waste streams are similar in physical form and waste material 

content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 

information, whereas TA-55-20 contains non-mixed waste. Other waste streams resulting 

from the same plutonium processing activities at lA-55 but differing in waste matrix 

code are listed in the Sampling Plan. 

6.0 ASSIGNMENT OF WASTE MATRIX CODES 

The waste matrix code S5300 is assigned to the waste streams TA-55-19 and TA-55-20 

based on waste generation practices described in the TA-55 Waste Management 
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Procedure, 1996 (TWCP-351), description of past segregation practices (TWCP-701, 

Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002; TWCP- 

AK-2.1-003; TWCP-AK-2.1-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; and TWCP- 

AK-2.1-007). A more detailed waste matrix code can 

Table 5. Use of RCRA-Regulated Organic Chemicals in TA-SS Processes 

Organic Chemical and PIS 

Codes in Which It Was Used COIDIDents on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, . F003 applies to PIS code ME because it may have been used in the glovebox for 

and MOX) cleaning. 

. Foo3 does not apply to PIS code FF or MOX because it was only used outside the 

glovebox. 

Benzene (PIS codes AC, AC1, . 0018 (benzene) applies to PIS codes AC, AC1, AC2, and SA 

AC2, and SA) 
. Foo5 applies to PIS codes AC, ACl, AC2, and SA, in which benzene was used as 

~ 

a solvent 

.. 
Carbon tetrachloride (PIS codes . D019 (carbon tetracIùoride) applies to PIS codes AD, CV, PTP and PX. This 

AD, CV, PTP, and PX) chenùcal was used in PTP between 1/87 and 6/89. 

. Foo2 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 

a solvent or for degreasing. 

CIùoroform (PIS codes AC, . D022 (clùoroform) applies to PIS codes AC, ACl, AC2, APD, FF and XO. 

ACl, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, ifnot all, of the residual chloroform 

before the microspheres were taken into the glovebox for sintering. 

,\ 
Diethyl ether (PIS code SA) . F003 applies to PIS code SA because ofsolvenl use. 

Freon and Freon TF (PIS codes . F002 applies to PIS codes DA, MA and XO. 
II 
\ CA, DA, MA, MW, PO, PF, 

. Foo2 does not apply to PIS codes CA, MW, PO, SCB, SRL, UA, VD and WE. 

I SCB, SRL. VA, VD, WE and 

XO) 
Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 

. air-dried to avoid the need for cellulosic wipes. 

. Foo2 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw. 

Methanol (pIS codes AD and . F003 applies to PIS code AD because it may have been used for cleaning inside 

SO) the glovebox. 

~ . F003 does not apply to PIS code SO because it was used in a cold trap outside the 

glovebox. 

Methylene clùoride (PIS code . F002 applies to PIS code ACI because this chemical was used as a solvent (MA) 

ACl) and a paint stripper (XO). 

Methyl ethyl ketone (PIS codes . D035 (methyl ethyl ketone) applies to PIS codes MA and XO 

MA and XO) 
. Foo5 applies to PIS codes MA and XO, in which methyl ethyl ketone was used as a 

paint stripper 

- 

' ..... /... . 
~ 

ì 
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Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Pyridine (pIS codes AC and . D038 (pyridine) applies to PIS codes AC, AC2 and SA 

SA) 
. FOOS applies to PIS codes AC, AC2 and SA, in which pyridine was used as 

solvent. 

Tap Magic (contains 1,1,1 . F002 does not apply to PIS code MA because Tap Magic is used as a metal cutting 

trichloroethane) (PIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

Tetrachloroethane (not used) . No RCRA codes apply to tetrachloroethane, an Appendix VIII chemical. Although 

it is listed on the chemìcal inventory for metal operations, it was never used in 

glovebox operations. 

Tetrachloroethylene (PIS codes . D039 (tetrachloroethylene) applies to PIS codes AD, APD, CSE and SE in which it 

AD, APD, CSE, CV and SE) was used until 1992. 

. D039 does not apply to PIS code CV because it was used as a coolant outside the 

glovebox. 

. F002 applies to PIS codes AD, APD, CSE and SE. Its use as a solvent in PIS code 

CSE and SE ended in 1992 

. Foo2 does not apply to PIS code CV because it was only used as a coolant outside 

the glovebox. 

Tetrahydrofuran _... urn appl;"" t8 PIS eedell ."..C, he2, lYtrJ S4. 

Toluene (PIS codes Acy . Foo5 applies to PIS codes AC, AC2 and SA because toluene was used as a solvent. 

and SA) 

Trichloro~/S codes . D040 (trichloroethylene) applies to PIS codes EL, FF, MA, ME, and XO 

CK, EL, FF ME, and 
. D040 does not apply to PIS code CK. because this chemical was used as a coolant 

XO) / 

// 
outside the glovebox. 

_ FooZ applies to PIS code MA, in which trichloroethylene was used during final 

cleaning of metal parts from 1979 to 1992, resuming again in February 2000. 

I 
. Foo2 does not apply to PIS codes EL or FF, in which it was used as a lubricant for 

a cutting saw, not as a solvent. j' 
, 

. 
,J 

f 

l 
I 

, 
I 

I 

not be assigned to fue TA-55-19 and TA-55-20 waste streams because TA-55 waste 

management personnel did not segregate plastic waste from cellulosic waste. 

The following codes also apply to waste streams T A-55-19 and T A-55-20 from fue 

Transuranic Waste Baseline Inventory Report (TWBlR), the TRUP ACT II Content Code 

(TRUCON) (DOE/WIPP-89-004/Rev.13), the Radioactive Solid Waste Disposal 

(RSWD), and fue Item Description Code (IDe) (Sampling Plan). 

~ 
. RSWD 
. IDC 

LA-M16 (TA-55-19) and LA-T16 (TA-55-20) 

LA 116A, LA 116B, LA 116C, LA 1160, LA 116E, LA 116F, 

LA 116H, LA 1161 

Al4, Al5, A16, A17, A18, A60 

004 (combustible waste) 

. TWBIR 
. TRUCON 

\ 
'j 

\ 

. LA 1. '3 MA.~ fOJr:~/, "'fr'1 

?ìt I+- s "'p, ',f~l,' l 7; i 
r,t .... nþ' 

, 
L..r~ 

~ f'/Sc.k$ Ac)AC2, t:f"JSA.. 
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I-f 

In addition, debris waste generated under PIS codes SD and SS between 02/01/98 

and 06/10198 are assigned EPA RWN P120 (vanadium pentoxide). r j s 
.J:. 

' ò /-t + h.,. /VI ~ 'I r f! ,#""fr~ i-ÁL t4..J /1) 0/ 
Pþ ~aste generated under PIS codes AC, AC2, and SA ""~i!:gftd EPA HWN 

U213(tetrahydrofuran). 7)..".1 /os,'4:'? )'S ~"f't\1 ,,.vtd';~. 
Because waste items from any ofthese PIS codes may be present in any given 

container of combustible debris waste, waste stream TA-55-19 is conservatively 

assigned the F-listings of FOOl, F002, F003, and F005. TA-55-19A is segregated 

for waste with the P-listing ofP120. Waste containers assigned to waste stream 

TA-55-20 only c~ntain items with known PIS codes that do not carry any EPA 

HWNs. 

The reliability of this AK infonnation can be as~ in part based on a review of 

headspace gas analyses (not WIPP-compliant) ~ontainers assigned to waste 

stream TA-55-l9 (Table 6). Measured gas concentrations were above the program 

required quantitation limit (PRQL) for several regulated volatile organic 

compounds: acetone, ethyl benzene, methanol, methylene chloride, methyl ethyl 

ketone, toluene, and xylenes. These results are consistent with the AK information 

summarized in this waste stream report. 

8.2 Toxicity Listings 

TA-55-19 (itt8~f\~ TA-55-194r~~~rvativelY assigned the D-listings of 

DOO4, D005, 0006, D007, D008, 0009, 0010, 0011,0018, D019, 0021, 0022, 

0035,0038, D039, and 0040. TA-55-20 has no listings. 

Gdth 

No D-listings are applicable to combustible debris waste generated by the 

following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 

(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 

CR, CN, CO, COD, CR, CRD, CT, OF, OOP, DP, DT, ELW, EM, EVAC, FA, 

FC, FSPF, GI, GMS, HC, HG, HRS,!D, IN, ITF, ITF4, lA, Le, DBS, MAG, 
MAS, MBC, MF, MO, MOX, MP, MW, NCD, NEPTUNillM, NR, OB, OM, 

OR, OY, PA, PAP, PO, PF, PH, PI, PIG, PPD, PR, PS, RAP, RAP2, RB, RBJ, 

RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, UPS, US, 

US2, VD, VP2, VS, WE,WLT, and ZD. 

Based on information in the TA-55 process AK reports, combustible debris waste 

generated by the following PIS codes are conservatively assigned EPA HWNs due 

to the potential presence ofD-listed constituents. In many cases, the applicability 

of the HWN is limited to waste generated during a specific period of time, as 

discussed in the appropriate process AK report. If a D-listed constituent is known 

to be present in the waste at some level, the D-code is conservatively assigned 

unless analytical data confirm that its concentration is below the regulatory level. 
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Table 6. Preliminary Headspace Gas Data For 60 Drums Assigned To Waste Stream TA-SS-19 

AI( Information Preliminary headspac:e I!:as analyses fOT VOCs 

Chemical MDL (ppmv UCL90 analysis 
Chemical present in except for Mean Indicates 

used in process feed EPAHWN hydrogen and concentration presence above 

ANALYI'E processes solutioD assignment methane). is above MDL PRQL PRQL 

Acetone X X (Foon 16.12 X 100 X 

Benzene X FOOS,D018 1.96 X 10 

Bromoform None apply 2-27 10 

Butanol (n-butyl alcohol) ){ foo )1_..- -rply 8.78 X 100 

Carbon Tetrachloride X X 0019 2.00 X 10 

Chlorobenzene 
X F002,D021 1.93 X 10 

Chloroform X X 0022 1.8S X 10 

Cyclohexane - 1.88 X 10 

1,1- Oichloroethane - 1.78 10 

1,2-Dichloroethalle -- 2.40 10 

l,l-Oichloroethylene X None apply 2.74 X 10 

cis-I,2-Dichloroethene None apply 2.06 X 10 

Ethyl benzene See Note FOO3 1.72 X 10 X 

Ethyl ether X F003 1.30 X 10 

Hydrogen -- 0.02 % vol X 0.1 

Methane X -- 0.02 % vol X 0.1 

Methanol X X F003 11.42 X 100 X 

Methyl ethyl ketone X FOOS, D035 18.42 X 100 X 

Methyl isobutyl ketone None apply 16.0S X 100 

Methylene chloride X X F002 1.97 X 10 X 

1,1,2,2- Tetrachloroethane None apply 1.63 X 10 

FOOl, F002, I 
Tetrachloroethene 

X X 0039 1.44 X 10 

Toluene X FOOS 1.67 X 10 X 

1,1,2- Trichloro-l,2,2-trifluoroethane 
(also known as Freon TF and Freon 113) X F002 1.79 X 10 

1,1,1- Trichloroethane X None apply 1.82 X 10 

Trichloroethene X F002, 0040 1.31 X 10 

1,2,4- Trimethylbenzene --- 2.04 X 10 

1,3,S-Trimethylbenzene --- 2-26 X 10 

Xylene (m and p-xylene) X F003 3.62 X 10 X 

Xylene (a-xylene:) X F003 1.9 X 10 X 

Abbreviations: AJ.<., acceptable knowledge; HWN, Hazardous Waste Number; MOL, Minimum Detection Limit; PRQL, Program- 
Required Quantitation Limit; YOC, Yolatile Organic Compound 
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DS 

ED 

EDC 

EL 
EOC 

ER 

EID 
EV 

EXT 
FOL 

FF 

FLU 

FX 
HCD 
HO 

HGMS 

HP 
'>IA 

lAM 
IB 
ICP 

IE 
IS 

IX 
KBTF 
LD 
LGI 
LG2 

LI 
LR 

MA 
MB 
ME 

MELL 
ML 
MPD 
MS 
NC 

NL 
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0006,0007,0008,0009,0011 
0005,0006,0007, D008, 0011 

0007 
0040 

0007, 0009 

0006, D008 

0005, D006, 0007, 0008, DOll 
0006, D007, 0008, 0009,0011 

0005,0006,0007,0008,0009, DOll 

0004,0005,0006,0007,0008,0009, DOlO, DOll 

D022, D040 

0004,0005, D006, 0007, 0008, 0009, DOlO, 0011 

0006,0007, D008, D009, 0011 

D006, 0007, 0008, D009, DOll 

0006, D007, 0008, D009, DOll 

0006, D007, D008, D009, DOll 
0007, D008, D009, 0011, 0019, 0021, 0022, D039 

0006,0007,0008,0009,0011 
- 

1:>005) 0 cO " Doo?, Dc>o; 
DOOS, 0006, 0007, 0008, 0011 :000'1 PO, J 
0005,0006,0007, D008, 0009, 0011 J 

0007, 0009 

D005, 0006, 0007, 0008, 0009, 0011 

0005,0006,0007,0008,0011 
0006,0007,0008,0009,0011 
0008 

0007, 0008, 0009 

0006, 0008 

0006, D007, 0008, 0009, 0011 

D005, 0006, 0007, 0008, D009, 0011 

0006,0007,0008,0009,0011 
0035, 0040 

0007, D008, 0009 

D007, 0040 

0006,0007; 0008, 0009, 0011 

0006, 0008 

0005, D006, 0007, 0008, DOll 

0007, 0008, 0009 

0006, 0008 

0006, D008 
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8.3 Corrosivity, Reactivity, and Ignitability 

TA-55-19 has no listings for corrosivity, reactivi , or ignitability. 

TA-55-19A has no listings for corrosivity, reacti ity, or ignitability. 

TA-55-20 has no listings for corrosivity, reactivi 
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9.0 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 

prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 

on waste packaging were in place at various times to ensure the absence of such items 

from the waste stream. 

. Liquids were prohibited from solid waste streams at TA-55 when the facility opened 

in January 1978. A waste management procedure written to cover operations at the 

new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

. Chemical Waste Disposal Requests (see Attachment 5), introduced in June 1980, 
included check boxes which the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 

toxic, carcinogenic or highly reactive materials. 

. The Certification Plan (TWCP-697) and related Generator Attaclunents (TWCP-701) 

were implemented in 1987. Waste generators were required to sign a statement on the 

WODF (see Attachment 4, pp. 4 and 5) documenting that the waste contained "no 

free liquids, pyrophorics, explosives, compressed gases, powders or materials other 

than the indicated matrix." Checkboxes were also present for indicating the presence 

or absence of corrosive chemicals. Full implementation of this generator statement 

occurred in May 1987. 
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· Waste management inspectors perform visual examination of the waste prior to its 

initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

In "A.AIHCJ1'\ to +~~ e..bov(- Mt'nt:."t..l pl\:Þ~;b:.J.'lS'\.I en, of.~pl.s:vu "~~te.) 
. 

^ 
Explosives were rohibited from TA-55 until installation of the Impact Test Facility 
in the early 1990 

41 t., etkr 
The Waste Profile Request Form (wpRF), which has been in use at LANL since 

1991, includes a statement which must be authenticated by the waste generator, that 

the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

\ 

\ 

. The TA-55 Generator Attachments to the Certification Plan were updated in 1995 

(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto kitty litter (vermiculite) and discarded in an 
appropriate waste stream and containerized gases that are found to be present are 
removed, or the container is tagged as non-compliant by filing a Prohibited Waste Report 
in accordance with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). 

10.0 VERIFICATION'THAT INCOMPATIBLE CHEMICALS WERE PR1>IDBlTED ~ C oht-rol.s .(~ i", pJUL -to eJ\Sk(~ c.hen.{tJ c.p""p4f{~:1~ ~-clr tk~ &.\I~ c.~ 1";"6 EØlftsrH1B ..It f"v...fp~t;J"ø ],81'8. Section 10.0 summarizes administrative controls in ~ 
place at TA-55 that prohibit incompatible chemicals in the waste, and measures taken to 

- 

verify their absence. In addition, all waste containers shipped from TA-55 to TA-54 for ~ 
storage were evaluated for potentially incompatible chemicals in accordance with 49 CFR 

.....J 
Subpart C-Segregation and separation chart of hazardous materials; Section 177.848, "::d 

Segregation of hazardous materials, and were determined to be in compliance with this 

requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each waste 
items specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1990s, explosives were prohibited 

from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verify the 

generator's WODF statement. 
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PIS Code PIS Name 
AK Process Report and Primary Report Section RCRA Listings for 

in which PIS Code is Descrlbed* Combustible Debris 

Sx 
Americium processing 

Nitrate Operations 3.4.3,3.4.6, An. 4 
silicon removal 

TDC 
Thermal decomposition of 

Nitrate Operations 3.4.1, An. 4 0005,0006,0007, 
cellulose items 0008, DOll 

TIGR 
Thermally induced gallium 

Metal Operation Processes 3.4.3, An. 4 
removal 

UA Uranium fabrication Metal Operation Processes 3.4.2, An. 4 

UPS 
Uranium/plutonium 

Nitrate Operations 3.4.2, Att. 4 I 

separation 

US 
Uranium separation for 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
solid solution feed 

US2 
Uranium separation for non- 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
solid solutions feed 

VC 
Variable CSMO scrap 

Nitrate Operations 3.4.2,3.4.6, Att. 4 0006, 0008 
dissolution 

VD 
Vapor degreaser and sand 

Metal Operation Processes 3.4.2, Att. 4 
blasting 

VPI CSMO scrap dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 0009 

VP2 Polycube processing Nitrate Operations 3.4.1,3.4.6, Att. 4 

VP3 Hydroxide precipitation Nitrate Operations 3.4.3, 3.4.6, An. 4 D009,DOll I 

VS 
Conf1IIJllition, inspection & 

Miscellaneous Operations 3.4.5, Att. 4 
sampling 

VU VesscI unloading Special Processing An. 4 0005, D008 

VUL Vessel unloading Nitrate Operations 3.4.1, Att. 4 0005,0008 

WE Welding Metal Operation Processes 3.4.2, Att. 4 

WLT Welding leak test Metal Operation Processes 3.4.3, Att. 4 ~ I 
0007, 0008, 0009, 

WM Waste management Miscellaneous Operations 3.4.9, An. 4 D022, 0035, D040, 
FOOl, F002, FOOS 

Inactive or unspecified PIS 0007, 0008, D009, 
XO 

material 
Miscellaneous Operations 3.4.9, Au. 4 0022,0035, D040, 

FOOl, F002, FOOS 

0004,0005,0006, 
XES X-ray energy spectroscopy Miscellaneous Operations 3.4.5, An. 4 0007, D008, 0009, 

DOlO, 0011 

Inactive or unspecified PIS 0007,0008, D009, 

XO 
material 

Miscellaneous Operations 3.4.9, AU. 4 0022, D035, 0040, 
FOOl, F002, FOOS 

RD&D experimental 
0004, D005, 0006, 

XP Miscellaneous Operations 3.4.4, Au. 4 0007,0008,0009, 
processes 

DO 10, DO 11 

ZD Scrap oxide dissolution Nitrate Operations 3.4.2,3.4.6, An. 4 

~ 
Doo~ 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19 

Waste Stream Number and Title: TA-55-l9, Mixed Combustible Debris Waste 

Summary Category Group: 85000 

Wastl~ Matrix Code and Description: 85300 

TWBIR: LA-M16 

TRUCON Codes: LA1l6A, LAl16B, LAl16C, LAl16D, LAl16E, 
LA1l6F, LAll6H, LAl161 

6 Maximum Layers of Packaging: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

1 978-present Time Period of Generation: 

Defense Waste Status: Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

4173 containers (873 m3) 

850 SWBs, 3873 drums (2390 m3) 

Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and T A-55 
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense and non-defense programs; these wastes are generated and produced in the same rooms 
and gloveboxes and so were not segregated until August 27, 1998. 
> 

Process Feed 1)Oh'~ lis/- op'~'QaJ ~~.Jc.-~ ~hln... /,,'k 
Sí_.,/e. list- 'of ~ rePéftHo.....s fcy.+ <;;;' 

H ~ J lutonium metal or metal alloy~ aRr _ .:û_; pyroc1'l.emical saltS; plutoniu _ 

beryllium sources; crucible pieces; ash; analytica1laboratory solutions; and residues from other 
DOE facilities. 
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~~~ 9f JÐetal a-lleys- llRliI. exides, ~sembled weapons components (pits), 
(1)other ac.4)nide metals or metal alloys and oxides, reactor fuel pellets. 

MISç.: Plutonium metal or metal alloy, oxides and hydroxide cakes; pyrochemical salts; anode 
heels; ash; and residues from other DOE facilities. 

NITRA T~l 01 I116tltl alleys, oxides and hydroxide cakes; pyrochemical salts; 

crucible 
;~~U~~~~~ll~= 

ash; analytical laboratory solutions; and residues from other DOE 
facilitie 

PYR . Plutonium met:l, metal alloys, or oXide~tOniUm scrap; Np-237 (briefly in 1993). 
]'I ~C;:~~- SPECI~: Plutonium metal or metal alloys and oxides; pyrochemical salts; crucible pieces; 

anode he'e)s; and ash. 

Waste Material Parameter List (including packaging) 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys ~5% by volume) 

Packaging materials: steel, plastics 5 Wr~ 
Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction ess than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 

discarde tools). J.e"û~ 
Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 

well as associated maintenance operations, generate transuranic wastes. These operations 

include: 

. Preparation of ultra-pure plutonium metals, alloys, and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 
shapes 

. Determination of the high-temperature thermodynamic properties of plutonium 

. R(:clamation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 
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RCRA Characterization: 

TA-55-l9 is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 
Many of the HWN s are time-dependent, and apply only to containers generated by a particular 
process over a specific period of time, as documented in process AK reports. 

. FOO I, F002, F003 and F005 

· 0004,0005,0006,0007,0008,0009,0010,0011,0018, 0019, 0021, 0022,0035,0038, 
0039, D040 

· Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste t stream until the potential applicability ofHWN U213 has been resolved A (,,,,,<.f-.A- K-2, 1- ol..J) 
.. 't)r\4~-! C07l-+G\.n;'ï 

I.v...de ~ pI5 c.oA-u S"P ~ J SJ cA>~ <.. 
.. 

Radionuchde Content 
.1\,_ I .\n. 9{1 .:1 en e1'~ 

These waste streams predominantly contain a variety of plutonium material types with different ~ 
well-defmed isotopic compositions. Americium-24 1 

, neptunium-237, and uranium-234 may be ç- 
present at detectable concentrations as decay products of their plutonium precursors. Some of the l'\ <S"' 

~:;- - processes separate plutonium from americium and uranium. The waste will usually be enriched .,., '" -S\ 
in americium and uranium relative to plutonium, but may also be depleted in some cases. Some ~ c:;O 

waste may contain uranium from one of several uranium material types. Other waste may contain <f ~ 

various radionuc1ides used as radioassay sources, including americium-241, americium-243, ..:I: 
:t- 

~ 
cerium-144, curium-244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched t ~ 
in thorium-230, uranium-233, and depleted uranium. 

~ 
~. 

~c.....:ri 
U ~..) ~ t ~ 
'i--I ~. ~ Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK.- ...... 

2.1-002) ~ ~ T 
Process Acceptable Knowledge Summary Reportfor Metal Operation Processes at TA-55 'i;. 

(TWCP-AK-2.l-003) ~ ~ ~ 

'í /' '" 
""\ 

~ +, ~ 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Know/edge Summary Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.l-004) 

Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) 

Process Acceptable Knowledge Summary Reportfor Pyrochemica/ Processes at TA-55 (TWCP- 
AK-2.l-006) 

Process Acceptable Know/edge Summary Reportfor Special Processing at TA-55 (TWCP-AK- 
2.1-007) 

:Þ ~ ~ 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-19A 

Waste Stream Number and Title: 

Summary Category Group: 

Waste Matrix Code and Description: 85300 

TWBIR: 

TRUCON Codes: 

Maximum Layers of Packaging: 6 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 02/98-06/98 

Defense Waste Status: Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

Waste Stream Volume (as stored): Not yet determined 

,. Waste Stream Volume (after 
repackaging): 

Not yet determined 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 

1; rt- 
defense and non-defense programs; these wastes are generated and produced in the same rooms 

- t'\$( 
and gloveboxes and so were not segregated until August 27, 1998. 

WÁ.jj.e. ~ 
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Waste Material Parameter List (including packaging) 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 

Packaging materials: steel, plastics 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 

generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 

and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 

products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 

includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 

coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 

fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 

discarded tools). 

Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the T A-55 Plutonium Facility, as 

well as associated maintenance operations, generate transuranic wastes. These operations 

includl~: 

. Pr(~paration of ultra-pure plutonium metals, alloys. and compounds 

. Preparation of specific alloys, including casting and machining these materials into specific 

shapes 

. Ddermination ofthe.bigh-teroperature thermodynamic properties of plutonium 

. R(:c1amation of plutonium from scrap and residues produced by numerous feed sources 

. Disassembly of components for inspection and analysis 

. Manufacturing of parts on a limited basis 

RCRA Characterization: 

TA-5S-19 is conservatively assigned the following EPA Hazardous Waste Numbers (HWNs). 

Many ofthe HWNs are time-dependent, and apply only to containers generated by a particular 

process over a specific period oftime, as documented in process AK reports. 

. FOa I, F002, F003 and FOOS 

. 0004,0005,0006, DOO?, D008, 0009, 0010, 0011, 0018, 0019, D02l, D022, 0035,0038, 

D039, D040 

. PI20 

. Drums containing waste from PIS codes AC, AC2, and SA are segregated from this waste 

stream until the potential applicability ofHWN U213 has been resolved. 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-20 

Waste Stream Number and Title: TA-55-20, Non-mixed Combustible Debris Waste 

Summary Category Group: S5000 

Waste Matrix Code and Description: S5300 

TWBIR: LA- T16 

TRUCON Codes: LA116A, LA116B, LA116C, LA116D, LA116E, 
LA116F, LAl16H, LA1161 

6 Maximum Layers of Packaging: 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 1979-present 

Defense Waste Status: Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

281 containers (59 m3) Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Not available 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutoJÙum research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense and non-defense programs; these wastes are generated and produced in the same rooms 
and gloveboxes and so were not segregated until August 27, 1998. 

~ 
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ACCEPTABLE KNOWLEDGE SUMMARY REPORT 

FOR WASTE STREAMS TA-55-19 AND TA-55-20 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 

shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 

Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization, and 

defmes AK in its guidance document, Waste Analysis at Facilities that Generate, Treat, 

Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 

Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 

NM4890139088) (WIPP WAP) defines AK information and provides guidelines on how 

AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledge 

Documentation (fWCP-QP-l.l-021). The primary purpose of this report is to 

systematically organize, evaluate, and summarize AK information about characteristics of 

the wastes generated by the Plutonium Facility at Technical Area (TA) 55, one of the 

TRU-waste generators at Los Alamos National Laboratory (LANL). By doing so, this 

report provides technical support for assignment of specific waste containers to the waste 

stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS (í DC.I04Ji1 J e>t Tl},SJ.- 11") 
T",.s5 

The AK search for the information related to waste streams TA-55-l9A ~ and,,-20 I 

covered: 

. Review of the Los Alamos National Laboratory Transuranic Waste Characterization 

Sampling Plan (TWCP-PLAN-O.2.7-00l) (Sampling Plan) that includes information 

regarding all waste streams, including TA-55-l9[ ~ and -20. 
t.:... LJ/lt JbJ ""f1i 3 ~ -1.,..,.t1 

. Review of documents related to the waste generation and aste management 

activities at TA-55 as documented in the Acceptable Knowledge Roadmap 

(Attachment 1), 

. Interviews with personnel involved with waste generation and waste management at 

TA-55 as documented i~e Acceptable Knowledge Roadmap (Attachment 1), and 

frbu.u Ak ~..pt~ 
. Review of process AK reports forTA-55 processes (as discussed below), and 

~M- 

. Analysis of processes generating waste, as discussed in the process AK reports and in 

this report. 

The Transuranic Waste Characterization/Certification Project (TWCP) Records 

ManagementJDocument Control (RMDC) Center contains copies of the documents that 
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are referenced in this summary report. Unclassified Controlled Nuclear Infonnation (VeN!) will be reported in records, rather than included in this report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment I). 

This AK summary report is based on detailed information compiled in a set of closely 
related reports about TRU waste generating activities at T A-55. For convenience in 
organizing AK for plutonium processing at this facility, the processes were categorized 
into six arbitrary operational areas. The multiple processes in each area are then described 
in detail in the following six process AK reports for plutonium: 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.l-002) 

· Process Acceptable Knowledge Summary ReportJor Metal Operation Processes at TA-55 (TWCP-AK-2.I-003) 

· Process Acceptable Knowledge Summary Report for Miscellaneous Operations at TA-55 (TWCP-AK-2.I-004) 

· Process Acceptable Knowledge Summary ReportJor Nitrate Operations at TA-55 
(TWCP-AK-2.I-005) 

· Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 55 (TWCP-AK-2.1-006) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007) 

SJu- tî e )C-t 

(~ Cvr 

~ J.i~ 

RøQ. 
The process AK reports contain information on over 200' ividual processes that have 
each been assigned a unique identifier called a proce status (PIS) code. For example, the 
nitrate operations report (TWCP-AK-2.1-005, covers waste generation processes and 
characteristics for about 80 different processes, each with its own PIS code. The search 
and compilation of AK information was based on PIS code, because that is the greatest 
level of process detail recorded in waste generation records. l:>...;t.k, 

/ 
/ 

eTA-55 Plutonium Facility tracks waste items both by the process from which they 
",-.ongmate their material content. Waste items are labeled with an item identifi 

. 

~code at contains information on the waste material parameter of the item and an embeãde.QyIS code that corresponds to the process that produced the waste item. Waste 
items are pàèk-ag~_d into waste containers based on the material content of the waste, 
without regard to PlS"Go_q~. This practice complicates AK tracking because a single waste 
container can include wastè-ìtèms.from several PIS codes. Further complication is 
introduced because the waste stre~for--:rà:-55 have been defined based primarily on the 

. 
.physical form and material content of the waStêãnd-only.~~condaJ;"ily on the waste generation process through mixed or non-mixed waste streàiir desi.gnations. Hence, any given waste stream could potentially contain items from all of the pÌûtoøium recovery 

. 

--.. 

~ 
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Revise last paragraphs in Section 2 (note the next-to-Iast paragraph has been moved to section 

J 3.2.3): 

The process AK reports contain information on over 200 individual processes that have each 

been assigned a unique identifier called a process/status (PIS) code. For example, the nitrate 

operations report (TWCP-AK-2.1.005, R.2) covers waste generation processes and 

characteristics for about 80 different processes, each with its own PIS code. The search and 

compilation of AI<. information was based on PIS code, because that is the greatest level of 

j process detail recorded in waste generator records. However, as described in section 3.2, T A-55 

TRU waste items have always been segregated and packaged into waste containers based on the 

~~1Jl:';" Ollt'lììaterial content of the waste, without regard to process of origin (i.e., PIS code). In order to 

I l\~ "mitigate confusion resulting from these two different ways of categorizing T A-55 waste (by 

process of generation and PIS code or by material content and waste stream number) separate 

AK reports have been prepared for each categorization method (Le., process AI<. reports for 

process areas, and AI<. summary reports for waste streams). The AK information search was 

performed based on the processes used at TA-55 and tracked by the PIS codes, and it is 

summarized in the process AI<. reports. 

~ This AK summary report summarizes AI<. information specific to the combustible debris waste 

streams TA-55-19 (including waste stream lot TA-55-19A) and TA-55-20. 

" 3.0 DESCRIPTION OF THE WASTE STREAM 

{3.1 Facility and Mission 

/1 st paragraph: Copy text from AK Summary 

"'2nd paragraph: delete first sentence of existing paragraph, and continue with remainder, "The 

combustible waste streams TA-55-19 and TA-55-20 were generated. .." 

3.2 Basis, Rationale, and Assumptions for Delineation of Waste Streams 

The basis for delineation ofIA-55 waste streams was established by the evolving set ofLANL 

and TA-55 waste management plans and site.specific procedures, which date back to the start of 

operations at the Plutonium Facility in 1978 (TWCP-352, TWCP-697, TWCP-700, TWCP-701, 

TWCP-3943). The stated guidance and practice from the beginning and continuing to the 

present day has been to handle and package all combustible and ß'oncombustible debris waste in 

a similar fashion, regardless of the process of origin. Relevant details of these planning and 

implementation documents are summarized in this section, in order to provide background 

information to support the process used by TWCP to assign TA-55 waste containers to specific 

waste streams. This assignment is made on the basis of waste generator information compiled in 

the TWCP waste container data base, which comprises the bulk of the Sampling Plan. Waste 

generator information is reviewed to identify the types and sources of waste items present in 

each dmm, in order to evaluate the most appropriate waste summary group, waste matrix code, 

and potential for the presence of hazardous constituents. 



Inspection, collection, documentation and packaging operations of solid, certifiable TRU wastes 

at TA-55 are conducted in PF-4 by a waste management section or team (TWCP-352, TWCP- 

700, TWCP-701, TWCP-3943). Wastes from all TRU waste-generating activities at TA-55 are 

handled and packaged by this team. Materials are considered waste streams only when they have 

been received and processed by the waste management team. Waste segregation schemes used 

by this team have evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at TA-55 stated the guiding 

philosophy of minimizing the amount of waste generated, and minimizing the contamination of 

that waste (TWCP-3943). Discard limits were established by the waste-generating group, and 

approved by the division office and the DOE Field Office. PersOImel were requested to sort 

potentially recyclable TRU waste items (i.e., those containing potentially recoverable amounts of 

plutonium) into classes, such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, 

sweepings, etc. These materials were then assayed. Based upon its plutonium level relative to 

the DL, material was either sent to recovery operations or to ((20-year" retrievable storage. All 

liquids, including oils, were required to be sent to recovery operations for processing. Liquids 

were explicitly prohibited from any container of solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for newly generated TRU waste 

(TWCP-697). Each LANL waste generator was required to develop an attachment to this plan to 

define the details of the waste certification functions and controls that applied to their specific 

processes and waste streams. TA-55 prepared an attachment in March 1987 for contact-handled 

combustible and noncombustible solid waste (TWCP-701). 

. Combustible waste forms included materials which could be reduced to an ash if desired but 

which did not require further processing to meet the WIPP WAC (TWCP-701). (This 

definition is still current.) Subcategories included plastic-base, cellulose-base and 

miscellaneous (graphite and graphite crucibles). It was acceptable for the combustible waste 

stream to include some unspecified "small" fraction of noncombustible solids such as scrap 

metals. 
. Noncombustible waste forms included materials which could not be reduced to ash but which 

did meet the WIPP WAC without further processing (TWCP-701). The two subcategories 

were metals and non-metals. The non-metal wastes included glass, fiberglass heating 

mantles, porcelain crucibles, ceramic furnace tube inserts, and leaded glovebox gloves. It 

was acceptable for the noncombustible waste stream to include some unspecified "smal 

fraction of combustible solids, and which may be contained in plastics. For WIPP urposes, 

any waste forms which were chemically compatible and which met the WAC, could be 

combined into a single waste container. ~ClAr,.w-t!1 
In 1995, a new TRU Waste Certification Plan was a pted, including a new attachment that 

formalizes how the TA-55 waste management team egregates newly generated wastes into 

waste streams (TWCP-700). Waste materials are segregated by: 

. radioisotope for nondestructive assay (NDA) and gas generation requirements, 

. material matrix for NDA and TRUCON requirements, and 

. hazardous constituents for RCRA and Department of Transportation (DOT) 

requirements. 
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processes that were active at TA-55 over the time span of the generation of the waste 
stream. 

We have attempted to mitigate confusion resulting from these two different waYSH 0 
categorizing T A-55 waste (by process of generation and PIS code or by material content 
and waste stream number) by providing separate AK reports for each categorization 
method (i.e., process AK reports for process areas, and AK summary reports for waste I 
streams). The AK information search was performed based on the processes used at TA-: 
55 and tracked by the PIS codes, and it is summarized in the process AK reports. \ 
Information specific to waste streams TA-55-19 and TA-55-20 is presented in this AK I 
summary report. This AK summary report also contains a summary of the AK process I 
information applicable to waste streams TA-55-l9 and TA-55-20. --J 
The net effect of the waste packaging system used at T A-55 is that several EP A 

hazardous waste numbers (HWN) are conservatively assigned to individual waste streams 
for the purposes of WIPP disposal, because the WIPP W AP requires HWN assignment on 
a waste stream rather than a waste container basis. For the purposes of generator and on- 
site storage, however, LANL labels waste on a container by container basis. Thus, the 
hazardous labels on containers in storage at LANL should not be expected to correspond 
to the HWNs assigned to the waste stream through this AK summary report. Hazardous 
labels will be updated to meet WIPP disposal requirements just before loading waste 
containers into the Transuranic Package Transporter-Model II (TRUP ACT -II) for 
shipping to WIPP. 

. '1 

DESCRIPTION OF THE WASTE STREAM 

3.1 ~acili!Y and Mission 
~ t.1J W l 

TI.._ TA 55 PlULOßll:lfl.'l.l ael(lty proce;;;:,~Gd ]!lhto"lj'Jm ÍJ;Qm resièl:1es geBeratcd at 
. 

. 

ltfñie 1p. combustible waste streams TA-55-19 and TA-55-20 were generated at the TA-55 
Plutonium Facility as debris waste (glovebox and processing-room trash) from 
process operations and glovebox maintenance involved in plutonium recovery. 
For this reason the waste streams are defense related. However, waste also was 
produced from "special process" and research-related activities. These wastes 
were not segregated, but were commingled in the final waste containers to such an 
extent that segregation is not possible on the basis of waste generating process or 
glovebox location (TWCP-887). The waste was also co-mingled with room trash 
related to these same operations (both defense and non-defense), which was 
initially boxed as low-level waste but was returned for discard in drums as TRU 
waste when on-site radioassay results showed it exceeded the low-level discard 
limits (TWCP-816). 

~ 
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TA-55-19 and TA-55-20 combustible debris waste streams were generated in the 
TA-55 Plutonium Facility (Building PF-4). A LANL site map and a detailed map of the buildings at TA-55, including Building PF-4, are shown in Attachment 2. ~ 

- lj-~ ~ Wl!ste Physical Form and Content D s 
. . 

( " 

.... J vf i(J 
o ^ 

The TA-55-19, - 

,an -20 waste streams are d med as combustible debris" J I ~ -~~ waste s (Sampling Plan, Appendix D), wit TA-55-19 being a mixed waste Strea~ d TA-55-20 its non-mixed counterpart. he waste includes paper, rags, 
plastic, rubber, and plastic-based and cellulose-based waste generated at the 
facility. Plastic-based waste includes, but may not be limited to, polyethylene and 
vinyl tape, gloves, plastic vials, polystyrene, Tygon tubing, polyvinyl chloride 
plastic, Teflon products, Plexiglas, and dry box gloves (unleaded neoprene base). 
Cellulose-based waste includes, but may not be limited to rags, wood, paper, and 
cardboard; laboratory coats and overalls; booties and cart gloves, and similar 
materials. The waste may also contain a small fraction ercent) of non- 
combustible solids (scrap metal, metal lids, and clothin zippers) (Sampling Plan, 
Appendix D). 

M 
-A S . 

AI 
f /'1-5:5';..)'1 /J Ù 

,..,~ -. .r ....bsf Ci 
The following information is from the Sampling Plan (TWCP-PLAN-O.2.7-001, re",Þ>>-I / 

0 ~ 
R.3, Appendix D). These values are expected to change because the sampling plan dJ'.s:;1' 
is continually updated as new waste information is obtained. I I nr;., --:-., 

~/JÆ~ 
~ t~ //.}-J}. 

· TA-55-19 includes 4173 containers (873 cubic meters), that were generated .:;ç{J/h- /'1 
from 1978 to the present time. 

, q,.. "'1 of 
If' tv 

. 

· The number of containers to be included TA-55-19A has not yet been ~ 
determined. M if ~p~ -fb ka.. "~NtJJ, Þ.. '" IdA PI -< 0 

. 

Waste Volume and Time Period of Waste Generation 

· TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
1979 to the present time. 

Basis, Rationale, and Assum 
. o~ U d to Delineate the Waste Strear(f) 

3.2.. J W,,-s1"(. ~~ AT TA -S5 C"td<, ~2: .... 

Waste Stream Generation Processes 

3.5.1 Overview 

The TA-S5-19, -19A, and -20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
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3.5.2 Process Flow Diagrams 

Detailed information about the TA-55 plutonium recovery processes can 

be found in the Process AK reports. For purposes ofthe AK search, and 

to allow convenient referral to and referencing of the Process AK reports 

in this waste stream AI<. Summary Report, the processes have been 

divided into six major areas: 

. Nitrate Operations (íWC.P' A l< - '1, I-OOS" ') 

. Chloride Operations (TW ,-p -.A 
"Ii:' - 2,1 - 0 D~ 

. Miscellaneous Operations (Twc.(J, AJ;'.2.1- oo!l) 

. Special Processing ( í w l r 
- Al<- 2.1- 0 OJ) 

. Metal Operation Processes (î.".;cP, (tK' 2.)-003) 

. Pyrochemical Processes ( fwcf- A ~ - 'Z..} _00') 

Generalized flow diagrams for the six operational areas relevant to this 

AK search are presented as Attachment ~åh lllc óA"'-pLon ~"nJ 
Teflon: 9B Wlende QP~T"~Ü;{,\Tl"', tlv,!Qf> gPll'iraL..,d flu.. ài~ mdicate 

PIS codes for the various processes. The full block flow diagram for \ 

plutonium processing and waste management at TA-55 is given in 

reference TWCP-886. 

The following subsections describe the processes that generated debris 

waste assigned to the TA-55-19, -19A, and -20 waste streams. The 

potential for RCRA-regulated constituents to be present due to feed 

materials or chemical use in these processes is summarized in Section 

3.5. The applicability of EP A HWN s as a result of this potential is 

specified in Section 8. 

3.5.3 Nitrate Operations 

PIS codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, 

CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, 

FX, GMS, HC, HCD, HD, HGMS, HP, HRA, lA, IS, LC, LGl, LG2, 

LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OH, 

OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, 

SC, SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD 

A detailed description of nitrate operations can be found in Process 

Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 

(TWCP-AK-2.1-005). 

The overall goal ofthe nitrate operations is to recover plutonium from 

scrap and residues, and produce a purified plutonium oxide for 

conversion into metal. The primary feed sources for the nitrate 

operations are plutonium residues from other recovery operations (e.g., 
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The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the volume ofliquid 
waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 
Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 
are collected and immobilized in cement. Most ifnot all of the waste 
generated under these processes (pIS codes CF, HP, and IA) are 
classified as cemented wastes and would not be part of the debris waste 
streams. 

3.5.4 Chloride Operations 

PIS codes CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PB, 
PRR, PUB, and SE 

A detailed description of chloride operations can be found in Process 
Acceptable Knowledge Summary Reportfor Chloride Operations at TA- 
55 (TWCP-AK-2.1-002). 

The overall goal of the chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 
from pyrochemical operations, PuBe neutron sources, analytical 
laboratory solutions, and residues from other DOE facilities. Chloride 
operations can be broken down into the following process steps: 

.' pretreatment 

.. dissolution 

.. purification 
· hydroxide precipitation 

'Pretreatment may include sorting, crushing, and/or pulverizing feed 
,materials prior to being fed into later steps of chloride operations. A 

separate pretreatment procedure is the decladding of plutonium- 
beryllium sources. The PuBe metal alloy is removed from the sources, 
which are then entered into the chloride line for plutonium recovery 
along with other materials. 

In the dissolution step, hydrochloric acid is used to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further purification (see next paragraph), and solid 

wastes are discarded as debris waste o~ cement fixation~ St::~LilJll 

3A.2.1-r1~:L~.Aa Of'8rfitii~ \ 
^ 

1\..> 4'- A I( 2.,' 86'S, 
S tnt. -ttl 
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Purification steps may include solvent extraction, ion exchange, and 

oxalate precipitation, depending on the chemical nature of the material to 

be purified. Ion exchange columns are used to collect plutonium and 

separate out impurities. Enriched solutions may be further treated with 

oxalic acid to precipitate plutonium oxalate, which is converted to 

plutonium oxide. 

In the hydroxide precipitation step, plutonium in solutions from 

purification steps is precipitated with potassium, magnesium, or sodium 

hydroxide. The resulting enriched hydroxide cakes become feed material 

for nitrate operations (see Eeet:tÐB 3. ~ .2.1, }~itfa.te Operlrtiens), and liquid 

meeting the TA-50 WAC is sent to the RL WTF using the caustic waste 

line. Some hydroxide cakes are returned to the dissolution step for re- 

processing. 

3.5.5 Miscellaneous Operations 

PIS codes AC, ACl, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, 

EOC, EXT, FDL, FLU, HRS, lB, ICP, IE, LX, LIBS, ME, NCD, 

RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

A detailed description of miscellaneous operations can be found in 

Process Acceptable Knowledge Summary Report for Miscellaneous 

Operations at TA-55 (TWCP-AK-2.1-004). 

Research and development projects at TA-55 include an array of 

activities involving applied techniques and methods designed to study 

and improve processes associated with the purification, separation, 

extraction, recovery, and characterization of actinides (primarily' 

plutonium) from various matrices. Gerlt...} 71fW øf M'JtJ:.l"...û....... \ fîOCI.SJU ~-r(. J..f.stAJ.~ be1olol~ 

Extraction/Separation Studies. A series of similar actinide extraction, 

separation, and characterization R&D studies involved processing of 

actinide hydroxide cakes from chloride and nitrate operations, 

development of sensors and instrumentation for online chemical 

analysis, and purification process 'development~. The process 

R&D activities were of a non-routine developmental nature involving 

research, process development, small scale "trouble-shooting," and 

occasionally preparation of various isotopes and isotopic mixtures of 

plutonium, uranium, americium, and neptunium. 

Halogenation Studies. A variety ofR&D efforts used fluorinating agents 

to fluorinate samples containing plutonium residues. A gas flow loop 

was used to pass a fluorinating agent through a gas-solid reactor where 

plutonium in the solid residue reacted chemically to form solid PuF 4 or 

gaseous PuF6. Gaseous PuF6 was trapped in a cold trap, distilled, and 
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involved crushing, pulverizing, blending, roasting, and sieving 
pyrochemical salts. The results were used to determine handling and 
processing of the salts and for correction of bias measurements. The feed 
material consisted of high-purity oxides to use in the fabrication of 
standards to be used at LANL and throughout the DOE complex. 

A small basic research operation that began in March 1992 explored 
aqueous extraction of plutonium from various waste streams, particularly 
used pyrochemical salts. 

Hydrothermal Processing. The hydrothermal processing procedure 
involves the reaction of aqueous/organic mixtures, pure organic liquids, 
or contaminated combustible solids (e.g., ion exchange resins, plastic 
filters, and cellulose rags) under supercritical conditions (i.e., high 
temperature and pressure). Feed streams include, but are not limited to, 
carbon tetrachloride, tributyl phosphate, and organic solvents. Process 
effluents are gases, liquids and salts. Organic components are oxidized 
to carbon dioxide. Nitrate contaminants are converted to nitrogen gas 
and some nitrous oxide. Components such as chlorine, sulfur, and 
phosphorus are oxidized and converted to acids or salts. Gases are 
liberated; solids and liquids are collected for recovery or disposal. 

Electrochemistry Experiments. Electrochemistry methodologies were 
designed to decontaminate items, replace processes that produce large 
amounts of waste, or enhance chemical reactions. The process involved 
-uranium decontamination of disassembled weapon components from 
various sites with various levels of surface contamination with 
plutonium. The operation was strictly an aqueous process in which an 
alkaline solution was reacted with the components to precipitate 

uranium. Significant amounts of metal could be stripped in a short 
period of time. The PfeeIp.lAt"d-SOlut~'O s6ftipli",,,d ~.it:h"l Yl<l.Llyl 

~uÅide or uranyl sulflau;:, ...ll~~w hen dried for mass balance. 
confll\;":':j .,.4 fre,.p:r.:JcJ. J..\1"4,,;"m sJi.s 

Metallography. The purpose of the metallography operation is to 
characterize the microstructure of metallic or ceramic pieces to verify 
and establish the quality and effectiveness of welds. Materials examined 
consist of plutonium and uranium carbides, nitrides, and oxides, as well 
as zirconium and tantalum alloys, and stainless steel. Metal pieces 
(pellets) are cut with a diamond saw. Ceramic pieces are subjected to 
grinding with standard metal grinding media (e.g., papers impregnated 
with silicon carbides and diamond). The materials are polished with 
several different chemical compounds. 

Waste Management Operations. PIS code RD was used only in 1984- 
1986. It allowed for tracking of demonstration drums (one drum each 
year) that were packaged and prepared in accordance with the TA-55 
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A detailed description of special processing is found in Process 
Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007). \ -r I Ie. 2 _10 'J.' ",,,,,,- I #0.,/0 vhSc.r'fl1ohs 

Special Processing incl ons for Material Type 
(MT) 42, and resear and developme D) activities for MT 52. 
(See Section 3.6.2 or a àÎseHBBis plutonium material types.) (~ tQ TWCP 6~8.) ecause processing MT 42 is a smaller scale version of 
the recovery processes used for MT 52, MT 42 processing has five main 
recovery steps: 

· head-end operations 

· nitrate ion exchange operations 
. chloride ion exchange operations 
· separation and purification by precipitation 
· pyrochemical processes 

Only head-end operations and separation by purification and 
precipitation are covered here, since nitrate ion exchange operations, 
chloride ion exchange operations, and pyrochemical processes are 
covered briefly elsewhere in this report. 

Head-end operations leach tools, labware, crucibles, rags, etc in nitric 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

Separation and purification by precipitation is a method of plutonium 
removal from aqueous solutions. The most common precipitation 
methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

All wastes generated by MT 52 R&D operations are replicated for MT 
42, but carry different PIS codes to differentiate and identify the 
radionuc1ide content of the waste. Outputs from Special Processing 
include high purity metal for casting and machining. 

3.5.7 Metal Operation Processes 

PIS codes AO, ARl, BA, BC, BT, CA, CN, CO, CT, DA, nop, nT, EL, 
ELW, EM, EVAC, FF, FSPF, GI, HG, ID, IN, ITF, ITF4, ITF7, lA, 
KBTF, MA, MBC, MOX, MW, OB, OM, PCH, PO, PE, PF, PH, PIG, 
RAP, RAP2, RL, RS, SRL, TIOR, UA, VD, WE, WLT 
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Pyrochemical processes include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical process outputs 
are most often high purity metals for metal operations. 

"" 
itJ:l.'s 

insert Sf~ 
(DOR) and Multiple-Cycle Direct Oxide 

Reduction CDOR). the single pass nOR process, plutonium oxide 

_____~ 
reacted in molten calcium chloride (CaCh) or 

CaClz mixed WIth calcium fluoride (CaFz), to produce plutonium metal. 
The reaction is conducted in a magnesium oxide (MgO) crucible. After 
cooling, a plutonium metal button is removed by breaking the crucible. 
A layer of salt above the button contains unreacted oxide and metal shot, 
which was sometime~er~y addition of fresh salt plus additional 
calcium metal. It a i .J.JíCJ 

Metal preparation processes include the following operations: 
retlti.c 

Metal Preparation Line. The metal preparation line produces PlutoniL 
metal from fluoride sal~iri~'ed 1,)' I~aetiBg Hydrogen fluoride g~lith 
plutonium oxides obtained from calcination of oxalate or peroxide 
precipitates from the aqueous nitrate or chloride process linesfThe 
plutonium compound is further reacted with various chemicals to 
produce plutonium metal, which can then be recovered as a button by 
breaking the crucible. 

To minimize the salt waste, the multicyc1e nOR (MCnOR) process was 
started, in which the molten salt is regenerated by sparging the CaC}z- 
CaO mixture with chlorine gas between multiple plutonium metal 
production runs. After approximately five cycles of metal production, 
the mixture is cooled and the salt and metal phases are separated. 

Metal purification processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate americium and 
,the more reactive elements such as rare earth elements, alkali metals, and 
alkaline earth metals from plutonium metal (TWCP-352). This process 
is employed only if the americium content is greater than 1000 ppm. In 
the original process, which operated from 1979 to 1988, magnesium 
chloride (MgCh) was added to the impure plutonium metal in a molten 
salt of sodium chloride (NaCl) and potassium chloride (KCI), contained 
in a MgO crucible and heated to 750oC. The magnesium chloride 
oxidized americium to AmCh, although some plutonium was also 
converted to the chloride salt fono. In 1988, the MSE process was 
converted to use plutonium chloride (PuCh) produced by in-situ 
chlorination in a tantalum crucible. In the LANL process, 90 percent of 
the americium and 10 percent of the plutonium are transferred from the 
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was broken down into phosgene, carbon monoxide, and carbon dioxide 

gases in this process, which was active between January 1987 and June 

1989, at which time the process switched to the use of phosgene gas 

until the process ended in May 1991. Feed material was high purity 

oxides from the vault or from other PIS codes. The product plutonium 

trichloride was reduced to metal by the MSE or ER processes. 

3.6 Material Inputs to the Waste Generation Processes 

Material inputs to the waste generation processes derive from three general 

sources: (a) feed material, (b) chemical use, and (c) ancillary material inputs such 

as those related to the use oflaboratory equipment and materials and glovebox 

maintenance activities. The feed materials for TA-55 processes that generatè 

waste in waste streams TA-55-19 and TA-55-20 consist of the general types of 

materials listed in Table I that are obtained either from the storage vault, as 

process output from various PIS codes, or from sources outside TA-55, including 

other DOE facilities. Chemical use is discussed in Section 3.6.3. Material waste 

form inputs are discussed in Section 3.6.1. Radionuclide inputs are discussed in 

Section 3.6.2. 

3.6.1 Physical Waste Form Identification 

Plutonium-processing facilities generate contaminate~mbustible J t. br1 

waste from: 

. Plastic materials that result in combustible waste such as Tygon 

tubing, polyvinyl chloride vials, plastic bags, old bag-out stubs, etc. 

. Cellulose-based cleaning aids and personal protective equipment 

such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

Table 1. Feed.Materials for Processes Contributing to Waste Streams 

TA-55-19 and TA-55-20 

I Feed ~laterjal 

Potential Presence of ReRA-Regulated 
Substances PIS Codes, Listed by Process 
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. Rubber and Teflon-based products used in the operations, such as 

rubber gloves, Teflon tape, gaskets, stoppers, etc. 

eAt.b(\~) 

Waste items from several different proc~s were segregated by 

physical waste form (e.g., combustibl~etal, glass, etc.) and packaged 

into waste containers. The physical description of each waste item 

generated was documented on a Waste Origination and Disposition 

Form (WODF) by the waste generator according to controlled 

procedures. The PIS code for many waste items is also documented on 

this form, although recording of PIS codes was spotty before about 1990. 

TRU waste drums containing one or more waste items were packaged by 

the Nuclear Material Technology Group (NMT-7) according to 

procedures referenced in the applicable version of the T A-55 

Attachments to the Certification Plan (TWCP-697). Sample attachments 

are referenced as TWCP-701 (for 1987) and TWCP-700 (for 1995). In 

the packaging process, a standard form, the Discardable Waste Log 

Sheet (DWLS), was used to list each ill code and record its matrix 

material. This form was signed by the waste packager and approved by 

quality assurance personnel. 

Both the WODFs and DWLS for each TRU waste drum have been 

maintained as hard copy records by the generator. For waste stream 

TA-55-19, example copies of these containerrecords (for combustible 

debris) are included in Attachment 4. Note that this waste container 

(LA00000056636) contains waste items generated by three different PIS 

codes (CXL, ED, and SC), each with its own completed WODF. 

3.6.2 Radionuclide Content Identification 

The primary Pu material type inputs for metal operation processes at TA- 
55 are listed in Table 2. The designation material type (e.g., MT 52) is 

used within the DOE Complex to describe the isotopic composition of 

common blends of radioactive materials used within the Complex. The 

material type notation was developed because it is a convenient way to 

describe material types that have very consistent isotopic compositions. 

Table 2 indicates the isotopic composition of the material types at the 

time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 

U-234, U-235, and Am-24l contents based on the rate of decay of their 

precursors, Pu-238, Pu-239 and Pu-24 I, respectively. The results of 

these calculations are also tabulated in Table 2, assu mg (a) none of 

these isotopes were initially present in the material ) the oldest Pu 

material in inventory dates back to 1 January 196 ,and (c) the waste was 

packaged on 1 January 1996, making it 36 years ld (TWCP-698). 

. 
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· Th-232 enriched with Th-230-very small quantity in PIS codes Be 
and WE 

· U-235 and U-238-expected in all PIS codes applicable to Nitrate 
Operations (TWCP-AK-2.1-005, R.I) 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). Ifwarranted, this AK 
report will be updated to incOlporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical contents of process inputs and outputs were compiled from 
chemical lists contained in procedures reviewed during the process AK 
search and from SME input. Individual process AK reports contain 
detailed assessments of these chemical inputs, and of the applicability of 
EPA HWNs. In this section, discussion of chemical inputs are divided 
into the following categories: 

. Acids and bases 

. .Gases and cryogenic fluids 

. . dMetals 

.l: Inorganic chemicals tft8t aF8 Bet iI!{'RH1@Q æ 40 COdé o:fFeJfmJ.t 

';'~!p/lnrinVE (CPR) Part 2f:i1 

~. =:i.~ =~~: :Q~t ~-e t~n~~U~à in 10 CPR Part 261, mcluålll!) 
L'ÂW9~lX.vlH t6 ttla.t n;gulauoll - 

· Organic chemicals ~i1L ate nUl futtudcd ill 40 CFR P A..l 
2M) 

f-Ox:ganie elH;n:.i"'<1ls .ha. are mcludec1 m 40 erR PaFt 261, iøelltding 

"- 
l\1'peBàix VRI t6 t-ft8.t IGgtllatiull. 

Acids and bases. Acids used in the TA-55 processes covered in this 
1. c 

report are ascorbic acid, formic acid, hydrochloric acid, !:!ydrofluoric 
. 

acid, nitric acid, oxalic acid, perchloric acid, stearic aci<("sulfuric acid, 
and superacids (e.g., HS03F). Bases used in these processes are calcium 
hydroxide, magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EPA HWNs are applicable to the use of these chemicals 
in the TA-55 processes for the following reasons: 
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~ 

. D002 (corrosivity) does not apply to the solid debris waste because 

there are no free liquids in this waste. 

DOO I (ignitability) does not apply to the use of the oxidizers (nitric 

acid, perchloric acid, and superacids) because there are no free 

li~uidS in this waste. Perchloric acid in solutions are sent to cement 

fi atiôu. ~olids~erchlorate salts} are rinsed from rags with water 

before they are discarded, such that any dissolved perchlorate salts otÅ5o 

end up in the cemented waste. 

. Formic acid and hydrofluoric acid are listed in Appendix VllI of 40 

CFR Part 261, for their corrosive and toxic characteristics, with EP A 

HWN Ul23 and U134. However, these HWNs are not applicable to 

the manner in which these chemicals were used and discarded in the 

processes covered by this report. 

. None of these are F, K or P-listed chemicals 

Gases and cryogenicfluids. The following gases and cryogenic fluids 

used in the TA-55 processes are not identified as having hazardous 

characteristics in 40 CFR Part 261, including Appendix VITI in that 

regulation: argon, carbon dioxide, chlorine, halogen fluorides, 

hexafluoroethane, hydrogen chloride, krypton fluoride, methane, 

nitrogen (gas), nitrogen (liquid), perfluoropropane, and 

tetrafluoromethane. 

The following gases used in the TA-55 processes are identified in 

Appendix VIII of 40 CFR Part 261 as having hazardous characteristics. 

The chemical name is followed by the listed EPA HWN and the PIS 

codes in which the gas is used: 

. Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, SO 

. Hydrogen fluoride (U134) is used in PIS codes MP, PI 

. Nitrogen dioxide (P078) is used in PIS code HRS 

. Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use ofthese gases in the TA-S5 

processes. Compressed gas cylinders are kept outside of the gloveboxes; 

most are even outside the building, and the gases are plumbed into the 

glovebox. Thus the gas 
cylinders are not discarded with TRU wastes. 

Additional reasons are as follows: 

. D002 (corrosivity) does not apply to the use of hydrogen fluoride 

because there are no free liquids in the solid TRU waste. 
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. D003 (reactivity) does not apply to phosgene because any excess 

chemical was passed through a solution of sodium hydroxide or 

potassium hydroxide, thereby producing a chloride salt solution. 

. P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are 

not applicable to the listed T A-55 processes because of the manner in 

which these gases are used and discarded in the processes covered by 
this report. 

. Hydrogen fluoride CO 134) is listed in Appendix VIII of 40 CFR Part 
261 for its corrosive and toxic characteristics. However, this code is 

not applicable to the manner in which this gas is used and discarded 

in the processes covered by this report. 

Metals. The following metals used in the TA-55 processes are not 
identified as having hazardous characteristics in 40 CFR Part 261, 
including Appendix VIII ofthat regulation: bismuth, bismuth-tin alloy, 

calcium, copper wool, gallium (metal, oxide or salt), gold, lanthanides, 
lutetium, niobium + 1 % zirconium metal, platinum, platinum-rhodium 

alloy, tantalum (metal, alloy, oxide or salt), titanium, uranium powder 
(depleted), vanadium, and zirconium alloy. 

Several metals used in TA-55 processes are identified in 40 CFR Part 
261 or in Appendix VIII of that regulation as having hazardous 

characteristics. The bullets below list the chemical name, its listed EP A 

HWN, the PIS codes in which the metal is used, and the applicability of 
the EPA HWNs to the use of these metals in the TA-55 processes: 

.. Alkaline earth metals (0003) were used in PIS codes AC, ACI and 
AC2; it is possible that one or more of these were pyrophoric. 

However, EP A HWN D003 does not apply to PIS codes AC, AC 1, 

or AC2 because the metals are consumed or oxidized before 
discarding. 

. Arsenic (D004) was used in PIS code PE between 1984 and 1985, 

and EP A HWN D004 is applicable to PIS code PE during this 

period. 

. 

Cadmium (0006) applies to a limited number of anode heels 

produced in PIS codes ER, PX, and SS using cadmium as a solvent. 
0.. "a 

Lead (D008) was used in PIS codes DOP, ER., KBTF, PXiSS,...aJtd- 
WE:' For combustible debris waste, EP A HWN D008 is applicable to 
PIS codes OOP, KBTF, and PX. For PIS codes ER and SS, 0008 is 

only applicable to the metal waste. 

. 
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acid-based metal cleaner), MolyKote, n-dodecane, Nuetracleaner #1, 
Nuetracleaner #2, octylphenyl diisobutyl carbamoylmethyl phosphine 
oxide (CMPO), oil (engine), organic liquid emulsifier, organicstrip, 
perchlorocarbons, phenolphthalein, phosphate buffer solution, phosphine 
oxide, phthalate buffer solution, polyethylene glycol, polyoxyeÙlylene- 
20-sorbitan laurate (surfactant), SF-21 (as coolant), silicon adhesive, 
silicon defoamer, sugar, surfactants, tetraethyl amine hydrochloride, 
tetraeÙlylamine hydroxide, tetraethylammonium hydroxide, Texaco 
Regal 32 oil (cutting oil), thionyl chloride, tributyl phosphate (TBP), 
tributyl phosphate (TBP)/Isopar (isoparaffinic hydrocarbon solvent), 
tributyl phosphate and iodine in kerosene, trioctylphosphine oxide 
(Tapa), urea, vactra oil, vacuum grease, vacuum pump oil, WD-40, and 
Windex. 

Several organic chemicals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VITI of that regulation as having hazardous 
characteristics. Table 5 lists these chemicals, their HWNs, PIS codes in 
which they were used, and the applicability ofÙle HWNs to the use of 
these chemicals in TA-55 processes. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

TA-55-l9A is a subset (i.e., lot) of waste stream TA-55-l9. Waste in this lot, which is 
expected to consist of only a few drums, is identical to the rest of the waste stream except 
for the possibility that the drums may contain vanadium pentoxide (EP A HWN P 120), 
which was used only between 02/01/98 and 06/10/98 in two specific PIS codes. 

T A-55-l9A is not fully defined in the sense that a list of specific waste containers in this 
lot has not yet been prepared. This is because PIS codes are not always explicitly 
identified for waste items in TA-55 waste containers. However, the possibility of 
extracting this information from the waste item identifiers is being evaluated. If 
successful, this action will permit a listing of waste containers assigned to TA-55-19A. 

5.0 CORRELA TIONS BETWEEN WASTE STREAMS 

Waste Streams TA-55-19 and TA-55-20 have been discussed together in this AK 
Summary Report. These waste streams are similar in physical form and waste material 
content. They differ only in that TA-55-19 is assigned EPA HWNs based on PIS code 
information, whereas T A-55-20 contains non-mixed waste. Other waste streams resulting 
from the same plutonium processing activities at TA-55 but differing in waste matrix 
code are listed in the Sampling Plan. 1\ 

'. $) 
A 
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Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability ofRCRA Codes 

Methyl ethyl ketone (pIS codes · 0035 (methyl ethyl ketone) applies to PIS codes MA and XO 
MAand XO) 

:- 
FOO5 applies to PIS codes MA and XO, in which methyl ethyl ketone was used as a !> 

~ paint stripper (X 0'; . 
Pyridine (PIS codes AC ~ - 

· 0038 (pyridine) applies to PIS codes AC, AC2 and SA 
SA) 

· Foo5 applies to PIS codes AC, AC2 and SA, in which pyridine was used as 
soIven~ sN - 

Tap Magic (contains 1,1,1 · Foo2 does not apply to PIS code MA because Tap Magic is used as a metal cutting 
trichloro(~thane) (pIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 

Tetrachloroethane (not used) · No RCRA codes apply to tetrachloroethane, an Appendix VIII chemical. AIÙlough 
it is listed on the chemical inventory for metal operations, it was never used in 
glovebox operations. 

Tetrachloroethylene (pIS codes · 0039 (tetrachloroethylene) applies to PIS codes AD, APO, CSE and SE in which it 
AD, APD, CSE, CV and SE) was used until 1992. 

· D039 does not apply to PIS code CV because it was used as a coolant outside the 
glovebox. 

· F002 applies to PIS codes AD, APO, CSE and SE. Its use as a solvent in PIS code 
CSE and SE ended in 1992 

· F002 does not apply to PIS code CV because it was only used as a coolant outside 
the glovebox. 

Tetrahydrofuran {t> / S~ ~hs · U213 may possibly apply to PIS codes AC, AC2, and SA. Its applicability is 
A C AC2 tIl"d SA currently under investigation. 

, 

· F005 applies to PIS codes AC, AC2 and SA because toluene was used as a solvent. 
Toluene (PIS codes AC, AC2 

and SA) 

Trichloroethylene (PIS codes · D040 (trichloroethylene) applies to PIS codes EL, FF, MA. ME, and XO 
CK., EL, FF, MA, ME, and 

· 0040 does not apply to PIS code CK because this chemical was used as a coolant XO) 
outside the glovebox. 

· F002 applies to PIS code MA, in which trichloroethylene was used during final 
cleaning of metal parts from 1979 to 1992, resuming again in February 2000. 

· Foo2 does not apply to PIS codes EL or FF, in which it was used as a lubricant for 
a cutting saw, not as a solvent. 

01 vetil ( fY)f/) 

not be assigned to the TA-55-19 and TA-55-20 waste streams because TA-55 waste 
management personnel did not segregate plastic waste from cellulosic waste. 

The following codes also apply to waste streams TA-55-19 and TA-55-20 from the 
Transuranic Waste Baseline fuventory Report (TWBIR), the TRUPACT II Content Code 
(TRUCON) (DOEIWIPP-89-004/Rev.13), the Radioactive Solid Waste Disposal 
(RSWD), and the Item Description Code (IDe) (Sampling Plan). 
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. TWBIR 

. TRUCON 

. 

RSWD 
IDC 

LA-M16 (TA-55-19) and LA-T16 (TA-S5-20) 
LA 116A, LA 116B, LA 116C, LA 116D, LA 116E, LA 116F, 
LA 116H, LA 1161 

A14, AIS, A16, At7, A18, A60 
004 ( combustible waste) 

. 

7.0 

(Sa., s-eJío, 3.2') 5 
ASSIGNMENT OF WASTE MATE PARAMETER CODES 

~c;.~cA 
The following waste material peter codes assigned to waste streams TA-55-19 
and TA-SS-20 based on (I) w te generation ractices described in the TA-55 Waste 
Management Procedurt? ); (2) dC3eflJ3tløR Øf131131 .sc.ßIGßath~B þRistiee3 ' 

(T',YC'P 701, Se.tiQR ll, plg~ A ....fA.l}; ofTA-55 process AK reports (TWCP-AK-2.1- 
002; TWCP-AK-2.1-003; TWCP-AK-2.I-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; 
and TWCP-AK-2.1-007); and (/) ~aste characterization data from real-time radiography 
and visual examination: 3 - 

"- W J ff - ~p l/..,J- 
. Cellulosics 
. Plastics (waste materials) 

. Rubber 

. Steel (packaging materials) 

. Plastics (packaging materials) 
. Iron-based metals/alloys (<5% by volume) 

8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

8.1 F, K, P, and U Listings 

No K-listings apply to any of the debris waste generated by the PIS codes covered 
by this report. 

The following PIS codes require HWN assignments due to the presence or use of 
F -listed chemicals. ill many cases, the applicability of the HWN is limited to 

waste generated during a specific period of time, as discussed in the appropriate 
process AK. report. 

· AC, ACl, AC2, AC3 
. AD 
. APD 
. CF 
. CLS 
· CSE 
. CW 

e CXL 
. DA 

F002, F005 

F002, F003 

F002, F003 

F002, F003 

F002, F003 
F002 

Foo2, F003 

Fee:, YQ9g 
F002 
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. HP 

. MA 

. SA 

. SE 

. WM, XO, XO 

F002, F003 
FOO 1, F002, F005 

F002, FOO3, F005 

F002 

FOOl, F002, F005 

In addition, debris waste generated under PIS codes SO and SS between 02/01/98 

and 06/l0/98~ssigned EPA HWN P120 (vanadium pentoxide). 
t ~ 

It is possible that waste generated under PIS codes AC, AC2, and SA may require 

the assignment ofEP A HWN U213 (tetrahydrofuran). tiS po~sibi1ity is being 

investigated. , M\'..J.~ J J f -fA- ) "U:". SS - J 'fA 

Because waste items from any of these PIS codes may be preseit in any given 

container of combustible debris waste, waste stream TA-55-1~~~ conservatively 

assigned the F-listings of FOOl, F002, F003, and F005. TA-55-19A is segregated 

for waste with the P-listing ofP120. Waste containers assigned to waste stream 

T A-55-20 only contain items with known PIS codes that do not carry any EP A 

HWNs. 

The reliability of this AK information can be asse~in part based on a review of 
headspace gas analyses (~IPP-compliant) fo@çlmtainers assigned to waste 

stream TA-55-l9 (Table 6). Measured gas concentrations were above the program 

required quantitation limit (PRQL) for several regulated volatile organic 

compounds: acetone, ethyl benzene, methanol, methylene chloride, methyl ethyl 

ketone, toluene, and xylenes. These results are consistent with the AK information 

summarized in this waste stream report. 

I 
J"'1II- 70 

'-'fa$, 
4F 

8.2 Toxicity Listings 

*,,~ 

ti'~ '\'Ln~ 

~ 

~,:I')~ (: 

s~ ÍI''f'~/~, 

Both TA-55-19 and TA-55-19A are conservatively assigned the D-listings of 

0004,0005,0006,0007,0008 0009,0010 0011 0018, D019, 0021, 0022, 

0035, 0038, 0039, and 0040. has no D listings. 

No D-listings are applicable to combustible debris waste generated by the 

following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 

(Americium Processing Calcination), ARI, BA, BAC, BC, BL, BM, BT, CA, CC, 

CH, CN, CO, COD, CR, CRD, CT, OF, DOP, DP, DT, ELW, EM, EVAC, FA, 

FC, FSPF, GI, GMS, HC, HG, HRS, ID, IN, lTF, ITF4, JA, LC, LIBS, MAG, 

MAS, MBC, MF, MO, MaX, MP, MW, NeD, NEPTUNIUM, NR, OB, OM, 

OR, OY, PA, PAF, PD, PF, PH, PI, PIG, PPD, PR, PS, RAP, RAP2, RB, RBJ, 

RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, UA, UPS, US, 

US2, YD, VP2, VS, WE,WLT, and ZD. 

Based on information in the T A-55 process AK reports, combustible debris waste 

generated by the following PIS codes are conservatively assigned EP A HWNs due 
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to the potential presence ofD-listed constituents. In many cases, the applicability 
ofthe HWN is limited to waste generated during a specific period of time, as discussed in the appropriate process AK. report. If a D-listed constituent is known to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confirm that its concentration is below the regulatory level. 

" 1 '1-h 
( í wLP - 

4 
j 

4"'- fo t..pJ#- 
C"::J .,. ç. kl e." Table 6. Preliminary Headspace Gas Data Fo~ums Assigned To Waste Stream TA-SS-19 

AI{ information Preliminary headspac:e gas analyses for VOCs 
Chemical MDL (ppmv UCLPO analysis Chemical present in except for Mean indicates used in process feed EPAHWN hydrogen and concentration presence above ANALYTE processes solution assignment methane). is above MDL PRQL PRQL Acetone X X F003 16.12 1Øí.7D)é 100 X 

Benzene X F005, D018 1.96 '----"'X 10 
Bromoform None apply 2.27 10 
Butanol (n-butyl alcohol) F003 8.78 X 100 I 
Carbon T ctraehloride X X D019 2.00 X 10 
Chloro benzene X F002, D021 1.93 X 10 
Chloroform X X D022 1.85 X 10 
Cyc:lohexane 

-- 1.88 X 10 
I,I-Dichloroethane 

-- 1.78 10 
I ,2- Dichloroethane 

- 2.40 10 
I,l-Diehloroethylene X None apply 2.74 X 10 
eis-I,2-Dich1oroethene None apply 2.06 X 10 
Ethyl benzene See Note F003 1.72 X 10 X 
Ethyl ether X F003 1.30 X 10 
Hydrogen 

-- 0.02 % vol X 0.1 
Methane X 

-- 0.02 % vol X 0.1 

~ol X X F003 11.42 X 100 X 
Methyl ethyl ketone X FOOS, D035 18.42 X 100 X 
Methyl isobutyl ketone None apply 16.05 X 100 
Methylene chloriru: X X F002 1.97 X 10 X 
1, I ,2,2- T etraehloroethane None apply 1.63 X 10 

FOOl, F002, I Tetrachloroelhene X X D039 1.44 X 10 
Toluene X FOOS 1.67 X 10 X 
1,1,2- Triehloro-I,2:,2-trifluoroethane 
(also known as Freon TF and Freon 113) X FOO2 1.79 X 10 
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AI( information Preliminary heads pace gas analyses for VOCs 

Cbemical MDL (ppmv UCL90 analysis 

Chemical present in except for Mean indicates 

used in process feed EPA HWN hydrogen and concentration presence above 

ANAL YTE processes solution assignment metbane)" is above MDL PRQL PRQL 

1,1 ,1- T richloroeth;me 
X None apply 1.82 X 10 

Trichloroethene 
X F002, 0040 1.31 X 10 

1,2,4- Trimethylbenzene --- 2.04 X 10 

1,3,5- Triroethylbenzene --- 2.26 X 10 

Xylene (ro and p-J1ylene) X FOD3 3.62 X 10 X 

Xylene (o-xylene) X FOO3 1.9 X 10 X 

Abbreviations: AI<. acceptable knowledge; HWN, Hazardous Waste Number; MOL, Minimum Detection Limit; PRQL, Program- 

Rc:quired Quantitation Limit; VÜC, Volatile Organic Compound 

This chemical is not regulated under 40 CFR Part 261, Subparts C and 0, nor is it listed in Appendix VIII of that 

regulation. 
* TIlese MDL values arc from the MOL study dated 6/19/00 (TWCP-3248). Different MOL values would have been in 

effect at the times that the data included in this table were acquired, so the above MOL values should only be considered 

as an approximate guide. 

There is no record documenting the use of ethyl benzene under any of the PIS codes covered by this report. However, 

recent analyses of some vacuum pump oils from TA-SS, PF -4, showed it to be present. Consequently, F003 is 

applicable to this waste stream. Other constituents on the above table that were identified in these analyses included 

acetone, benzene, chlorobenzene, 1,2-dichloroethane, tetrachloroethene, toluene, Freon-II3, trichloroethene, 1,2,4- 

trimethylbenzene, I,3,S-trichlorobenzene, Ill- and p-xylene, and o-xylene. 

AC,~ ~~ 0007,0009,0011, D018, D022) 1)038 
AC1 0007, D009, DOll, D018, D022 

AC2 D007, D009, 0011, D018, D022) Do38 

ACD D005, D006, 0007, 0008, 0011 

ACL D007, 0009 

D004, D005, 0006, D001, D008, D009, DOlO, DOll, D019, 
D039 

D005, D006, D007, D008, DOll 

0007, 0009 

0007,0008, D009, 0019, D021, D022, D039 

D006, D007, 0008, 0011 

0005, D006, D007, 0008, 0011 

0005,0006, D007, D008, DOll 

0007, 0009 

0006,0007,0008,0011 
0006,0007,0008,0011 
D006, 0007, 0008, 0009, 0011 

0007,0008,0009, DOll, D019, 0021, 0022, 0039 

0005,0006, D007, D008, 0009, DOll 

D007, 0008, 0009 

0007, 0008, D009 

D007, 0008, 0009, D019, D021, D022, D039 

NOTE: 

AD 

AL 
AP 

APO 

AS 

AT 
ATL 
AX 
BF 

BU 

CD 

CF 

CK 

CL 

CLRD 
CLS 
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COL 
CPOO 

CS 

CSE 

CV 

CW 
CX 

CXL 

00 
OOP 

OS 

ED 
EOC 

EL 

EOC 

ER 

EID 
EV 
EXT 
FDL 

FF 

FLU 

FX 
HCO 

HD 
HGMS 

HP 
HRA 
IA 

IAM 
IB 
ICP 

IE 

IS 

IX 
KBTF 
LO 

LGI 
LG2 
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no05 

0011 

0007, 0008, D009 

D007, D008, D009, D039 

0005,0006, D007, D008, 0009, DOll, D019 

D007, D008, 0009, DOll, D019, D02l, 0022, D039 

0007,0008, D009, 0011 

DOO?, D008, D009[OOlOy-T)GZl, D612. D039] 
0007,0011 (no D-listings apply after 1993) 

0008 

0006,0007,0008, D009, DOll 

D005, 0006, D007, D008, DOll 

D007 

0040 

0007, D009 

0006, 0008 

D005, 0006, 0007, D008, 0011 

0006,0007,0008, D009, 0011 

0005, DOO6, D007, D008, 0009, DOll 

D004, 0005, D006, D007, 0008, 0009, DOlO, DOll 
D022, 0040 
D004, D005, 0006, D007, 0008,0009, DOlO, DOll 

D006, D007, 0008, 0009, DOll 

D006, D007, D008, 0009, DOll 

0006, DOO?, D008, 0009, 0011 

DOO6, 0007, OOOS, D009, DOll 

D007, D008, 0009, 0011, D019, 0021, D022, 0039 

D005, D006, 0007, DOOS, 0009, 0011 

0006,0007, D008, 0009, DOll 

0005,0006, D007, D008, 0011 

D005, D006, 0007, D008, D009, 0011 

D007,0009 
0005, D006, 0007, 0008, D009, DOll 

0005,0006, D007, D008, 0011 

D006, D007, 0008, D009, DOll 
0008 

D007, D008, D009 

D006, D008 

0006, D007, 0008, D009, 0011 
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STP D007 
TDC D005, 0006, 0007, D008, 0011 
VC 0006, D008 

VPl, VP3 D009 (D listing applies only from 09/85 to 10/85) 
VU, VUL 0005, D008 

XwM, XO, XO D007, 0008, D009, 0022, 0035, 0040 (C\S.r:'"f-' h. 
XES 0004, DOOS, 0006, 0007, 0008, 0009, 0010, 0011 
XP D004, 0005, D006, D007, 0008, D009, 0010, DOll 
~OJU:8rv!ttivi) 

or~ -h kl 
C<I " ! e rw:Ji w.. 

. 

) 

ìwcp_ J:>}(~.., I ,.., <. - ~ fj R S~~;)ën,1 3.~.cJ) :I S 

8.3 Corrosivity, Reactivity, and Ignitability 

TA-55-19 has no listings for corrosivity, reactivity, or ignitability. 

TA-55-19A has no listings for corrosivity, reactivity, or ignitability. 

TA-55-20 has no listings for corrosivity, reactivity, or ignitability. 

See Section JroÓ"þ,r- 
0\ 

J.; J( Fr.' þ\ 
tf~Jcr:ftítn., /Sf flu. c:.ø,)-rJ.s ,'" p Jac..c.... tit /7j-Ss 

Ll. ~bsl'~'( of CD~"'''s:tI'- re.. .I've br j't;lItJ...Me cAt.,.,.",.}!' I,., fJu..it.wø.Jfe srre-.u r 
-1._ .a'l),fIA(t Tf'tl. ~ ~ 

oJ 

'-"""~ -,v .... DOO 1 does not apply to wastes in these waste streams despite the use of spent 
non-halogenated solvents (HWN P003), for the following reasons: 

~gS that ~e above the DL for Pu are thermally decomposed, which destroys ! any orgamc component. 

~ 
(TA ble ,). I 

. Rags that are below the DL for Pu e discarded as combustible debris, but 

r+ (.. ----+ headspace gas analyses support t contention that the solvents are not present S" Vol 1 \ in the waste at levels of concern Iø IlQQiti9R, 100 percent of the drums are 

\ subjected to headspace gas ana ysis, and drums win over 500 ppm total o r( flammable VOCs are prohibited from being shipped to WIPP. (For 
~omparison, the explosive limit for aceton~is 25,000 ppm.) 

I 
_ 

1: b., H,se If 
! 

· Solutions containing spenvnon-halogenated solvents are sent to the RLWTP 

I if they are below the DL for Pu. 

r 
I 
\ 
\ 

helJ 
(lf4Jt) 

bJk 
F;1j~) 

· If above the OL, the solutions are sent to aqueous processes as part of chloride 
or nitrate operations. Aqueous recovery steps include dissolution of any solid 
Pu in hydrochloric or nitric acid, followed by Pu recovery by ion exchange. 
The solutions are then below the DL and are either rent to the RL WTP or to 
the evaporator. 

'---- ~ 
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9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 

WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 

prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 

on waste packaging were in place at various times to ensure the absence of such items 

from the waste stream. 

. Liquids were prohibited from solid waste streams at TA-55 when the facility opened 

in January 1978. A waste management procedure written to cover operations at the 

new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 

"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

. Chemical Waste Disposal Requests (see Attachment 5), introduced in June 1980, 

included check boxes which the waste generator was required to check if the waste 

contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 

toxic, carcinogenic or highly reactive materials. R-r 71t-SS- 

41 The Certification Plan (TWCP-697) and related Generator Attachmentf(TWCP-701) 

were implemented in 1987. Waste generators were required to sign a statement on the 

WODF (see Attachment 4, pp. 4 and 5) documenting that the waste contained "no 

free liquids, pyrophorics, explosives, compressed gases, powders or materials other 

than the indicated matrix." Checkboxes were also present for indicating the presence 

or absence of corrosive chemicals. Full implementation of this generator statement 

occurred in May 1987. 

. Waste management inspectors perform visual examination of the waste prior to its 

initial packaging, thus allowing the inspectors to verify the generator's WODF 

statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

. In addition to the above-mentioned prohibitions on explosives in waste, explosives 

were altogether prohibited from TA-55 until installation of the hnpact Test Facility in 

the early 1990s. In the event of a misfire or unconsumed explosives, a pro 

place at TA-55 to ensure that explosives do not enter the waste stre (TWCP-xxxx). 
So ),"1 

+0 
pf'lvlk. 

. The Waste ProfIle Request Form (WPRF), which has been in use at LANL since 

1991, includes a statement which must be authenticated by the waste generator, that 

the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

. The TA-55 Generator Attachments to the Certification Plan were updated in 1995 

(TWCP-700) but the prohibition on liquids in the waste, and the waste management 

inspection, remained in effect. 

Hence, since the inception of operations at T A - 55, corrosive and reactive wastes have 

been excluded from TA-55 solid wastes through the prohibition of liquids. (~G""'tf,sIJ +0 ~hJ14re.. 

t"--- etc.!...s;lI"\ 1l;h/-f,JÆ C.,nst;tv.-e..1:s 
6..re dtJlr.1>tJ Ù, Sfl.dItn. Él.3.) 



TWCP-AK-2.l-008,R2 (LA-UR-Ol-) 
Effective Date: Page 44 of 45 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto kitty litter (vermiculite) and discarded in an 
appropriate waste stream and containerized gases that are found to be present are 
removed, or the container is tagged as non-compliant by filing a Prohibited Waste Report 
in accordance with Nonconformance Reporting and Tracking (TWCP-QP-l.I-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROmBlTED ~'ì..o 
Controls are in place to e ure chemical compatibility for the waste contents and the 
TRUPACT-II. Section 

. summarizes administrative controls in place at TA-55 that 
prohibit incompatible chemicals in the waste, and measures taken to verify their absence. 
In addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C- Segregation and separation chart of hazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each waste 
items specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1990s, explosives were prohibited 
from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verifY the 
generator's WODF statement. 

11.0 

A chemical compatibility analysis was performed for TRUCON codes 116/216 
(combustible waste) which indicated that all chemicals and the waste matrix were 
compatible at levels greater than trace amounts (Content Code Assessments for LANL 
TRUCON Codes [DOElWIPP-89-004]). During the p:}>jess AK search, additional 
chemicals were identified and are listed in Section 3.,.1; a new compatibility analysis is 

underway, but since these additional chemicals are~~trace quantities in the TA-55-l9 
and TA-55-20 waste streams, no incompatibilities sh uld exist. 

Ol\~ preJ~,J- eJ- 

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORlCS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >10/0 RADIONUCLIDE 
PYROPHORICS 

I 
3, b.3 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 
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Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 1992 

(TWCP-4l66). These were routinely discarded as metal debris waste. From 1988 until 

May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 

venting was indicated by inserting a metal wire into the valve. After May 1992, spray 

cans were no longer used in glove boxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 

container and visual examination of selected containers during TWCP characterization 

a.ctivities. Any free liquids are absorbed, and any sealed containers greater than 4 L in 

volume, or unpunctured or unvented gas containers, are removed; or else the container is 

tagged as non-compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP-l.l-007). 

Administrative and procedural controls on the prohibited pyrophorics in TRU waste and 

the absence ofpyrophorics has been verified through testing. For items ofpyrochemical 
salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 

since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 

similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 

the RFETS (TWCP-250l) have shown (1) no autoignition, (2) no spontaneous 
combustion, and (3) no sparking. Experimental results on the reactivity ofLANL direct 

oxide reduction (OOR) salt with water and the reactivity in air of heated calcium metal 
nodules from DOR salts indicate the absence of "dangerous when wet materials" and 

pyrophoricity in these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked ifthe waste contained pyrophoric, flammable, corrosive, or 
I~xplosive materials (see Attachment 5, Chemical Waste Disposal Request). 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 

Generator Attachments, associated waste packaging procedures, and quality assurance 

systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." The TA-55 Attachment to the 

Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-701, Sections 3.8.5-3.8.7). 

12.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into TA-55 processes as documented in the TA-55 procedures 

reviewed during this AK search~p9ltj\(TWCP-AK-2.1-002; TWCP-AK-2.1-003; 
TWCP-AK-2.1-004; TWCP-AK-2.1-005; TWCP-AK-2.1-006; and TWCP-AK-2.1-007) 
and summarized in the process inputs listed in Tables 1 and 4. Oils used in the reviewed 

processes include vacuum pump oils, and cutting fluids used for cooling purposes; none 
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IOf these oils are known to contain PCBs. All transfonners known to contain PCBs have 
been tracked from the time of startup ofTA-55 in 1978. Whenever any transformer oil is 

drained, it is handled by a subcontractor who is wholly responsible for its disposal 

(TWCP-AK-2.l-005, R.l, Section 9.0). This oil does not enter the LANL disposal 

operations. 

13.0 DETERMINA nON OF THE MAXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITTED FOR WASTE PACKAGING 

Waste streams TA-55-19 and TA-55-20 are primarily generated from operations 
JI..!.u- +0 

performed in gloveboxes. The waste material is placed directly into bag-out bags (also 
A. 

J.4 
called inner bags) through an opening in the glovebox where the bag is attached, and the 
bag is then closed and detached from the glovebox. Waste streams TA-55-19 and 

te'lLr 

TA-55-20 may also be generated from "hot jobs" outside ofthe glovebox, such as valve lJß.r ItK -VE 
changes, or from decontamination of spills or other releases. In these cases, the waste is ,- 
placed directly into one (or possibly more) inner bags at the work area. The maximum 1< e (A,tJ ,,'}pí III 
number of confinement layers in any case is six (TWCP-816). 

~ ; " 
J ""J J 

A minor source of waste streams TA-55-19 and TA-55-20 is room trash that was 
originally considered to be low-level waste, which is collected in plastic bags inside 
cardboard boxes. Occasionally, when assayed, these boxes are determined to be TRU 
waste. These boxes may be sorted to remove the "hot" item, or the whole box may be 
bagged and sent to the TRU packaging area for placement in drums containing waste 
streams TA-55-l9 or TA-55-20, as appropriate. When this occurs, the PIS code WM is 

assigned to the waste. Due to the additional layers of plastic that are present when this 
operation occurs, drums with the PIS code WM are assumed to contain up to two more 
layers of internal packaging than other drums. 

Waste drum packaging procedures for waste streams TA-55-19 and TA-55-20 have gone 
through several changes since the beginning of operations at TA-55. TRUCON Code 
assignments made by the waste generator are compiled in the Sampling Plan. However, in 

the absence oftbis information, TRUCON Codes will be assigned to the waste container 
in accordance with the default packaging configurations and associated TRUCON codes 

shown in Table 7, that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816). 

Table 7. Maximum Layers of Confinement for be Used for TA-55-19 and TA-5S-20 Waste 
Containers in the Absence of More Specific Waste Characterization Data 

Time 
Framle 

PIS 

Code Layers of Confinement* TRUCON Code 



TWCP-AK-2.1-008,R.2 (LA-UR-Ol-) 
Effective Date: 

01/78- all 
05/87 

05/87- 
01/97 

05/87- 
present 

'I 

01/97- ;' 
present 

all 
except 

WM, 
XO 

Maximum of 6 layers: 

· up to 4 inner bags 

. up to 2 liner bags 

· all bag closures by either twist & tie; or twist, tie & 

tape 

Maximum of 4 layers: 

. up to 2 inner bags 

. 2 liner bags 
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LA 116 I 

LA 116 A 

LA 1161 

Maximum of 1 layer: 

. I carbon-filter vented inner bag (if initial bag is 

breached, bag is placed in second bag and first bag is 

slit open), closed by either twist & tie; or twist, tie & 

tape 

. 2 liner bags, folded, no closure 

* Layers of c nfinement for these TRUCON Codes are defined in DOEfWIPP-89-004 

either twist & tie; twist, tie & tape, 
, or folded 

WM, 
xo 

air. 
exc pt 
W 

, 

X 
'/ 

fT a:r-t do~ 

..,.--. J v\ 1\1.. -~ í hlJl.r+ ('Jew J ecÞfp, 

Ax c~'r~$ÕÌI 
(JY~ 

LA 116 E 

or V,07 ') 
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DßY,V 

AK 
ARmS 
CFR 
CMPO 

----èDCHP 

DHI)CMP 
DL 
DOE 

-4>DOR 
DWLS 
EPA 
F 

~~ 

FOOF 
HEPA 
HWN 
ID 
IDC 
K 

LANL 
LLW 

tA~b~iDOR 

NDA ~MT 
, P 

PCB 

PRQL 
PIS 

'"::.Ð_i}.A 
e,", -R&D 

RD&D 
l\\_'8\S ~R~Il:.A \",-" 

RL WTF 
RMDC 
RSWD 
Sampling Plan 

SME 
SOP 

TA 
TBP 

Page v of xviii 

ACRONYMS 

acceptable knowledge 

Advanced Recovery and Integrated Extraction System 

Code ofPederal Regulations 
octylphenyldi~sobutylcarbaIIloylmethylpho&phine ~xidpet., 
dicesium hexachloroplutonate ~ d~ 01-\+,' '(.JIA-+Y I P os 6fìMe 

dihexyl N,N -diethy1carbamoylmethyl phosphonate 

discard limit 
U.S. Department of Energy 
direct oxide reduction 
Discardable Waste Log Sheet .ft"i-Çì,X 
U.S. Environmental Protection Agency 
_ VIo- 
RCRA hazardous waste codEffor hazardous wastes from non-specific 

~ource~efmed in 40 CFR Subpart D, Section 261.31 
~xygeiØluoride 

high-efficiency particulate air 
hazardous waste number 
item identification 

item description code 
-' RCRA hazardous waste code",for hazardous wastes from specific sources, 

defmed in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 6 

Assli'-'1 
>t$+eWl 

í 
_ 

" ml"'l.Q. I 
low-level waste fYì....H-ìple t:llerj"1 

multicyc1e dire~ \. 
lX.~S"'ï 

material type {\_de~(lÞd\Je. 
Nuclear Material Tec1mol~ 

{\O 

RCRA hazardous waste coöe for acute hazardous waste defined in 40 CFR 
Subpart D, Section 261.33 /I. 

polychlorinated biphenyl 

program required quantitation limit 

process/status [ code] 

quality assurance 

research and development 
research, development, and demonstration 
Resource Conservation and Recovery A2i-------> Roct'l F-/ c.t~ ~'1 v;Yb/rl~..-rtúl ì-eChI1Ø/"8-'J 

Radioactive Liquid Waste Treatment Facility 

Records Management/Document Control 
radioactive solid waste disposal 

Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001,R.3) 
subject matter expert 
safe operating procedure 
technical area 
tributyl phosphate 
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PROCESS/STATUS CODE INDEX 

PIS Code PIS Name AI( Process Report and Primary Report Section RCRA Listings for 
in which PIS Code is Desc:ribed* Combustible Debris 

0007,0009,0011, 
AC 

c/ 
Actinide chemistry, R&D . Miscellaneous Operations 

1) 
3.4.3, Att. 4 0018,0022, F002, 

lA,~ .? FOO5 fA. 
t? 

- 

D007,000o/,'DOll, 
ACI Actinide chemistry, R&O Miscellaneous Operations 3.4.3, Att. 4 D018, 0022, F002, 

FOO5 

0007,0009,0011, 
AC2 Actinide chemistry, R&O Miscellaneous Operations j)~;~,A~ 0018,0022, F002, 

.-/ F005.. ,~. 
. 

AC3 Actinide chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 J 

ACC Ammonium chloride Special Processing 3.4.8, Att. 4 
conversion 

ACD Cascade dissolver Special Processing 3.4.1, Att. 4 0005, D006, 0007, 
D008, DO 11 

ACL 
Analytical chemistry 

Miscellaneous Operations 3.4.4, Att. 4 0007, 0009 
laboratory 

0004, D005, 0006, 

AD 
Actinide processing 

Miscellaneous Operations 3.4.1, Att. 4 D007, DOOS, 0009, 
demonstration 0010, DOll, 0019, 

0039, F002, F003 

AL Ash leach Nitrate Operations 3.4.2, Att. 4 
DOOS, 0006, 0007. 

0008,0011 

AO Assembly operation Metal Operation Processes 3.4.3, An. 4 

AO 
Americium processing 

Nitrate Operations 3.4.3,3.4.6, Att. 4 
calcination 

AP Americium purification Nitrate Operations 3.4.3,3.4.6, Att. 4 0007, 0009 

Actinide processing 
DOO7, 0008, 0009, 

APO v' Miscellaneous Operations 3.4.7, Att. 4 D019, 0021, 0022, 
demonstration 

0039, F002, F003 

ARI ARIES Metal Operation Processes 3.4.3, Att. 4 

AS Anode heel dissolution Nitrate Operations 3.4.2, 3.4.6, Att. 4 
D006, 0007, 0008, 

0011 

AT Ash testing Nitrate Operations 3.4.2, Att. 4 0005,0006,0007. 
0008,0011 

ATL 
Advanced test line for 

Nitrate Operations 3.4.2, Att. 4 0005, D006, 0007, 
actinide separation RD&D 0008, DOli 

AX Solution assay Miscellaneous Operations 3.4.3, Att. 4 I 0007,0009 

BA Basement isopress Metal Operation Processes 3.4.2, Att. 4 

BAC 
Bacterial decomposition of 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
cellulose items 

BC Physical properties Metal Operation Processes 3.4.2, Att. 4 

BF 
Unknown name for PIS 

Nitrate Operations 3.4.6, Att. 4 0006, 0007, 0008, 
code DOll 

-I <- 
.J 

.", ,-.) 
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PIS-Code PIS Name AK Process Report and Primary Report Section RCRA Listinp for 
in which PIS Code is Described* Combustible Debris 

BL Blending Nitrate.Operations 3.4.1,3.4.6, An. 4 

BM Burning metal Nitrate Operations 3.4.1, An. 4 

BT Burst testing . Metal Operation Processes 3.4.3, An. 4 ~.., - I ..... -- 
BU Button burning Nitrate Operations . 3.4.1,3.4.6, An. 4 0006, 0007, 0008, 

0011 

CA Casting Metal Operation Processes 3.4.2, Att. 4 

CC Calcination Nitrate Operations 3.4.3,3.4.6, An. 4 

CD Hydroxide cake dissolution Nitrate Operations 3.4.2, An. 4 D006, 0007, 0008, 
0009,0011 

0007, 0008, 0009, 

CF/ Cement fixation Nitrate Operations 3.4.5, An. 4 0011, D019, 0021, 
0022, D039, F002, 

F003 

CH Characterization Nitrate Operations 3.4.3, 3.4.6, An. 4 

CK 
RD&D volatile fluoride Pu 

Miscellaneous Operations 3.4.2, An. 4 0005, D006, D007, 
recovery DOOS, 0009,0011 

CL Crucible processing Chloride Operations 3.4.2,3.4.3, An. 4 0007, 0008, 0009 

CLRD Aqueous chloride R&D Chloride Operations 3.4.2, Att 4 0007, D008, 0009 

Accountable CLS chlolide 3.4.2,3.4.3,3.4.4, 
DOO7, DOOS, 0009, 

CLS 
solutions 

Chloride Operations 
Att.4 0019,0021,0022, 

D039, FOOl, F003 

CN C-N-O analysis Metal Operation Processes 3.4.1,Att.4 

CO Comminution Metal Operation Processes 3.4.1, Att. 4 

COD 
Chlorinated oxide 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
dissolution 

COL Chlorinated oxide leach Nitrate Operations 3.4.2, 3.4.6, Att. 4 D005 

CPOD 
Catalyzed electrochemical 

Nitrate Operations 3.4.2, Att. 4 0011 
plutonium oxide dissolver 

CR Crushing and pulverizing Nitrate Operations 3.4.1. Att. 4 : 

CRD 
Chlorination/reduction 

pyrochemical Processes 3.4, An. 4 
RD&D 

CS Chloride solutions Chloride Operations 3.4.3, An. 4 D007,D008, D009 

CSE Chloride solvent extraction Chloride Operations 3.4.3, Att 4 D007, 0008, D009, 
0039, F002 

CT Compatibility testing Metal Operation Processes 3.4.1, An. 4 

RD&D experimental 
D005, 0006, 0007, 

CV 
chlorination processes 

Miscellaneous Operations 3.4.2, Att. 4 DOOS, DO~~, DOll, 
0019 

D007, D008, D009, 

CW Caustic waste Chloride Operations 3.4.4, An. 4 DOll, 0019, D02l, 
D022, D039, F002, 

F003 

No 
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AK. Process Report and Primary Report Section RCRA Listings for 

I 

in which PIS Code is Described* Combustible Debris 

CX Chloride anion exchange Chloride Operations 
3.4.2,3.4.3,3.4.4, D007, 0008, 0009, 

An. 4 DOll 

CXL 
Experimental chloride 

. Chloride Operations 3.4.2, 3.4.3, Att. 4 ~'~~'~' 
extraction line O/'Ì'(Õ ~ ~ 

~,....~, 
DA Alloy development Pu items Metal Operation Processes 3.4.2, An. 4 

c 
F002 

OF 
DS furnace and oxide 

Nitrate Operations 3.4.3, 3.4.6, Att. 4 
preparation 

DO Dissolution of oxide Special Processing 3.4.3,3.4.5,3,4,7, D007, DOll 
An. 4 

DOP Detector oxide preparation Metal Operation Processes 3.4.2, An. 4 :n~Oß 
DP Dry processing Nitrate Operations 3.4.1,3.4.6, An. 4 

DS Ion exchange Nitrate Operations 3.4.3, An. 4 D006, D007, 0008. 
0009,0011 

DT John Ward R&D Metal Operation Processes 3.4.2, An. 4 

ED Cascade dissolver Nitrate Operations 3.4.2, An. 4 0005, D006, D007, 
D008,DOll 

EDC 
Electrolytic 

Miscellaneous Operations 3.4.8, An. 4 Doo~ decontamination 

EL Element loading Metal Operation Processes 3.4.1, An. 4 Do4()'""" 
...l 

ELW Experimental laser welding Metal Operation Processes 3.4.3, Att. 4 

EM Electron microscopy Metal Operation Processes 3.4.2, An. 4 

EOC 
Experimental oxide 

Miscellaneous Operations 3.4.5, Att. 4 0007, D009 
characterization 

ER Elcctrorefining PyrocbemicaI Processes 3.4.4, An. 4 D006, 0008 

ETD 
Experimental thermal 

Nitrate Operations 3.4.1,3.4,6, Att. 4 D005, 0006, DOO?, 

decomposition 0008, DOll 

EV Evaporator Nitrate Operations 3.4.4, Att. 4 0006, D007, D008, 
0009,0011 

EVAC Evacuation and bake out Metal Operation Processes 3.4.3, An. 4 I 

EXT Extraction RD&D Miscellaneous Operations 3.4.6, An. 4 0005,0006, D007, 
0008, 0009, 0011 

FA Americium processing Nitrate Operations 3.4.3,3.4.6, An. 4 

FC Canning Nitrate Operations 3.4.3,3.4.6, An. 4 

FDL FOOF demonstration loop Miscellaneous Operations 3.4.2, Att. 4 0005, 0006" ~ POO"/J D3 
0008, D009, D 

FF Fuel fabrication Metal Operation Processes 3.4.1, Att. 4 0022, 0040 

FLU Fluorination RD&D Miscellaneous Operations 3.4.2, Att. 4 D005, D~~J.Juu7, 1)00 ) 
D008, DO 0011 ÞO/b 

FSPF Special furnace operations Metal Operation Processes 3.4.3, Att. 4 

FX Cement to drum Nitrate Operations 3.4.6, An. 4 D006, DOO?, 0008, 
0009, DOll 

GI Pellet grinding & inspection Metal Operation Processes 3.4.1, An. 4 
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PIS Code PIS Name AK Process Report and Primary Report Section RCRA Listinp for 
in which PIS Code is Described* Combustible Debris 

GMS Open gradient magnetic 
Nitrate Operations 3.4.1, AU. 4 

separation 

HC Calcination Nitrate Operations 3.4.3,3.4.6, Au. 4 

'. 0006, 0007, D008, 
HCD Hydroxide cake dissolution Nitrate Operations 3.4.2, Au. 4 

D009, 0011 

HD Hydroxide cake dissolution Nitrate Operations 3.4.2, At!. 4 D006, no07, 0008, 
0009, 0011 

HG Pu removal by mercury Metal Operation Processes 3.4.2, AU. 4 

HGMS 
High gradient magnetic 

Nitrate Operations 3.4.1,3.4.6, Att. 4 0006,0007,0008, 
separation 0009. 0011 

0007,0008.0009, 

HP Cement fixation Nitrate Operations 3.4.5, An. 4 0011.0019. D021, 
D022, 0039, F002, 

F003 

HRS 
High resolution 

Miscellaneous Operations 3.4.5, AU. 4 
spectroscopy 

IA 
Impure americium holding 

Nitrate Operations 3.4.5,3.4.6, Att. 4 0006.0007,0008, 
for discard 0009,0011 

lAM Inspection and. measurement Special Processing 3.4.1, An. 4 0005, D006, 0007, 
0008,0011 

ill 
Matrix study of 

Miscellaneous Operations 3.4.6, Att. 4 0005, D006, 0007, 
pyrochemical salts D008, 0009, 0011 

ICP ICP-AES analysis Miscellaneous Operations 3.4.4, Att. 4 0007, 0009 

ill Immersion density Metal Operation Processes 3.4.1, Att. 4 

IE Isotope enrichment Miscellaneous Operations 3.4.2, Att. 4 0005, 0006, 0007, 
0008,0009,0011 

IN Inspection Metal Operation Processes 3.4.2. An. 4 
. 

IS Incinerator Nitrate Operations 3.4.1, Att. 4 0005,0006.0007, 
0008, 0011 

ITF Impact test facility Metal Operation Processes 3.4.2, Att. 4 

ITF4 Impact test facility Metal Operation Processes 3.4.2, An. 4 
.- 

IX Ion exchange Special Processing 3.4.2, Att. 4 0006, 0007, 0008, 
0009, DOll 

JA Gas isostatic press Metal Operation Processes 3.4.2, An. 4 

KBTF Kolsky bar test'facility Metal Operation Processes 3.4.3, Att. 4 0008 

LC Uranium plutonium 
Nitrate Operations 3.4.2, 3.4.6, Att. 4 

processing 

LD 
Chloride leach & 

Chloride Operations 3.4 .2. An. 4 0007, 0008. 0009 
dissolution 

LGI Non combustible leach Nitrate Operations 3.4.2, 3.4.6, Att. 4 0006, D008 

LG2 Hydroxide cake dissolution Nitrate Operations 3.4.2,3.4.6, An. 4 0006, 0007, 0008, 
0009,0011 

LI 
XF6 experimental 

Miscellaneous Operations 3.4.2, Art. 4 0005,0006,0007, 
measurements 0008, 0009, 0011 

; ,',..-- I 't- . 

7 

-....-"" 
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LmS 
Laser-induced breakdown 

Miscellaneous Operations 3.4.5, Au. 4 

spectroscopy system 

LR Ion exchange Nitrate Operations 3.4.3, Au. 4 0006, 0007, 0008, 
0009, DOll 

MA Machining Metal Operation Processes 3.4.2, AU. 4 
0035,0040,(002, 

F005 Foul 

MAG Magnetic separation Nitrate Operations 3.4.1, Att. 4 

MAS 
RD&O experimental 

Nitrate Operations 3.4.1,An.4 
processes 

"- 7\ 
MB 

Nitric dissolution of molten Chloride Operations 3.4.2, An. 4 

~.~ 
007,0008, 

salts Nitrate Operations 3.4.2,3.4.6, Att. 4 0009 

MBC Crystal Metal Operation Processes 3.4.3, Att. 4 

ME Metallography Miscellaneous Operations 3.4.10, Att. 4 I 0007, 0040, F003 

MELL 
Mediated electro-oxidation 

Nitrate Operations 3.4.2, Att. 4 0006, 0007, 0008, 
ofLLW D009, DOll 

MF Metals furnace Nitrate Operations 3.4.1, 3.4.6, An. 4 

ML Non-Pu metal leach Nitrate Operations 3.4.2, Au. 4 0006, 0008 

MO Metal oxidation, room 429 Pyrocbemical Processes 3.4.9, AU. 4 

MOX 
Mixed oxide fuel 

Metal Operation Processes 3.4.1,AU.4 
production 

MP Metal preparation Pyrochemical Processes 3.4.1, AU. 4 

MPO Cascade dissolver Nitrate Operations 3.4.2, AU. 4 0005, 0006, 0007, 
D008,OOl1 

MS 
Molten salts purification 

Chloride Operations 3.4.2, Au. 4 0007, 0008, 0009 
dissolution 

MW Metal working Metal Operation Processes 3.4.2, Att. 4 

NC Noncombustible leach Nitrate Operations 3.4.2, Au. 4 D006, 0008 

NCO Nonconfirming drums Miscellaneous Operations 3.4.9, Au. 4 

NEPTUNIUM Neptunium Pyrochemical Processes 3.4.10, Att. 4 

NL Noncombustible leach Nitrate Operations 3.4.2,3.4.6, Att. 4 0006, 0008 

NR Nitrate recovery Nitrate Operations 3.4.2,3.4.6, An. 4 

OB Oxide blending Metal Operation Processes 3.4.1, Att 4 

00 Oxide dissolution Nitrate Operations 3.4.2, Au. 4 0006,0007,0008 

OH Hydroxide precipitation Nitrate Operations 3.4.1,3.4.3, Au. 4 0006, 0007, D008, 
0009, DOll 

OM 
Oxygen to metal ratio 

Metal Operation Processes 3.4.1, An. 4 
determination 

OR Direct oxide reduction Pyrocbemical Processes 3.4.2, Att. 4 

OY Oxalate precipitation Nitrate Operations 3.4.1,3.4.3, Att. 4 

PA Passivation Nitrate Operations 3.4.1,3.4.6, Att. 4 

.--........ 
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PAP Passivation furnaces Nitrate Operations 3.4.1, Att. 4 

PB Pu-beryllium source 
Chloride Operations 3.4.1, Att. 4 0007,0008,0009 

recovery 

PCH Plasma chemistry Metal OperatioI! Processes 3.4.2, An. 4 0007 

PO Pit disassembly Metal Operation Processes 3.4.2, An. 4 

PE Sputtering process Metal Operation Processes 3.4.2, An. 4 0004 

PF Plutonium surfaces Metal Operation Processes 3.4.2, An. 4 

PH Thermal hydride/debydride Metal Operation Processes 3.4.2, An. 4 

PI Preparation of isotopes Special Processing 3.4.4, An. 4 

PIG Welding Metal Operation Processes 3.4.3, An. 4 

PK Pickling and nitrate holding Pyrochemical Processes 3.4.11, An. 4 D006, 0007,0008, 
DOli 

POSM 
Processing out-of- Special Processing 3.4.3, An. 4 D007, DO 11 
specification material 

PPO Pu pellet dissolution Special Processing 3.4.11, An. 4 

PR Peroxide precipitation Nitrate Operations 3.4.3, An. 4 

PRR 
Pyrochemical residue 

Chloride Operations 3.4.3,3.4.4, Att. 4 0007, DOO9 
recovery 

PS 
Peroxide precipitation of 

Nitrate Operations 3.4.2,3.4.6, Att. 4 
MSE salts 

PT 
Plutonium-thorium 

Nitrate Operations 3.4.2,3.4.6, Att. 4 D007 
separation 

PTP 
Plutonium trichloride 

Pyrochemical Processes 3.4.12, An. 4 0019 
preparation 

PTS RD&D pretreatment study Nitrate Operations 3.4.1,3.4.6, An. 4 D005, 0006, 0007, 
0008, DOll 

PUB PufBe source recovery Chloride Operations 3.4.1, An. 4 0007, n008, 0009 

) 
MattÍple nOR ...... 

.......u 

3.4.6,3.4.7,3.4.8, PX ~eration and ~ Special Processing n006, 0008, 0019 
ctrorc:J:_:_- 

3.4.9,3.4.10, Att. 4 

RA / Recovery of anodes Pyrochemícal Processes 3.4.6, An. 4 0005 

RAP / Research alloy preparation Metal Operation Processes 3.4.3, An. 4 

RAP2 / Research alloy preparation Metal Operation Processes 3.4.3, Atl. 4 

n004, nODS, 0006, 
RASS RSS Raman spectroscopy system Miscellaneous Operations 3.4.5, An. 4 0007, 0008, 0009, 

DOlO, 0011, 0019 

RB Roasting and blending Nitrate Operations 3.4.3, Att. 4 

RBJ Roasting and blending Jr Nitrate Operations 3.4.3, Att. 4 

RC Rotary calciner Nitrate Operations 3.4.1,3.4.6, An. 4 0005, 0006, n007, 
0008, DO 11 

RCM \ Rich column material ion 
Nitrate Operations 3.4.3, An. 4 

exchange 

~ 
II ~ 

~.eÌl4í~ ~ yo J....,J. /è &, 1) 
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RD 
Repackaging into 

Miscellaneous Operations 3.4.9, An. 4 
retrievable drums 

RFX Ion exchange Nitrate Operations 3.4.3, An. 4 

RL Radiochemical coating Metal Operation Processes 3.4.2, An. 4 

RM Reduction to metal Special Processing 3.4.4,3.4.6,3.4.7, 
3.4.8,3.4.9, Att. 4 

RO Oil recovery Nitrate Operations 3.4.1,3.4.6, Att. 4 0006, 0008, D040 

RR Ion exchange Nitrate Operations 3.4.3, An. 4 0006, 0007, 0008, 
D009,D011 

RS Pellet sintering Metal Operation Processes 3.4.1, An. 4 

0007,0009,0018, 
SA Super acid RD&D Miscellaneous Operations 3.4.3, Att.. 4 DQ38, F002, F003, 

F005 ci 

SB Scrap burning Special Processing 3.4.1, Att.. 4 D005, 0006, D007, 
0008, DO 11 

SBB CalAl scrubbing RD&O Special Processing 3.4.9, An. 4 

SC Cascade dissolver, G437 Nitrate Operations 3.4.2, An. 4 0005, D006, 0007, 
0008, DO 11 

SCB 
Chlorination Cal AI 

Pyrochemical Processes 3.4.2, Att. 4 
scrubbing RD&O 

SO Salt distillation Pyrochemical Processes 3.4.5, An. 4 PI20 

SE Solvent extraction Chloride Operations 3.4.3, An. 4 0007, 0008, 0009, 
0039, F002 

SL Scrap leaching Special Processing 3.4.1, An. 4 D005, 0006, 0007, 
0008, DO 11 

SMP SP mounting preparation Miscellaneous Operations 3.4.5, An. 4 

Super oxidizer, FOOF 0004,0005,0006, 
SO Miscellaneous Operations 3.4.2, An. 4 0007, 0008, 0009, 

program 0010,0011 
SP Scrap dissolution, G438 Nitrate Operations 3.4.2, AU. 4 0007 

SRL Special recovery line Metal Operation Processes 3.4.2, An. 4 

SS Salt stripping Pyrochemical Processes 3.4.3,3.4.4,3.4.5, 0006,0008, PI20 
3.4.7,3.4.8, Att. 4 

SSD Special scrap dissolution Nitrate Operations 3.4.2, 3.4.6, Att. 4 D006, 0007, 0008 

SSMD SS material development Pyrochemical Processes 3 A, Att. 4 DOO9 

STF Standard fabrication Miscellaneous Operations 3.4.6, An. 4 0007 

SX Americium processing 
Nitrate Operations 3.4.3,3.4.6, An. 4 

silicon removal 

IDC 
Thermal decomposition of 

Nitrate Operations 3.4.1, An. 4 0005.0006, D007, 
cellulose items D008, DOli 

TIGR 
Thermally induced gallium 

Metal Operation Processes 3.4.3, An. 4 
removal 

~'-::. 
.J....l-.:> 

., 
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UA Uranium fàbrication Metal Operation Processes 3.4.2, An. 4 

UPS 
Uraniwnlplutoniwn 

Nitrate Operations 3.4.2, An. 4 
separation 

US Uranium separation for 
Nitrate Operations 3.4.2,3.4.6, An. 4 

solid solution feed 

US2 Uranium separation for non- 
Nitrate Operations 3.4.2,3.4.6, Att. 4 

solid solutions feed . 

VC Variable CSMO scrap 
Nitrate Operations 3.4.2,3.4.6, Att. 4 D006, DOO8 dissolution 

VD 
Vapor degreaser and sand 

Metal Operation Processes 3.4.2, An. 4 
blasting 

VPI CSMO scrap dissolution Nitrate Operations 3.4.2, 3.4.6, An. 4 D009 

VP2 Polycube processing Nitrate Operations 3.4.1,3.4.6, Att. 4 

VP3 Hydroxide precipitation Nitrate Operations 3.4.3,3.4.6, Att. 4 POlI~r 
VS Confinnation, inspection & 

Miscellaneous Operations 3.4.5, Att. 4 
sampling 

VU Vessel unloading Special Processing Att.4 DOOS, DOO8 

VUL Vessel unloading Nitrate Operations 3.4.1, Att. 4 DOOS, DOO8 

WE Welding Metal Operation Processes 3.4.2, An. 4 ~C.g? - 

WLT Welding leak test Metal Operation Processes 3.4.3, Atl4 
--- - 

( D007.~æP 
WM Waste management Miscellaneous Operations 3.4.9, Att. 4 D022, 0035, D040 

-....EOO1, FOO 5 

Inactive or unspecified PIS ( ~07, DOO8,-~, 
XO Miscellaneous Operations 3.4.9, Att. 4 0022, D03S, D040, material 

1<'fV\1 1<'(\(\") I<'~ 
D004, DOOS, 0006, 

XES X-ray energy spectroscopy Miscellaneous Operations 3.4.5, AU. 4 DOO?, DOO8, D009, j 
DOlO, DOli I 

Inactive or unspecified PIS D007, DOOS. D009, I 
XO 

materia] 
Miscellaneous Operations 3.4.9, Att. 4 D022, 0035, 0040, 

FOOl, F002, F005 

RD&D experimental 0004,0005, 0006, 
XP Miscellaneous Operations 3.4.4, Au. 4 D007, 0008, 0009, processes 

DO 10, DO II 
ZD Scrap oxide dissolution Nitrate Operations 3.4.2,3.4.6, Att. 4 

ne.t- 

Fc;x)( 

* 
Proc;ess AK summary reports: Chloride Operations (TWCP-AK-2.1-002, R.I), Metal Operation Processes 
(TVrCP-AK-2.1-003, R.l), Miscellaneous Operations (TWCP-AK-2.1-004, R.I), Nitrate Operations (TWCP-AK- 
2.1-005, R.l), Pyrochemical Processes (lWCP-AK.-2.l-006, R.1), and Special Processing (TWCP-AK-2.I-007, 
R.t) 
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Waste Stream Number and Title: TA-55-19, Mixed Combustible Debris Waste 

_ 

. \. 
TA-55-20, Non-mixed Combustible Debris Waste 

:.:,"':'rn'N) .l!'~ Cc.;1 e 
"')~';} Gr,,,,, y> 

S S(:)O~ 
Waste Matrix Code and i>escrip~~n: S5300 

r-=- íwÜ,R: p."> ') 
TRUCON Codes: LA116A, LA116B, LA116C, LA116D, LAl16E, 

LAl16F, LA116H, LA1161 

Maximum Layers of Packaging: 6 

Site: LANL 
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Waste-Generating Facility: 

Timf~ Period of Generation: 

TA-55, Plutonium Facility (building PF-4), all wings 

TA-55-19: 1978-present; TA-55-20: 1979-present 

Defense Waste Status: 

Wast.e Stream Volume (as stored): 

Defense-related TRU waste. There is no historical 

record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

TA-55-19: 4173 containers (873 m3) 
TA-55-20: 281 containers (59 m3) 

TA-55-19: 850 SWBs, 3873 drums (2390 m3) 
TA-55-20: not available 

Waste Stream Volume (after 
repackaging): 

Wast.e Material Parameter List (including packaging) 

Waste materials: cellulosics, rubber, plastics; iron-based metals and alloys (<5% by volume) 
p'ackC!ging m~te:~als: ~e~, pl~icsC2 

~~ l~ì\>.. - . - t~-~ I 

Waste Stream Description 

The combustible debris waste stream includes rubber, plastic-based, and cellulose-based waste 
generated at the facility. Plastic-based waste includes, but may not be limited to, polyethylene 
and vinyl tape; gloves; plastic vials; polystyrene; Tygon tubing; polyvinyl chloride plastic; Teflon 
products; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to, rags, wood, paper, and cardboard; laboratory coats and 
coveralls; booties and cotton gloves, and similar materials. The waste may also contain a small 
fraction (less than 5 percent) of non-combustible solids (e.g., scrap metal, metal lids, zippers, 
discarded tools). 
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Waste Generating Processes 

Plutonium manufacturing, recovery, and research operations at the TA-55 Plutonium Facility, as 
well as associated maintenance operations, generate transuranic wastes. These operations 
include: 

· Preparation of ultra-pure plutonium metals, alloys, and compounds 

· Preparation of specific alloys, including casting' and machining these materials into specific 
shapes 

· Determination of the high-temperature thermodynamic properties of plutonium 
· Reclamation of plutonium from scrap and residues produced by numerous feed sources 
· Disassembly of components for inspection and analysis 

· Manufacturing of pans on a limited basis 

RCRA Characterization: 

TA-55-19 is conservatively assigned the following EPA Hazardous Waste Numbers (HWN). 
Many of the HWNs are time-dependent, and apply only to containers generated by a particular 
proce:ss over a specific period of time, as documented in process AK reports. 
. FOOl, F002, F003 and FOOS 

· 0004,0005,0006,0007,0008,0009,0010, DOll, 0018,0019,0021,0022,0035, D038, 
D039, 0040 

· Pl20 (applie~ only to waste stream TA-55-l9A) 
,. -",.... ~~ - 

"IlL;:: ,~ 

No l-IWNs apply to containers in waste stream TA-55-20. 

Radionuclide Content 

Thes(~ waste streams predominantly contain a variety of plutonium material types with different 
well-defmed isotopic compositions. Americium-241, neptunium-237, and uranium-234 maybe 
present at detectable concentrations as decay products of their plutonium precursors. Some of the 
processes separate plutonium from americium and uranium. The waste will usually be enriched 
in americium and uranium relative to plutonium, but may also be depleted in some cases. Some 
waste may contain uranium from one of several uranium material types. Other waste may contain 
various radionuclides used as radioassay sources, including americium-241, americium-243, 
cerium-l 44, curium-244, protactinium-231, neptunium-237, thorium-232, thorium-232 enriched 
in thorium-230, uranium-233, and depleted uranium. 

Primary References for Documentation of Acceptable Knowledge 

Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 (TWCP-AK- 
2.1-00~ 

(\ 

, 

-- 
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ACCEPTABLE KNOWLEDGE SUMMARY REPORT 
FOR WASTE STREAMS TA-55-19 AND TA-55-20 

1.0 INTRODUCTION 

" 

All transuranic (TRU) waste' must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization, and 
dermes AK. in its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 

Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (WIPP WAP) defmes AK. information and provides guidelines on how 
AK should be obtained and documented. 

~ 

This AK sununary report was prepared in accordance with Acceptable Knowledge 

Documentation (TWCP-QP-LI-021~ The primary purpose of this report is to 
systematically organize, evaluate, and summarize AK. information about characteristics of 
the wastes generated by the Plutonium Facility at Technical Area (fA) 55, one of the 
TRU-waste generators at Los Alamos National Laboratory (LANL). By doing so, this 
report provides technical support for assignment of specific waste containers to the waste 
stream. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to waste streams T A-55-19 and -20 covered: 

· Review ofthe Los Alamos National LaboratOþ Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001...R::-3) (Sampling Plan) that includes 
information regarding all waste streams, including TA-55-19 and TA-55-20. 

· Review of documents related to the waste generation and waste management 
activities at TA-55 as documented in the Acceptable Knowledge Roadmap 

(Attachment I), 

· Interviews with personnel involved with waste generation and waste management at 
TA-55 as documented in the Acceptable Knowledge Roadmap (Attachment 1), and 

· Review of process AK reports forTA-55 processes (as discussed below), and 

· Analysis of processes generating waste, as discussed in the process AK. reports and in 
this report. 

The Transuranic Waste Characterization/Certification Project (TWCP) Records 
ManagementIDocument Control (RMDC) Center contains copies of the documents that 
are referenced in this summary report. Unclassified Controlled Nuclear Information 
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(UCNI) will be reported in records, rather than included in this report. Such records are 
identified as UCNI in the Acceptable Knowledge Roadmap (Attachment U. 

b: i r, '\: .. 1. ".,J ~> 

This AK summary report is ~e~mll~~~~ s~~tf'~í~[~í~ r~~~';d ';;~ons about TRU 
waste generating activities 

1.1 
tA-55. For convenience in organizing AK for plutonium 

processing at this facility, the processes were categorized into six arbitrary operational 
areas. The multiple processes in each area are then described in detail in the following six 
process AK reports for plutonium: 

· Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
(TWCP-AK-2.1-002, R-,.l.) 

· Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003, RJ.2 

· Process Acceptable Knowledge Summary Reportfor Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1~004, ~ 

· Process Acceptable Knowledge Summary Reportfor Nitrate Operations at TA-55 
(TWCP-AK-2.1-005, ~ 

· Process Acceptable Knowledge Summary Reportfor Pyrochemical Processes at TA- 
55 (TWCP-AK-2.I-006,1~~J 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007 ,~ 

The process AK reports contain information on over 200~kil~= dividual processes 
that have each been assigned a unique identifier called a proce 'sI> tus (PIS) code. For 
example, the nitrate operations report (TWCP-AK-2.I-005, ~ covers waste generation 
processes and characteristics for about 80 different processes, each with its own PIS code. 
The search and compilation of AK information was based on PIS code, because that is the 
greatest level of process detail recorded in waste generation records. 

The TA-55 Plutonium Facility tracks waste items both by the process from which they 
originated and their material content. Waste items are labeled with an item identification 
(ill) code that contains information on the waste material parameter of the item and an 
embedded PIS code tha~ corresponds to the process that produced the waste item. Waste 
items are packaged into waste containers based on the material content of the waste, 
without regard to PIS code. This practice complicates AK tracking because a single waste 
container can include waste items from several PIS codes. Further complication is 
introduced because the waste streams for TA-55 have been defined based primarily on the 
physical form and material content of the waste and only secondarily on the waste 
generation process through mixed or non-mixed waste stream designations. Hence, any 
given waste stream could potentially contain items from all of the plutonium recovery 

ø.: 
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3.2 

TA-55-l9 and TA-55-20 combustible debris waste streams were generated in the 
TA-55 Plutonium Facility (Building PF-4). A LANL site map and a detailed map 
of the buildings at TA-55, including Building PF-4, are shown in Attaclnnent 2. 

Waste Physical Form and Content Description ~~,t.cl 
"<t<- 

-l..j;'MJ d ~ "'11' P.,,, 
The TA-55-19 and-20Æombustible d~bris waste streams Me àefæeà 1l'3' , i"~ 2) 
~&3t" .,b."..~(Sampling Plan, Appendix D), with TA-55-19 being a lxed 
waste stream and TA-55-20 its non-mixed counterpan. The waste includes paper, 
rags, plastic, rubber, and plastic-based and cellulose-based waste generated at the 
facility. Plastic-based waste includes, but may not be limited to, polyethylene and 
vinyl tape, gloves, plastic vials, polystyrene, Tygon tubing, polyvinyl chloride 
plastic, Teflon products, Plexiglas, and dry box gloves (unleaded neoprene base). 

Cellulose-based waste includes, but may not be limited to rags, wood, paper, and 
cardboard; laboratory coats and overalls; booties and cotton gloves, and similar 
materials. The waste may also contain a small fraction (<5%) of non -combustible 
solids (scrap metal, metal lids, and clothing zippers) (Sampling Plan, Appendix 
D). 

3.3 Waste Volume and Time Period of Waste Generation 

The following information is from the Sampling Plan (TWCP-PLAN-0.2.7-00l, 
R.3, Appendix D). These values are expected to change because the sampling plan 
is continually updated as new waste information is obtained. 

· TA-55-l9 includes 4173 containers (873 cubic meters), that were generated 
from 1978 to the present time. 

· TA-55-20 includes 281 containers (59 cubic meters), that were generated from 
-tt79 to the present time. 

Waste Stream Generation Processes 

Overview 

The TA-55-19 and TA-55-20 combustible debris waste streams were 
generated from combustible materials used in processes to recover 
plutonium from residues, metal fabrication, and research and 
development activities.ic-rfòuli\ed m Ptl ~"Il~h"d. lAba:rateR~ The 
variety of plutonium handling operations includes: 

· Preparing ultra-pure plutonium metals, alloys, and compounds 

· Preparing on a large scale specific alloys, including casting and 
machining these materials into specific shapes 
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· Determining high-temperature thermodynamic properties of 
plutonium 

· Reclaiming plutonium from scrap and residues produced by 
numerous feed sources 

· Disassembling components for inspection and analysis 

· Manufacturing of parts on a limited basis 

· Processing mixtures of plutonium and uranium oxides for reactor 
fuels. 

The manufacturing and research operations performed at TA-55 in the 
recovery of plutonium results in the production of plutonium- 
contaminated scrap and residues. These residues are processed to recover 
as much plutonium as is practical (TWCP-352). TA-55 has extensive 
capabilities for the extraction and recovery of plutonium from residues 
and scrap generated from operations at various LANL, other U.S. 
Department of Energy (DOE) facilities, and commercial radioactive 
sources. These recovery operations, along with associated maintenance 
operation, and TA-55 plutonium research are the sources ofTRU waste 
generated at T A-55. 

Plutonium processing facilities generate contaminated combustible 
waste from: 

· Plastic materials that result in combustible waste such as Tygon 
tubing, polyvinyl chloride vials, plastic bags, etc. 

· Cellulose-based cleaning aids and personal protective equipment 
such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 

· Rubber- and Teflon-based products used in operations, such as ~ rubber gloves, Teflon tape, gaskets, stoppers, etc. 
3, -tt. 

2... 
r f ( ø LJ 

..--7' ;J f (Þ(.(. S,..s Detailed information about the T A-55 plutonium recovery processes can 
'û f 6-'d Y" 

. Nitrate Operations 
· Chloride Operations 
· Miscellaneous Operations 
. Special Processing 
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· Metal Operation Processes 
· Pyrochemical Processes 

Generalized flow diagrams for the six operational areas relevant to this AK search are presented as Attachment 3. With the exception of the report on chloride operations, these generalized flow diagrams indicate PIS codes for the various processes. (For chloride operations, P/~odes did not ~9rreM!ond t~~ndividual steps as shown on the diagram, ~o were not in.Çl~~_~~.) The full bìòCk flowâìagram"l'Õl plutuniUñi'processing and waste management at TA-55 is given in reference TWCP-886. 

f) /5 C,~) 
'" )J)f 3.4.2 
~"'1 

~ 

r- 

The following subsections describe the processes that generated debris waste assigned to the TA-55-19 and TA-55-20 waste streams. The potential for RCRA-regulated constituents to be present due to feed 
materials or chemical use in these processes is summarized in Section 3.5. The applicability ofEPA HWNs as a result of this potential is 
specified in Section 8. 

Nitrate Operations 

A detailed description of nitrate operations can be found in Process Acceptable Know/edge Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK-2.1-005, R.l). 

A~~ 
\) 

fs' 

The overall goal of the nitrate operations is to recover plutonium from scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate o erations are plutonium residues from other recovery operations (e.g., chlori 

, metal preparation, metal fabrication, analytical laboratory 
operatio s', and residues from other DOE facilities. Nitrate operations can be broken down into the following process steps: 

· pretreatment 
· dissolution 
· purification 
· evaporation 
· cement fixation 

Pretreatment primarily includes physical processes used to separate scrap and residues for the next step, dissolution. It may include calcination, caustic leaching, chemical separation (hydroxide or oxalate precipitation), crushing and pulverizing, distillation, filtering of liquids 
or oils, incineration, magnetic separation, passivation, scraping, or sorting. After pretreatment, solids are sent to dissolution if plutonium 
concentrations are above the discard limit (DL) and to cement fixation if 
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concentrations are below the DL. Liquids are sent to purification if 
plutonium concentrations are above the DL and to the TA-50 
Radioactive Liquid Waste Treatment Facility (RLWTF) if they meet the 
T A-50 RL WTF waste acceptance criteria (W AC) or to cement fIxation; 
otherwise, they are further treated until they meet that WAC. 

Dissolution includes various steps that generate plutonium nitrate 
solutions for feed to purification. Primary chemicals used in dissolution 

are nitric acid and calcium fluoride and/or hydrofluoric acid. Dissolution 
takes place in pots or cascade systems. Filtered solids are returned to the 
dissolution process until plutonium concentrations are below the DL, 
then sent to cement fixation for disposal. Debris items are disposed after 
removal of plutonium contamination above the DL. Heavy metals are 
concentrated in the plutonium-rich hydroxide cakes that are produced in 
chloride operations and derive from one or more of the following: 
(a) feed materials that consist of or contain the metals; (b) leaching of 
metal from equipment components; or (c) in the case of silver, from its 

use (until 1994) as an indicator of chloride content. Plutonium-bearing 
solutions are sent on to purification. 

Purification consists of ion exchange and precipitation processes. The 
ion exchange processes use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. The 
enriched solutions are then sent to oxalate precipitation, which converts 
the plutonium to oxide form. The depleted liquids are sent to the 

evaporator or the RL WTF, and the calcined plutonium oxides are sent to 
the vault. 

The evaporator processes plutonium-poor liquids in order to re- 
concentrate plutonium, if possible, or to reduce the volume of liquid 

waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 

Heavy metals that may be present are concentrated in this process. 

In the cement fixation step, wastes with low plutonium concentrations 

are collected and immobilized in cement. Most if not all of the waste 
generated under these processes (PIS codes CF, HP, and JA) are 
classified as cemented wastes and would not be part of the debris waste 
streams. 

Chloride Operations 

A detailed description of chloride operations can be found in Process 
Acceptable Knowledge Summary Reportfor Chloride Operations at TA- 
55 (TWCP-AK-2.1-002, Rl). 
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The overnll goal of the chloride operations is to recover plutonium from scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 
from pyrochemical operations, PuBe neutron sources, analytical 
laboratory solutions, and residues from other DOE facilities. Chloride 
operations can be broken down into the following process steps: 

· pretreatment 
· dissolution 
· purification 
· hydroxide precipitation 

Pretreatment may include sorting, crushing, andlor pulverizing feed 
materials prior to being fed into later steps of chloride operations. A 
separate pretreatment procedure is the de cladding of plutonium- 
beryllium sources. The PuBe metal alloy is removed from the sources, which are then entered into the chloride line for plutonium recovery along with other materials. 

In the dissolution step, hydrochloric acid is used to leach and dissolve 
plutonium from scrap, crucibles, residues, and various solutions, 
including solutions from the analytical chemistry laboratory. Enriched 
solutions undergo further I\urification (see next paragraph), and solid 
wastes are ~ebn1~r;~ment fixation (see Section 3.4.2.1, Nitrate 
Op ') 

J 

'''--~7b eratlons . d.i,Ç CM)LJ ø.J 

Purification steps may include solvent extraction, ion exchange, and 
oxalate precipitation, depending on the chemical nature of the material to be purified. Ion exchange columns are used to collect plutonium and 
separate out impurities. Emiched solutions may he further treated with 
oxalic acid to precipitate plutonium oxalate, which is converted to 
plutonium oxide. 

In the hydroxide precipitation step, plutonium in solutions from 
purification steps is precipitated with potassium, magnesium, or sodium 
hydroxide. The resulting enriched hydroxide cakes become feed material for nitrate operations (see Section 3.4.2.1, Nitrate Operations), and liquid 
meeting the T A-50 WAC is sent to the RL WTF using the caustic waste 
line. Some hydroxide cakes are returned to the dissolution step for re- processing. 

Miscellaneous Operations 

A detailed description of miscellaneous operations can be found in 
Process Acceptable Knowledge Summary Report for Miscellaneous 
Operations at TA-55 (TWCP-AK-2.1-004;lW.1 
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Research and development projects at TA-55 include an array of 
activities involving applied techniques and methods designed to study 

and improve processes associated with the purification, separation, 

extraction, recovery, and characterization of actinides (primarily 
plutonium) from various matrices. fBte 

.....tull;; uf lUè1.uy 01 tñe 

in.estigati9å& aBQ i~erimli."nt~11~tivities ftlt5 beeB S-UsR ~t I': î8 
detailed. prglõ@åYæ eaR deseHèe tft.. vculely uf adivilic:s l.4H~cd ~J 
General types of miscellaneous processes are described below. 

Extraction/Separation Studies.fram July 1979 tluta gcpLtmíber 1~~4 vl 

l~l!. series of similar actinide extraction, separation, and 

charaêterization R&D studies~Gt2fteà in Rnnm ?Oi TIlese s~aies ':l8FO 

con6list8d 'Ill.der "jl..;nYE rS'lisieBS GftÆ@@ ssries ef Plu\"~dure8 
processing of actinide hydroxide cakes from chloride and nitrate 

operations, development of sensors and instrumentation for online 

chemical analysis, and purification process development (R&D). The 
process R&D activities were of a non-routine developmental nature 
involving research, process development, small scale "trouble-shooting," 
and occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium. 

Halogenation Studies. A variety ofR&D efforts used fluorinating agents 

to fluorinate samples containing plutonium residues. A gas flow loop 

was used to pass a fluorinating agent through a gas-solid reactor where 
plutonium in the solid residue reacted chemically to form solid PuF 4 or 

gaseous PuF6. Gaseous PuF6 was trapped in a cold trap, distilled, and 
reduced to PuF 4. Separation operations involving experimental 

chlorination processes were similar to the fluorination procedures. A gas 

loop was used to flow carbon tetrachloride and perchlorocarbons through 
a gas-solid reactor to chlorinate plutonium oxides to form recoverable 

plutonium compounds~r p,.nò"t:ed, the pl11tnnimn c-nmpQæås 

=:=: :n: ma~~ ~~\&þje~ed to furthp.T tl:gæ;mpnt tP- 

aehilv8 eemfJItte l'.l1iHQlli.YIIl teç'gnrr' 

Non-Aqueous Dissolution/Extraction Operations. Non-aqueous 
dissolution/extraction operations included the dissolution of actinide 

compounds and actinide-containing matrices in superacid media. The 
superadd solutions were evaporated to leave solid products that were 

analyzed by a variety of methods. The study of the organometallic 

chemistry of uranium and thorium in non-aqueous solvents consisted of 
a variety of small-scale organoactinide operations involving fundamental 

research of the synthesis in non-aqueous media of new actinide 

compounds, their characterization and reaction chemistry, and 
application to existing actinide processing technology. Other operations 
comprised a broad range of laboratory activities in support of 
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to carbon dioxide. Nitrate contaminants are converted to nitrogen gas 
and some nitrous oxide. Components such as chlorine, sulfur, and 
phosphorus are oxidized and converted to acids or salts. Gases are 
liberated; solids and liquids are collected for recovery or disposal. 

Electrochemistry Experiments. Electrochemistry methodologies were 
designed to decontaminate items, replace processes that produce large 
amounts of waste, or enhance chemical reactions. The process involved 
uranium decontamination of disassembled weapon components from 
various sites with various levels of surface contamination with 
plutonium. The operation was strictly an aqueous process in which an 
alkaline solution was reacted with the components to precipitate 

uranium. Significant amounts of metal could be stripped in a short 
period of time. The precipitated solution comprised either uran.}'!.. '" 

./\L ~t ~hYdrQ~jg_~ or uran)'~ sulfate, which was then dried for mass balanc~.:.s::-' 1 V" 

('{ . 

. 

-- . 

A, 
~~~\1 Waste Management Operations. PIS code RD was used only in 1984- 

\ ~v ...,t~\ 1986. It allowed for tracking of demonstration drums (one drum each 
o 

l r ~ year) that were packaged and prepared in accordance with the TA-55 
,\)' ~ 4 Attachments to the Certification Plan (TWCP-70 I) to meet the WIPP 

requirements at that time. Packaging of these drums did not ofitself 
result in the generation ofTRU waste. The waste drums that were 
packaged contained non-mixed TRU waste. 

Operations under PIS code NCD occurred from April 1989 - April 1991 
in Room 432. This PIS code was established to provide a mechanism for 
dealing with TRU drums that did not confirm specifications (e.g., 
recorded weight or nuclear material content). Non-confirming drums 
were temporarily set aside until such time as personnel could reprocess 

them under PIS code WM to correct the non confirming condition. After 
April 1991, nonconfrrming drums were dealt with immediately, and PIS 
code NCD was no longer needed. 

PIS code WM is currently limited to waste that arises from the TRU 
solid waste management operation in Room 432. This situation has been 
the case since the beginning of 1993. Room trash boxes from Building 
PF-4 have always been handled as low-level waste; however, the boxes 

were assayed to verifY contamination levels and any that were 
determined to be TRU waste were diverted to Room 432 for repackaging 
as such. From May 1987 through 1992, these boxes were created as PIS 
code XO or XD. These codes were changed to PIS code WM after 1992. 
Additional controls were placed on room trash after 1992. Trash was 
assayed with the Multiple Energy Gamma Assay System (MEGAS). 
When a container was rej ected on the basis of MEGAS data, the rejected 

container was returned to the originator for removal of any "hot" item(s). 
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This process also allowed for greater control to prevent discarding 

regulated materials (e.g., RCRA constituents) in room trash. 

PIS code XO was designated for waste materials that could not be 

associated with a specific room, such as a hallway, mezzanine offices, 
rest rooms and change rooms, basement, pump rooms, and trolleys. The 
waste from all these areas, except the pump rooms and trolleys, would 
be low-level waste and no RCRA constituents would be associated with 
the waste items. 

PIS code XO indicated waste materials that were generated within 
specific rooms but could not be associated with an individual PIS code 
in that room. 

Metallography. The pUIpose of the metallography operation is to 

characterize the microstructure of metallic or ceramic pieces to verify 
and establish the ~lity and effectiveness of welds. Materials examined 

~d"1 this PIS ..u onsist of plutonium and uranium carbides, nitrides, 
and oxides, as well as zirconium and tantalum alloys, and stainless steel. 

Metal pieces (pellets) are cut with a diamond saw. Ceramic pieces are 
subjected to grinding with standard metal grinding media (e.g., papers 
impregnated with silicon carbides and diamond). The materials are 

olished with several different chemical compounds. 

Special Processing 

A detailed description of special processing is found in Process 
Acceptable Knowledge Summary Reportfor Special Processing at TA-55 

(TWCP-AK-2.I-007,~ ~~~1~ 
Special Processing includes processing operations for Material Type í\J<-f-7..Ivt" 
(MT) 42, and research and development (R&D) activities for MT 52.' "( 5e~ +~ 
(See Section 3.5.1 for a discussion of plutonium material types.) ~d ~ 
pmC:~~3es ~ ~maller S..d1i;; j.l1U.....ssCS 3tluilftf t8 rel;QVilTY 9peratieHs 

./ lltilin..l f"1 þtlT s3Because processing MT 42 is a smaller scale version 

ofthe recovery processes used for MT 52, MT 42 processing has five 
main recovery steps: (1) head-end operations, (2) nitrate ion exchange 

operations, (3) chloride ion exchange operations, (4) separation and 

purification by precipitation, and (5) pyrochemical processes. Only head- 
end operations and separation by purification and precipitation are 
covered here, since nitrate ion exchange operations, chloride ion 

'\ exchange operations, and pyrochemical processes are covered briefly 
"'elsewhere in this report. 
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Head-end operations leach tools, labware, crucibles, rags, etc in nitric 

acid to remove recoverable plutonium. Plutonium oxide is typically 
dalcined as part of head-end operations. 

Separation and purification by precipitation is a method of plutonium 

removal from aqueous solutions. The most common precipitation 

methods utilize oxalate, hydroxide, and peroxide anions. By selectively 

precipitating the plutonium, many of the metals remain in solution, 

thereby purifying the plutonium. 

All wastes generated by MT 52 R&D operations are replicated for MT 
42, but carry different PIS codes to differentiate and identify the 

radionuclide content of the waste. Outputs from Special Processing 

include high purity metal for casting and machining. 

''1 nØ 
fl)~j 

3.4.6 
~ 

Metal Operation Processes 

A detailed description of metal operation processes is found in Process 

Acceptable Knowledge Summary Report for Metal Operation Processes 

at TA-55 (TWCP-AK-2.l-003, ~ 

The processes included in metal operations can be divided into three 

groups: 

. reactor fuel development processes 

. on-going metal operation processes 

. developmental metal operations 

The main goal of metal processes is to take the high purity metal 

produced by pyrochernical operations and produce shaped metal pieces. 

In reactor fuel development, enriched uranium oxide, depleted uranium 
oxide, and/or plutonium oxide feeds are blended and mixed with 

graphite, and various operations are performed to convert the feed 

material into pellets that can be used for fuel. Testing and R&D are done 

on the fuel pellets. Trichloroethylene was used as a lubricant from 1979 

to 1994. 

On-going metal operation processes include various R&D activities, 

alloy development, casting of metals, welding, coating, and 

machining/metalwork on various metals. In machining, trichloroethylene 

was used from 1979 to 1992 and from 1997 to the present, for final 

cleaning. In alloy development, Freon was used from 1989 to 1992 to 

clean parts. The plutonium sputtering process used arsenic for a short 
period during 1984 to 1985. 

0' "" 
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Developmental metal operations include the Advanced Recovery and 

Integrated Extraction System (ARIES) project, assembly operations, 

burst testing of shells, experimental laser welding, furnace operations, 

and various other experimental activities. Waste from burst testing, 

conducted from 1998 to the present, contains lead. Waste from the 

Kolsky Bar Test Facility also contains lead and/or lead oxide. 

~~l~ 
~)'5 C~ 

3.4.7 
~ 

Pyrochemical Processes 

A detailed description of pyrochemical processes is found in Process 
Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006, Rl). 

Pyrochemical processes include metal preparation. metal purification. 

and ancillary metal production operations. Pyrochemical process outputs 

are most often high purity metals for metal operations. 

Metal preparation processes include the following operations: 

Metal Preparation Line. The metal preparation line produces plutonium 

metal from fluoride salts (derived by reacting hydrogen fluoride gas with 

plutonium oxides obtained from calcination of oxalate or peroxide 

precipitates from the aqueous nitrate or chloride process lines).~ 
metal pTgQuctiou prOCl:8&;t; plutonium compound is further rea n,- j7/òct 
with various chemicals" utonium metal. Ù<c. 

which can then be recovered as a button by breaking the crucible. 

Ô ~l ou tittl~urific' n oft luto' occurs, no imp']rities 
a 

. 

no ~ and t~e sultin . etal is en s 
. 

acto r hi 

rity a lications. -. ~ 

Direct Oxide Reduction(DOR) and Multiple-Cycle Direct Oxide 

Reduction(MCDOR). In the single pass nOR process. plutonium oxide 

and calcium metal are reacted in molten calcium chloride (CaCh) or 
CaCh mixed with calcium fluoride (CaF2), to produce plutonium metal. 
The reaction is conducted in a magnesium oxide (MgO) crucib~ 
~2eoc to 8750C. The feB.Elti8R ~IQQ88di rn ('nmpllJtiBB "lNBeR IilK8eSS 

~::: ~ ~~:B~~:'::haR 1J"w, ~ IS avaîlable lU dissnl~e 
caleium OXIde (CaO) Drodu~t. 

_ 

CAfter cooling, a plutonium metal button is removed by breaking the 

crucible. A layer of salt above the button contains unreacted oxide and 

metal shot, which was sometimes recovered by addition of fresh salt 

plus additional calcium metal. 

To minimize the salt waste, the multicyc1e nOR (MCDOR) process was 
starte,tø 19ii. m ~s prgeeSBAthe molten salt is regenerated by 

, 

lil ~t~ ~ 
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sparging the CaCh-CaO mixture with chlorine gas between multiple 
plutonium metal production runs. After approximately five cycles of 
metal production, the mixture is cooled and the salt and metal phases are 
separated.pø.~ sdt ~" dduL.:.u"t\..d ohld IeBBeå fer Þ.1CDO~ 

Metal purifi<::ation processes include the following: 

Molten Salt Extraction (MSE). MSE is used to separate americium and 
the more reactive elements such as rare earth elements, alkali metals, and 
alkaline earth metals from plutonium metal (TWCP-352). This process 
is employed only if the americium content is greater than 1000 ppm. In 
the original process, which operated from 1979 to 1988, magnesium 
chloride (MgCh) was added to the impure plutonium metal in a molten 
salt of sodium chloride (NaCl) and potassium chloride (KCI), contained 
in a MgO crucible and heated to 750ge. The magnesium chloride 
oxidized americium to AmCh, although some plutonium was also 
converted to the chloride salt form. In 1988, the MSE process was 
converted to use plutonium chloride (PuCh) produced by in-situ 
chlorination in a tantalum crucible. In the LANL process, 90 percent of 
the americium and 10 percent of the plutonium are transferred from the 
feed metal to the salt. After cooling, the salt and metal are mechanically 
separated. The salts are transferred to the salt stripping process. 

Electrorefining (ER). The ER process takes impure metal from the MSE 
and MCDOR (OOR) processes and produces high purity plutonium 
metal. Impure plutonium is cast as an anode, which is then placed in a 

magnesium oxide crucible with a salt mixture, a metal cathode (typically 
tungsten), and a seeding reagent that is MgCh or PuCh. After the anode 
and salt melt, current is applied to the system, and plutonium at the 
anode is oxidized to plutonium ions, which travel to the cathode and are 
reduced back to the metal state. Impurities in the original plutonium 
anode that are less e1ectroactive than plutonium (including cadmium, 
chromium, lead, and silver) remain in the anode, while impurities more 
electro active than plutonium (including barium) are left in the molten 
salt. After cooling, the crucible is broken and the residues are physically 
separated from the high purity product metal. Anode heels were sent to 
pyroredox from 1984 to 1986. Currently, salts are sent to chloride 
operations or carbonate oxidation/distillation. 

From 1987 to 1989, secondary solvent metals such as cadmium, ] bismuth, lead, and gallium were added to experimental studies of the ER 
process. nll:~~ r~rticular anode heel!: are retained in the vault at TA ~l' 

/ 

with no rhnc: to re~røees.s them in the HcwfulufC. 4,_ 

Ancillary metal production operations include the following: 
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Salt Stripping. The MSE and ER salts are further treated by salt 
stripping, oxygen sparging or carbonate oxidation, and salt distillation. 
The salt stripping process treats the residue by melting and stirring the 
salt with calcium metal in a magnesium oxide crucible at 850oC. This 
treatment reduces the plutonium in the salt to metal and allows the metal 
to coalesce 'for physical removal and recovery. After cooling, the 

crucible is broken and the metal physically separated and recycled to the 
ER process or burned to oxide and sent back through aqueous recovery. 
The crucible shards are leached in hydrochloric acid, then discarded. 

Oxygen sparging and, since 1996, carbonate oxidation are used to ensure 
that any plutonium, americium, or metallic sodium or potassium left in 

the salts are converted to nonpyrophoric oxide forms. 

~~)" 
\... 

~""15 
Vanadium pentoxide (V20S) was used in place of carbonate to convert 

V ~\V 
\\~ 

~r,.l ~v\ t-l metals to oxide as part of the salt stripping process for a few months in 
~.y'l \" 1998..fi. ) J 

'O~ (\ tY ------ I/"Ofrk.. ~ ~t..-f"' 
Salt Distillation. Salt dist' lation, begun in 1997, allows the recovery of 

. ;i \ 
V ~ plutonium oxide from the salt and produces purifi~ salt for reuse. ~ 

\,/1\\ ~.5 \"'~ NaCl:f.KClsalt ii ,l;"tillp,l i't S5QoC. cJ, I'rlrk.. 

/\~ ,~~ 
~t)" 

~ \'"' ~ ,f' 1~' 

s 
t,~.r-r \ J 

Ò). 
~..:,... ~l' 
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Pyroredox. The pyroredox operation was used to recover plutonium 
from spent anode heels in the mid to late 1980s. The anode heel was 
polished with calcium metal to remove surface oxide, then oxidized to 
plutonium (Ill) with zinc chloride (ZnCh) in molten KCl, forming 
plutonium chloride (PuCh). Elements more electroactive than zinc 

(including barium) were oxidized into the salt phase, and the zinc 

formed a metal button. The salt was then mixed with calcium metal in 
CaCh to reduce the plutonium to the metal phase, as well as reducing all 
elements less electroactive than calcium. The salt phase containing small 
amounts of the impurity barium was mechanically separated from the 
metal phase and discarded. The metal phase containing zinc was placed 

in the vault or further treated, and the plutonium eventually was routed 

back to ER 

Ingot Casting. Metal is melted in a MgO crucible to cast the ingot. 

Metal Coalescence. Metal coalescence is used for plutonium turnings to 

coalesce the turnings into a metal button. Calcium metal and CaCh are 
added to a MgO crucible along with the turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace or crucible 
surfaces are collected for conversion to the oxide phase. These metal 
pieces are placed in a furnace for the conversion process. The oxide is 

then transferred to the vault. 

\1..- ./ 
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Neptunium. A campaign to work off neptunium residues stored in the 
vault was undertaken in 1993 and was only active that year. 

Pickling. Pickling (i.e., leaching metal with a strong acid) is typically a 

head-end operation. After a few furnace runs, plutonium metal begins to 
accumulate' on tools and furnace parts. It then becomes necessary to 
leach the plutonium from these items. In addition, after calcium metal 
reduction processes such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an adherent skin 
of calcium metal. Hydrochloric acid is used to dissolve Pu from tantalum 
furnace parts, and nitric acid is used to pickle Pu from other metals. 

Plutonium Trichloride Preparation. An intermediate process in Pu metal 
production prepared plutonium trichloride by bubbling a carrier gas é ch 10 Þ" ,'J10 
through carbon tetrachloride and passing the mixed gas stream through a 

, 

bed of plutonium oxide at 500o-600oC before being absorbed in a 5-6 
molar 

. h droxide solution. The carbon tetrachloride was 
roken down into 

. 

, carbon monoxide, and carbon 
dioxide gases in this process, which was active between January 1987 
and June 1989, at which time the process switched to the use of 
phosgene gas until the process ended in May 1991. Feed material was 
high purity oxides from the vault or from other PIS codes. The product 
plutonium trichloride was reduced to metal by the MSE or ER processes. 

3.5 Material Inputs to the Waste Generation Processes 

Material inputs to the waste generation processes derive from three general 
sources: (a) feed material, (b) chemical use, and (c) ancillary material inputs such 
as those related to the use oflaboratory equipment and materials and glovebox 
maintenance activities. The feed materials for TA-55 processes that generate 
waste in waste streams TA-55-19 and TA-55-20 consist of the general types of 
materials listed in Table I that are obtained either from the storage vault, as 
process output from various PIS codes, or from sources outside TA-55, including 
other DOE facilities. Chemical use is discussed in Section 3.5.3. Material waste 
form inputs are discussed in Section 3.5.1. RadionucIide inputs are discussed in 
Section 3.5.2. 

3.5.1 Physical Waste Form Identification 

Plutonium-processing facilities generate contaminated f~n~ 
combustible waste from: 

1:. :J 

· Plastic materials that result in combustible waste such as Tygon 
tubing, polyvinyl chloride vials, plastic bags, old bag-out stubs, etc. 

· Cellulose-based cleaning aids and personal protective equipment 
such as rags, paper wipes, laboratory coats, coveralls, booties, etc. 
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Feed Material 

Hydroxide cakes (process 

output from PIS codes CLS, 

CWo CXL. DO, POSM, 

PRR) 

Miscellaneous materials 

contaminated with Pu (e.g. 

sand, slag, tools, crucibles. 

metal, glass. plastic, labware, 

scrap, rags, glovebox 

sweepings, pwnp oils, HEP A 

filters) 

MSE salts 

Neptunium residues from 

vault 

Pu chlorides and fluorides 

Potential Presence of RCRA-ReEOlated 
. 

Substances 

Typically contaminated with RCRA- 
regulated heavy metals Cd, Pb, Hg, Ag and 
possibly Cr (0006, DO08, 0009, DOll, and 
0007) . . 

May be contaminated with RCRA-regulated 

heavy metals Ag, Cd, Hg, Pb and possibly 
C;;r (0006, 0008, D009, DOll, and 0007) 

r'''l.~,.,~r-- 

Typically fairly pure, suspect contaminated 
with barium but no other RCRA substances 
present 

No RCRA-regulated substances 

Variable purity 

Pu metal or metal alloy from High purity, no RCRA-regulated 

vault or from various PIS substances, unless noted otherwise 

codes 
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PIS Codes, Listed by Process 

Miscellaneous operations: AD 
Nitrate operations: CD, HCD, HD, 

LG2 

Special processing: DO, POSM 

Miscellaneous operations: APD 

Nitrate operations: ATL, BAC, CPOD, 
CR., ED. Em, GMS, HGMS, IS 

tCOmbU~b~), LÇH (non- 
combustible-material), MAG, 
MAS, MELL (cellulosic material), 
ML (metal equipment), NC (non- 
combustible material), NL (non- 
combustible material), P A 

(glovebox sweepings), PAF, RO 
(organics), SC, SP, IDC (cellulosic 

material), VC, ZD 
Pyrochemical processes: PK (hardware, 

metal, anode chips from other PIS 
codes) 

Special processing: ACD, DO, SB, SL 

Chloride operations: MB, MS 

Miscellaneous operations: XP 

Nitrate operations: MB, PS 

Pyrochemical processes: Neptunium 
(only active in 1993) 

Miscellaneous operations: FDL, SO 

Pyrochemical processes: ER, SO, SS 

Special processing: RM 
Metal operation processes: AO, ARI, 

BC, BT, CA, DA, EL W, EV AC, 
FSPF, ITF, ITF4, JA, KBTF, MA, 
MBC, MW, PCH (variable purity), 
PO, PE, PF, PH, RL, SRL, YD, 
WE. WLT 

Miscellaneous operations: AC, ACl, 
AC2, EXT, LIBS, ME, SA, SMP, 
VS 

Nitrate operations: ATL, BM, BU, MF, 
PAF, VPl 

Pyrochemical processes: CRD (variable 
purity), MO, SCB, SS, SSMD 

Special processing: ACC (variable 

purity), PI (variable purity), PPD, 
POSM, RM, SB 
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Potential Presence of RCRA-ReJ:lllated 
Feed Material Substances PIS Codes, Listed by Process 

Pu oxalates Typically fairly pure, no RCRA substances Nitrate operations: CC, OF, HC 
present 

Pu oxides Variable purity from PIS codes RB, RBJ Metal operation processes: DOP (high- 
and others, and from the vault; suspect purity Pu and other radionuclides as 
contaminated with RCRA-regulated heavy oxides) 

"""" Cd, "'.... Ph (0006, 0007"1 Miscellaneous operations: CK, CV, 
High purity oxides from PIS codes C EOC, EXT, FDL, FLU, IB, IE, LX, 
and MA, and from the vault LIBS, SO, STF, VS, XP 

Nitrate operations: ATL, BL, CH, 
CPOD, OP, ED, FC, LC, MPO, 

I 00, PT, RB, RBJ, SP, SSD, UPS, 

~k{ US, US2 

Pyrochemical processes: MP 
(generally high purity), OR 
(variable purity), PTP 

Special processing: DO, PI. PX, 
POSM. RM 

Pu-Be sources High purity constituents, no RCRA- Chloride operations: PB, PUB 
regulated substances 

Pyrochemical Typically fairly pure, no RCRA substances Chloride operations: MB, MS, PRR 
processes:cbemical salts other than Ba (0005) are present Miscellaneous operations: EXT, IB 

Nitrate operations: COD, COL, ME 
Special processing: DO 

Reactor fuel pellets High purity Pu and U material types, no Metal operation processes: ME 
RCRA-regulated substances 

Stainless steel andlor High purity metals, potential leaching of Chloride operations: PUB 
tantalum residues from cbrOIlÚum (0007) from stainless steel if 
decladding ofPu-Be SOUICCS subjected to strong acid 
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· Rubber and Teflon-9åSed products used in the operations, such as 
rubber gloves, Te~~n tape, gaskets, stoppers, etc. 

Waste items from seferal different processes were segregated by 
physi~al. waste fo~~and p~ckaged into waste containers. The physical 
descnptlOn' of each waste Item generated was documented on a Waste 
Origination and Disposition.Form (WOOF) by the waste generator 
according to controlled procedures. The PIS code for many waste items 
is also documented on this form, although recording of PIS codes was 
spotty before about 1990. TRU waste drums containing one or more 
waste items were packaged by the Nuclear Material Technology Group 
(NMT -7) according to procedures referenced in the applicable version of 
the TA-55 Attachments to the Certification Plan (TWCP-697). Sample 
attachments are.referenced as TWCP-701 (for 1987) and TWCP-700 (for 
1995). In the packaging process, a standard form, the Discardable Waste 
Log Sheet (OWLS), was used to list each ID code and record its matrix 
material. This form was signed by the waste packager and approved by 
quality assurance personnel. <~ 

/t' ~,.~.'- (..;-:...... ~)r.r.'.!~'t~ 
Both the WODFs and OWLS for each TRU waste druII),'have been d,L2',~..,~,-..: 
maintained as hard copy records by the generator. For ~aste stream 

- 

J 

TA-55-19, example copies of these container recor~~8.re included in 
Attachment 4. Note that this waste container (LAOOÓÓOO56636) contains 
waste items generated by three different PIS codes (CXL, ED, and sq, each with its own completed WODF. 

3.5.2 Radionuclide Content Identification 

The primary Pu material type inputs for metal operation processes at TA- 
55 are listed in Table 2. The designation material type (e.g., MT 52) is 
used within the DOE Complex to describe the isotopic composition of 
common blends of radioactive materials used within the Complex. The 
material type notation was developed because it is a convenient way to 
describe material types that have very consistent isotopic compositions. 
Table 2 indicates the isotopic composition of the material types at the 
time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The results of 
these calculations are also tabulated in Table 2, assuming (a) none of 
these isotopes were initially present in the material, (b) the oldest Pu 
material in inventory dates back to 1 January 1960, and (c) the waste was packaged on I January 1996, making it 36 years old (TWCP-698). 
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Table 2. Average Isotopic Content rt-" 
. 

Material Types and Enrichments 
cigbt o/~ ~ ' þ<ll.< ~ 

d,'MU1 S,'oVltec 

Plutonium isotopPand half-life Uppel}i~ for Aweight ratios 
G\. 

Pu-242 Pu-244 
/ \ " 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-241/ 
Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) ,yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 x. 
10-5 0.001 0.0006 

MT52 om 93.78 6 0.2 0.02 - 2 x 10-5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x 10-5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 10.5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 

10.5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 

10.6 0.008 
MT83 

83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

:.> 

Source: TWCP-698 

The primary uranium material type inputs for reactor fuel development 
activities and for pit disassembly at TA-55 are listed in Table 3. 

I 

I 
I 
I 

\ 

Table 3. Average Isotopic Content of Uranium Material Types and Enricbments 
(Weight %~ 

\ 

'\ 
\ Source: TWCP-698 
\ 

" 

"" 
ILootn D-f e = (<;.ce. AI< -éJ;..j 

Material 
Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

--.....---- 
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Metal operation processes primarily receive feed material from other PIS 
codes, particularly PIS code SS (TWCP-AK-2.1-006,1t:-l.)..and RM 

. (TWCP-AK-2.1-001;'it.D, and are not expected to alter the isotopic 
ratios of the feed materiaÌÌ'he material type used in the process 
generating each waste item was documented on the WODF and DWLS 
(examples shown in Attachment 4). Many PIS codes processed feed 
material in which radionuclides other than Pu were present in significant 
levels: 

· Depleted or enriched uranium metal or oxides were the process feed 
materials for PIS codes CN, FF, GI, MW, OB, PD, RS, SRL, and 
VA. Of these codes, FF, PD, and SRL are still active. 

· PIS code WE worked with radionuc1ides used as sources from 1978 
to the present (Am-241, Am-243, Ce-I44, Cm-244, depleted 
uranium, Pa-231, Np-237, Th-232, Th-232 enriched in Th-230) 
(TWCP-882). 

· PIS codes BC and JA worked with Am-243 (1992 to present), 
depleted uranium (1990 to present), Np-237 (1983 to present). Pa- 231 (1989), and Th-232 enriched in Th-230 (1994 to present). (pIS 
code JA ended in 1997 or 1998; BC is still active.) 

· PIS code DOP worked withAm, Ce-I44, Cm-244, Np-237, Th-232, 
V-233. 

· PIS code DA worked with MT 52 alloys. 

In some cases, information from subject matter experts has identified 
several PIS codes in which secondary radionuclides are expected to be 
present in process wastes, in addition to the cases listed above (TWCP- 
698): 

· Some ofthe process wastes from PIS codes CA and MA contain 
Am-241, Am-243 and Np-237 during the period 1984 to 1990. 

· Some of the process wastes from PIS code PH contains Am-243 
(1993 to present). 

Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to 
be present mostly in minor amounts in nearly all debris waste from metal 
operation processes at TA-55, with the exceptions as noted above. 

In general, uranium and its isotopes are expected to be pre ..;~t only at 
trace levels, if at aU, if the feed material did not purpo efully'contain 
uranium. If the waste generator indicates that only Pu is sent in the 

( 
d~~iE ..+~~ I 

Þ 
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.I 
feed material, then U-236 and U-238 _e not expected to be present in 
measurable concentrations. U-23~' owth from the decay of Pu-239 
(half-life, 24,120 years) would be egligible due to the long half-life of 
Pu-239. On the other hand, U-23 would be present in MT 83 (and to a 
lesser extent in other Pu materi1J types) as a decay product ofPu-238 
(half-life, 87.74 years) (Tabl(T). After 20 years, 14.6 percent of the 
initial Pu-238 would have d~èayed to U-234. For MT 83 with an initial 
content of 83.89 percent Pu-238, the atomic ratio U-234 to total Pu 
would be about 0.14. After 36 years, this ratio would increase to 0.26. 

Additional radionuclides are expected in wastes produced from specific 
processes. Processes at TA-55, including research and development 
efforts, are identified by a PIS code that is listed on the WODF by waste 
item. Additional radionuclides expected to be present in each process 
have been reviewed by a panel of experts at TA-55 and compiled in a 

memo according to PIS code (TWCP-882). Note that a waste container 
may contain items from more than one PIS code, because the bagged-out 
items from processes were loaded into drums by T A-55 waste 
management personnel based on physical waste form, volume, and 
radionuclide loading, not PIS code. For combustible streams generated 
from TA-55, some of the additional expected radionuclides can be 
summarized as follows: 

· Am-241 and Am-243-P/S codes CA, CD, DOP, EV, HCD, RD, LR, MA, PR, RM, SS, and WE 

· Np-237-P/S codes ATL, BC, CA, CF, OOP, ED, EV, IS, MA, RB, 
RFX, and WE 

· D38 (depleted uranium)-very small quantity in PIS codes BC and 
WE 

· Ce-l44-very small quantity in PIS codes OOP and WE 

· Th-232-very small quantity in PIS codes DOP and WE 

· U-233-very small quantity in PIS codes DOP and WE 

· Cm-244-very small quantity in PIS codes OOP, IS, PI, and WE 

· Pu-238-small quantity in PIS code TOC 

· Am-243-very small quantity in PIS codes BC, and PH 

· Pa-23 I-very small quantity in PIS codes BC and WE 
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· Th-232 enriched with Th-230-very small quantity in PIS codes BC 
and WE 

· U-235 and U-238-expected in all PIS codes applicable to Nitrate 
Operations (TWCP-AK-2.1-005, R.l) 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). Ifwarranted, this AK 
report will be updated to incorporate the results of these comparisons. 

Chemical Conte.nt Identification Co'tJ'r IW 
Chemical contents of process inputs and outputs were ceom chemical lists contained in procedures reviewed during cess AK 
search and from SME input. Individual process AK reports contain 
detailed assessments of these chemical inputs, and of the applicability of 
EP A HWNs. In this section, discussion of chemical inputs are divided 
into the following categories: acids and bases, gases and cryogenic 
fluids, metals, inorganic Cherne' c ~not included in 40 Code of 
Federal Re lations (CFR P 26" rganic chemicals that are 
included in 40 CFR 6 in ng Appendix VITI to that regulation, 
organic chemicals that are not included in ~FR Part 261, and organic 
chemicals that are included in 40 CFR P~nc1uding Appendix 
VITI to that regulation. 

'2. " , L- 
Acids and bases. Acids used in the TA-55 processes covered in this 
report are ascorbic acid, formic acid, hydrochloric acid, Hydrofluoric 
acid, nitric acid, oxalic acid, perchloric acid, stearic acid, sulfuric acid, 
and superacids (e.g., HS03F). Bases used in these processes are calcium 
hydroxide, magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EP A HWNs are applicable to the use of these chemicals 
in the T A-55 processes for the following reasons: 

~~ 
L~ 

· D002 (corrosivity) does not apply to the solid debris waste because 
there are no free liquids in this waste. 

· 0001 (ignitability) does not apply to the use of the oxidizers (nitric 
acid, perchloric acid, and superacids) because there are no free 
liquids in this wast~. ,Â 

..- .~ 
· FormÌc"ácíd and hydrofluoric acid are listed in Appendix vm of 40 

CFR Part 261, for their corrosive and toxic characteristics, with EP A 

HWN U123 and U134. However, these HWNs are not applicable to 

fell-{.,lllf h a.u') I;' sO/J('It~/1~ aýlÞ Sef! d 1-0 ce/Y?el1-f J','xllf,'O'7, 

"í'he se/, ck /er<:1/u/c,. .s",,/-I-~, a. re /','",se:.c/ þ,,"'1 rct.~ tv:fj w41r~/ 

6ef,e f~ey Crf( discci/.dec// So Cinel per<..í-;Ior-( $'c.Hs Me C4deøJ 

vp t~ C~/>Je"-I-c:+iOí). 
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the manner in which these chemicals were used and discarded in the 
processes covered by this report. 

· None of these are F, K or P-listed chemicals 

Gases and cryogenic fluids. The following gases and cryogenic fl0 used in the TA-55 processes, are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix vm in that 
regulation: argon, carbon dioxide, chlorine, halogen fluorides, 
hexafluoroethane, hydrogen chloride, krypton fluoride, methane, 
nitrogen (gas), nitrogen (liquid), perfluoropropane, and 
tetrafluoromethane. 

The following gases used in the TA-55 processes are identified in 
Appendix vm of 40 CFR Part 261 as having hazardous characteristics. 
The chemical name is followed by the listed EP A HWN and the PIS 
codes in which the gas is used: 

· Fluorine (P056) is used in PIS codes CV, FDL, FLU, PI, SO 
· Hydrogen fluoride (U134) is used in PIS codes MP, PI 
· Nitrogen dioxide (P078) is used in PIS code HRS 
· Phosgene gas (P095) is used in PIS code PTP 

No EPA HWNs are applicable to the use ofthese gases in the TA-55 
processes. Compressed gas cylinders are kept outside of the gloveboxes; 
most are even outside the building, and the gases are plumbed into the 
glovebox. Thus the gas cylinders are not discarded with TRU wastes. 
Additional reasons are as follows: 

· D002 (corrosivity) does not apply to the use of hydrogen fluoride 
because there are no free liquids in the solid TRU wastØ 

· D003 (reactivity) does not apply to phosgene because any excess 
chemical was passed through a solution of sodium hydroxide or 
potassium hydroxide, thereby producing a chloride salt solution. 

· P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are 
not applicable to the listed TA-55 processes because of the manner in 
which these gases are used and discarded in the processes covered by 
this report. 

· Hydrogen fluoride (U 134) is listed in Appendix vrn of 40 CFR Part 
261 for its corrosive and toxic characteristics. However, this code is 
not applicable to the manner in which this gas is used and discarded 
in the processes covered by this report. 
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Metals. The following metals used in the TA-55 processes are not 

identified as having hazardous characteristics in 40 CFR Part 261, 

including Appendix VlII of that regulation: bismuth, bismuth-tin alloy, 

calcium, copper wool, gallium (metal, oxide or salt), gold, lanthanides, 

lutetium, niobium + 1 % zirconium metal, platinum, platinum-rhodium 

alloy, tantalum (metal, alloy, oxide or salt), titanium, uranium powder 
(depleted), vanadium, and zirconium alloy. 

Several metals used in T A-55 processes are identified in 40 CFR Part 
261 or in Appendix Vlll of that regulation as having hazardous 
characteristics. The bullets below list the chemical name, its listed EP A 

HWN, the PIS codes in which the metal is used, and the applicability of 
the EPA HWNs to the use of these metals in the TA-55 processes: 

. Alkaline earth metals (D003) were used in PIS codes AC, ACI and 

AC2; it is possible that one-or more of these were pyrophoric. 
However, EP A HWN 0003 does not apply to PIS codes AC, AC I, 
or AC2 because the metals are consumed or oxidized before 

discarding. 

. Arsenic (0004) was used in PIS code PE between 1984 and 1985, 

and EP A HWN 0004 is applicable to PIS code PE during this 

period. 

. Cadmium (0006) applies to a limited number of anode heels 

produced in PIS codes ER, PX, and SS using cadmium as a solvent. 

. '1 
Ho\\'ever, thes" lll;;eh, arc ;"1 the v"nIt, .::ith llO plaRS te þurifY lh~J.ll ill"" ~ 

;Çxx · 
1títJ nw," f~ 1)6 -r 

________. Lead (D008) was used in PIS cOdeS~ER, KBTF, PX, SS, and 

-'-..... ~'For combustible debris waste, EPt HWN 0008 is applicable to 

Ð of) r ---f/5 coliej(BTF and px. For PIS codesK ER, and SS, 0008 is 

only appticable to the metal waste. 

. Tin-lead (0008) solder was used in sensors in PIS code BT, but 

0008 is only applicable to the metal waste from this PIS code, and 

not to the combustible debris waste. 

. Mercury (0009) applies to PIS code SSMD, in which it was used for 

about one week in the summer of 1994. 

G\S" G\ S,'rderí~, qrd. 
. Nickel powder and nibblets were used in PIS code CO fer 1'6..dcr. (f 

This metal is listed in Appendix VlII but no HWN is given. 

. Sodium (D003) was used in PIS code EL However, D003 does not 

apply in this case because excess Na is dissolved in Dowanol 80. 
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· Stainless steel (contains chromium, D007) was used in PIS code WE. 
However, EP A HWN D007 does not apply in this case. There is no 
potential to leach chromium because stainless steel is not exposed to 
strong acids in PIS code WE. 

Inorganic chemicals. The following inorganic chemicals used in the TA- 
55 processes are not identified as having hazardous characteristics in 40 
CFR Part 261, including Appendix vm in that regulation: aluminum 
bifluoride, aluminum chloride, aluminum fluoride, aluminum nitrate, 
aluminum oxide, ammonium chloride, antimony pentafluoride, bromine, 
calcium carbonate, calcium chloride, calcium fluoride, calcium nitrate, 
cerium nitrate, cesium chloride, cobalt nitrate, ferric ammonium sulfate 
hydrate, ferric nitrate, ferrous am nium sulfate, errous chloride, 

errous su arnate, F, graphite, gypsum cement, hydrogen peroxide, 
hydroxylamine hydrochloride, hydroxylamine nitrate, iodine, lantha~ 
nitrate, lithium chloride, magnesium chloride, magnesium oxide, 
magnesium perchlorate, molybdenum oxide, phosphates, Portland 

" 

cement, potassium chloride, potassium fluoride, potassium '\. 

permanganate, potassium thiocyanate, silicone lubricant, sodium \. 
bicarbonate, sodium carbonate, sodium chloride, sodium chlorite, 
sodium nitrate, sodium nitrite, sodium oxalate, sodium sulfate, sodium 
tetraborate, stannous chloride, thorium oxide, uranium oxide (depleted), 

zinc chloride, zinc stearate, and zirconium carbide. Some processes 
indicated the use of nitrate, chloride,.catbonate, bicarbonate, oxalate, and 
nitrite salts of sodium, potassium, lithium, magnesium, calcium, and 

Iron, 

Several inorganic chemicals used in T A-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII ofthat regulation as having hazardous 
characteristics, Table 4 lists these chemicals, their HWN, PIS codes in 

which they were used, and the applicability of the HWN s to the use of 
these chemicals in TA-55 processes: 

Organic chemicals. The following organic chemicals used in the TA-55 
cesses are not identified as having hazardous characteristics in 40 

CF rt 261, including Appendix vrn in that regulation: I-propanol, 3- 
in-l bou old oil, a1kylating agents (unspecified), bromobenzene. 
bromocreso Ie, carbon tetrafluoride, DBBP (dibutyl butyl- 
phosphonate), D dibutyl b 1- hos honate /Isopar (iso araffinic 
hydrocarbon solvent), 

, diethyl 

oxalate, dihexyl n,n-diethy car amoy me y p osp onate (DHDCMP), 
diisopropyl benzene, Dow Corning 2000 Oil, Dowanol 80 (long-chain ;' 
alcohol), ethanol, ethylene glycol, Fantastic, formamide, Fomblin brJad 
pump oil, Golo cleaner (kerosene derivative), hexane, h d one 

dihydrochloride, hydrazine hydrochlorid ydroxylamine chloride, 
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Table 4. Use of RCRA-Regulated Inorganic Chemicals in TA-55 Processes 

Inorgauic chemicals and PIS The following summarizes the applicability of ReRA D-Iistings 
codes in which they were used and P-lisdngs due to metals used in the processes: 

Hydrogen peroxide DOOI (ignitability-oxidizer) and D003 (reactivity) do not apply to 
! 

the use of hydrogen peroxide because there are no free liquids in the 
TRU solid waste 

: 

Lead hydroxide, oxide, or nitrate D008 (lead) applies to PIS code AD. 
(PIS code AD) 

Mercuric nitrate (PIS codes VPl D009 (mercury) applies to PIS codes VPl and VP3. Mercuric nitrate 
and VP3) is used as a catalyst in PIS code VPl; the hydroxide cake produced 

in VPl is processed in PIS code VP3. 

Potassium dichromate (PIS codes D007 (chromium) applies to PIS codes AD, es, eSE, DO, and SE 
AD, CS, eSE, DO, and SE) because of the use of potassium dichromate as a titration endpoint 

indicator until end of 1993. The solution and precipitates were 
processed by hydroxide precipitation under the same codes. The 
chromium was incorporated as a contaminant in the hydroxide cakes. 

Silver nitrate and other silver salts DOll (silver) applies to PIS codes CW and ex due to the use of 
(PIS codes ACl, CPOD, es, eSE, silver nitrate for chloride titrations under PIS codes es, eSE and SE 
DO, SE) until 1993. The solution and precipitates were processed by 

hydroxide precipitation under PIS codes ew and CX.. Silver was 
incorporated as a contaminant in the hydroxide cakes. 

DOlI (silver) applies to PIS code CPOD due to the use of silver 
nitrate as a catalyst from 1990 to 1994. DOll (silver) applies to PIS 
code Ae 1 due to the use of silver salts. 

Sodium chromate (PIS code PT) D007 (chromium) applies to PIS code PT due to the use of sodium 
chromate in the separation of thorium from plutonium and 
americium 

Uranium nitride, depleted (PIS D003 (reactivity) does not apply to the use of uranium nitride in PIS 
code FF) cQde FF. Although this chemical is pyrophoric, its disposal in an 

/ 
oxi~'environment eliminates this characteristic because it is 

'cõïí~erted to uranium oxide. Uranium nitride is oxidized in the 
passivation furnace (PIS code PA) prior to discard. 

Vanamum p<mtoxide (P1de P120 (vanadium pentoxide) applies to waste generated under PIS 
SS) code SD from February to March 1998, and under PIS code SS from 

May 27, 1998 to June 10, 1998. 

I 
O'KliJìt!(j- 
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~iRe11itrate, ion exchange resin, isopropanol, kerosene, 
Metalprep 79 (phosphoric acid-based metal cleaner), MolyKote, n- 
dodecane, Nuetracleaner #1, Nuetracleaner #2, octylphenyl diisobutyl 
carbamoylmethyl phosphine oxide (CMPO), oil (engine). organic liquid 
emulsifier, perchlorocarbons, phenolphthalein, phosphate buffer 
solution, phosphine oxide, phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surfactant, SF-21 (as ~oo nt), 
silicon adhesive, silicon defoarner, 

. 

citrate retarder J dium 
....~hio'sugar, surfactants, tetraethylamine hydrochloride, 

tetraethylamine hydroxide, tetraethylammonium hydroxide, 
ðetr1ßyGrÐfu:r8R) Texaco Regal 32 oil (cutting oil), thionyl chloride, 
'tributyl phosphate (TBP), tributyl phosphate (TBP)/Isopar (isoparaffinic 

hydrocarbon solvent), tributyl phosphate and iodine in kerosene, 
trioctylphosphine oxide (TOPO), urea, vactra oil, vacuum grease, 
vacuum pump oil, WD-40, and Windex. 

fr. ooJe. fù 

J..n OÎ5~" ( 

Lt'~ 't- 

Several organic chemicals used in TA-55 processes are identified in 40 
CFR Part 261 or in Appendix VIII of that regulation as having hazardous 
characteristics. Table Slists these chemicals, their HWNs, PIS codes in 
which they were used, and the applicability of the HWNs to the use of 
these chemicals in TA-55 processeÿ Ð 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

Oñésubstreãñi, dc;!Jotcd T}A 55 19_À_. ÍE segregated from TA 55-19. Tkilì .mhstrea.pt j<: 

defin~ as ~te genclclteå Bt'nup..e.n.Q2/0l/98 an.d.Jlf\/1019S th~t is-aSSigned the. P listing 
ofl'LlO. ~. '\' ~ ~~-~ ~ \V'invffk... peV\tDxl~"f- 

, 
_ 

/ 5.0 
. 

CORRELATIONS BElWEEN WASTE STREAMS L.J~.s1-e- 

! 
Waste Streams TA-55-19 and TA-55-20 have been discussed together lthis AK / Summary Report. These waste streams are similar in physical form an{material contenE, 

I ß?1thG W1l9~ey differ only in that TA-55-19 is assigned EPA HWNs based on PIS 
! code information, whereas TA-55-20 contains non-mixed waste. Other waste streams f resulting from the same plutonium processing activities at TA-55 but differing in waste 
I matrix code are listed in the Sampling Plan. I 

i 

\ 

\ 
6.0 

r . 

ASSIGNMENT OF WASTE MATRIX CODES 

i 

\ 
\ 
\ 

\....., 

The waste matrix code S5300 is assigned to the waste streams TA-55-19 and TA-55-20 
based on waste generation practices described in the TA-55 Waste Management 
Procedure, 1996 (TWCP-351), description of past segregation practices (TWCP-701, 
Section 2.1, page 4 of 43), and TA-55 process AK reports (TWCP-AK-2.1-002, ~ 
TWCP-AK-2.l-003, ~ TWCP-AK-2.1-004, ~ TWCP-AK-2.1-005,~; TWCP- 
AK-2.1-006, ~ and TWCP-AK.-2.1-007, ~ A more detailed waste matrix code can 
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Table 5. Use of RCRA-Regulated Organic Cbemicals in T A-55 Processes 

Organic Chemical and PIS 

Codes in Which !tWas Used Comments on Applicability ofRCRA Codes 

Acetone (PIS codes FF, ME, . FOO3 applies to PIS code ME because it may have been used in the glovebox for 
and MOX) cleaning: 

. F003 does not apply to PIS code FF or MOX because it was only used outside the 
glovebox. 

Benzene (PIS codes AC, ACl, . 0018 (benzene) applies to PIS codes AC, ACl, AC2, and SA 

AC2, and SA) 
. FOO5 applies to PIS codes AC, ACl, AC2, and SA, in which benzene was used as 

a solvent 

Carbon tetrachloride (pIS codes . 0019 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and px. This 

AD, CV, PTP, and PX) chemical was. used in PTP between 1/87 and 6/89. 

. F002 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 
a solvent or for degreasing. 

Chloroform (PIS codes AC, . 0022 (chloroform) applies to PIS codes AC, ACl, AC2, APD, FF and XO. 
ACl, AC2, APD, FF, and XO) Concentrations in PIS code FF are expected to be below RCRA threshold because 

freeze-drying should have removed most, ifnot all, of the residual chloroform 
before the microspheres were taken into the glovebox for sintering. 

Diethyl ether (PIS code SA) . F003 applies to PIS code SA because of solvent use. 

Freon and Freon TF (PIS codes . FOO2 applies to PIS codes DA, MA and XO. 
CA, DA, MA, MW, PO, PF, 

. F002 does not apply to PIS codes CA, MW, PO, sca, SRL, UA, VD and WE. SCB, SRL, UA, VD' WE and 

XO) Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 
air-dried to avoid the need for cellulosic wipes. 

. FOO2 does not apply to PIS code PF because Freon was used as a coolant for a 

cutting saw. 

Methanol (PIS codes AD and . FOO3 applies to PIS code AD because: it may have been used for cleaning inside 
SO) the glovebox. 

. F003 does not apply to PIS code SO because it was used in a cold trap outside the 

glovebox. 

Methylene chloride (PIS code . F002 applies to PIS code ACI because this chemical was used as a pamt stripper. 
ACl) 

Methyl ethyl ketone (PIS code7 . .Q035 (methyl ethyl ketone) applies to PIS codes MA and XO 
~O) 

. 
'Fo05 applies to PIS codes MA and XO, ~ which methyl ethyl ketone was used as a 

fYJA- qr,~ [pamt stnpperC.x 0) - 

j~ 11I(,;f (MA-' A.r>). 

Pyridine (PIS codes AC and . 0038 (pyridine) applies to PIS codes AC, AC2 and SA 
SA) 

. FOO5 applies to PIS codes AC, AC2 and SA, in which pyridine was used as 

sol vent. 

Tap Magic (contains 1,1,1 . FOO2 does not apply to PIS code MA because Tap Magic is used as a metal cutting 
trichloroethane) (PIS code MA) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 



TWCP-AK-2.1-008,R.l (LA-UR-00-5727) 
Effective Date: 12/04/00 Page 33 of 45 

Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Tetrachloroethane (not used) · No RCRA codes apply to tetrachloroethane, an Appendix vm chemical. Although 
it is listed on the chemical inventory for metal operations, it was never used in 
glovebox operations. 

" 

Tetrachloroethylene (PIS codes · 0039 (tetrachloroethylene) applies to PIS codes AD, APD, eSE and SE in which it 
AD, APD, eSE, ev and SE) was used untìl1992, 

· 0039 does not apply to PIS code.CV because it was used as a coolant outside the 
glovebox, 

· FOO2 applies to PIS codes AD, APD. CSE and SE. Its use as a solvent in PIS code 
CSE and SE ended in 1992 

· F002 does not apply to PIS code CV because it was only used as a coolant outside 
- 

~ the glovebox, 

..- 
Toluene (PIS codes AC. AC2 · FOOS applies to PIS codes AC, AC2 and SA because toluene was used as a solvent. J 
and SA) 

Trichloroethylene (PIS codes · 0040 (trichloroethylene) applies to PIS codes EL, FF. MA, ME. and XO 
CK, EL. FF. MA, ME. and 

· 0040 does not apply to PIS code CK because this chemical was used as a coolant XO) 
outside the glovebox. 

J;:' · applies to PIS code MA, in which trichloroethylene was used during final 
cleaning of metal parts from 1979 to 1992, resuming again in February 2000. 

f.t... ( o.,,~ 
· FOO2 doX not apply to PIS codes EL or FF, in which it was used as a lubricant for 
,.. a cutting saw, not as a solvent. (;Jr &ef('e~ I 

I' ~ J" ì.-s-, 
! : 

,- . 
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- notoe assi ed to the TA-55-19 and TA-55-20 waste streams because TA-55 waste gn 
management personnel did not segregate plastic waste from cellulosic waste. 

The following codes also apply to waste streams TA-55-19 and TA-55-20 from the 
Transuranic Waste Baseline Inventory Report (TWBIR), the TRUP ACT II Content Code 
(TRUCON) (DOElWIPP-89-004/Rev.13), the Radioactive Solid Waste Disposal 

(RSWD), and the Item Description Code (IDC) (Sampling Plan). 

· TWBIR LA-MI6 (TA-55-19) and LA-TI6 (TA-55-20) 
· TRUCON LA 116A, LA 116B, LA 116C, LA 116D, LA 116E, LA 116F, 

LA 116H, LA 1161 \ ~ 
RSVv'D At,+-->r1 5 Al6 Alí'~6 s.JW 
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7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

The following waste material parameter codes are assigned to waste streams TA-55-19 
and TA-55-20 based on (I) waste generation practices described in the TA-55 Waste 
Management Procedure (TWCP-35 I); (2) description of past segregation practices 
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(TWCP-701, Section 2.1, page 4 of43); (3) TA-55 process~",çp~Mc læ&'N.}e~ge}eports 
(TWCP-AK-2.1-002,R::-L; TWCP-AK-2.I-003,~; TWCP-AK-2.1..Q04, Îbl; TWCP- 
AK-2.1-005, ~ TWCP-AK-2.1-006,R:.t; and TWCP-AK-2.1-007, Ìòt); and (4) waste 
characterization data from real-time radiography and visual examination: 

.~. ...-.... 

. Cellulosics 

. Plastics (waste materials) 

. Rubber 
· Steel (packaging materials) 
. Plastics (packaging materials) 
· Iron-based metalslalloys (<5% by volume) 

8.0 ASSIGNMENT OF Er ̂  .HAZARDOUS WASTE NUMBERS 
C\r-.;\. L\ . 

8.1 F, K,;mtrP)Listings 

No K-listings apply to any of the debris waste generated by the PIS codes covered 
by this report. 

The following PIS codes require HWN assignments due to the presence or use of 
F-listed chemicals. In many cases, the applicability of the HWN is limited to 
waste generated during a specific period of time, as discussed in the appropriate 

~, process AK report. \ -.., 
.' ....~ 

') , 

. AC, ACl, AC2. F002, FOOS 

· AD 1\ 
Foo2, F003 

· APD F002, F003 
· CF F002, F003 
. CLS F002, F003 
· CSE F002 
. CW F002, F003 

.--CJfL Foo2, '003 -- 
· DA Foo2 

~+. ~ 

HP ~oo2 FO 
S "-í 

. 

~' · MA t;'~C\) ,. FOOS 

· SA F~ I; J....... F003, F005 
. SE 

' 

J 
F002 

. WM, XO, XO FOOl, F002, FOO5 

In addition, debris waste generated under PIS codes SD and SS between 02/01/98 
.:nd 06/10/98 are assigned EPA HWN PI20t' (~\o\IlJ~,- ~t1:.xrk.) 

, 

/// Because waste items from any of these PIS codes may be present in any given 
container of combustible debris waste, waste stream TA-55-19 is conservatively 

~ 
assigned the F-listings of FOOl, F002, Foo3, and FOOS. TA-5S-19A is segregated 

\, . ~ -.., ~ 
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'. 
for waste with the P-listing ofP120. Waste containers assigned to waste stream 
TA-55-20 only contain items-with known PIS codes that do not carry any EPA 

HWNs.. ~ 

~/ The reliability of this AI( information can be assessed in part base4r reView of 
headspace gas analyses 

. 

P-compliant) for 60 containers assIgned to waste 
stream TA-55- easured gas concentrations were above the program 
required quantitafion limit (PRQL) for several regulated volatile organic 
compounds: acetone, ethyl benzene, methanol, methylene chloride, methyl ethyl 

ketone, toluene, and xylenes. These results are consistent with the AK information 
summarized in this waste stream report. 

8.2 Toxicity Listings 

TA-55-19 (including TA-55-19A) is conservatively assigned the D-listings of 
0004,0005,0006,0007,0008,0009, DOlO, 0011, 0018, 0019, 0021, 0022, 
0035, 0038, 0039, and D040.. TA-55-20 has no listings. 

No O-listings are applicable to combustible debris waste generated by the 
following PIS codes: AC3 (inactive), ACC, AO (Assembly Operation), AO 
(Americium Processing Calcination), ARl, BA, BAC, BC, BL, BM, BT, CA, CC, 
CH, CN, CO, COD, CR., CRD, CT, DF, OOP, OP, OT, ELW, EM, EVAC, FA, 
FC, FSPF, 01, GMS, HC, HG, HRS, ill, IN, ITF, ITF4, JA, LC, LffiS, MAG, 
MAS, MBC, MF, MO, MaX, MP, MW, NCO, NEPTUNIUM, NR, OB, OM, 
OR., OY, PA, PAF, PO, PF, PH, PI, PIG, PPD, PR, PS, RAP, RAP2, RB, RBJ, 
RCM, RD, RFX, RL, RM, RS, SBB, SCB, SMP, SRL, SX, TIGR, VA, UPS, US, 
US2, VO, VP2, VS, WE,WLT, and ZD. 

Based on information in the TA-55 process AK reports, combustible debris waste 
generated by the following PIS codes are conservatively assigned EPA HWNs due 

to the potential presence ofO-listed constituents. In many cases, the applicability 
of the HWN is limited to waste generated during a specific period of time, as 

discussed in the appropriate process AK report. If a O-listed constituent is known 
to be present in the waste at some level, the D-code is conservatively assigned 
unless analytical data confirm that its concentration is below the regulatory level. 

~. 



TWCP-AK-2.1-008,Rl (LA~UR-OO-5727) 

Effective Date: 12/04/00 Page 36 of 45 
. .--~...... 

Table 6. Preliminary Headspace Gas Data For 60 Drums Assigned To Waste Stream TA-55-19 

----- 

AI( ilÚormation Preliminary beadspace gas analyse. for VOCs 

Chemic:al MDL (ppmv VCLfO analysis 
CheßÛcal present in except for Mean indicates 

used in process feed EPA aWN hydrogen and concentration presence above 
ANALYTE processes solution assignDtent Dtethane)'* is above MDL PRQL PRQL 

Acetone X X F003 16.12 X 100 X 

Benzene X F005,DOI8 1.96 X 10 

Bromoform None apply 2.27 10 

Butanol (n-buty1 alcohol) None apply 8.78 X 100 

Carbon Tetrachloride X X 0019 2.00 X 10 

Chlorobcnzene X F002,D021 1.93 X 10 

Chloroform X X 0022 1.85 X 10 

Cyclohcxane -- 1.88 X 10 

1,1- Oic:hlorocthanc -- 1.78 10 

1,2- Oic:hloroctbane - 2.40 10 

l,I-Oic:hlorocthylcne X None apply 2.74 X 10 

cis-l,2-0ic:hlorocthcne None apply 2.06 X 10 

Ethyl benzene See Note F003 1.72 X 10 X 

Ethyl ether X FOO3 1.30 X 10 

Hydrogen -- 0.02 % vol X 0.1 

Methane X 
-- 0.02 % vol X 0.1 

Methanol X X F003 11.42 X 100 X 

Methyl ethyl ketone X F005,D035 18.42 X 100 X 

Methyl isobutyl ketone None apply 16.05 X 100 

Methylene c:hloride X X F002 1.97 X 10 X 

1,1,2,2- Tetrachloroethane None apply 1.63 X 10 

Tetrachloroethene X X F002, 0039 1.44 X 10 

Toluene X r:oct' FOOS' 1.67 X 10 X 

1,1,2- Tric:hloro-l,2,2-trifluoroethane 
(also known as Freon TF and Freon 113) X F002 1.79 X 10 

1,1,1- Trichloroethane X None apply 1.82 X 10 

Tric:hloroethene X F002, 0040 1.31 X 10 

1,2,4- Trimethylbenune --- 2.04 X 10 

1,3,5- Trimethylbenune --- 2.26 X 10 

Xylene (m and p-xylene) X FOO3 3.62 X 10 X 

Xylene (o-xylene) X FOO3 1.9 X 10 X 

Abbreviations: AI<, acceptable knowledge; HWN, Hazardous Waste Nwnbcr; MOL, Minimum Detection Limit; PRQL, Progrnn- 
Required Quantitation Limit; VOC, Volatile Organic Compound 
This chemical is not regulated under 40 CFR Part 261, Subparts C and 0, nor is it listed in Appendix VIII of that 

regulation. 
· These MOL values arc from the MOL study dated 6/19/00 WCP-3248. Different MOL values would have been in 

effect at the times that the data included in this table were acqUIT , 
0 the above MOL values should only be considered 

as an approximate guide. 

NOTE: There is no record documenting the use ofcthyl benzene under any of the PIS codes covered by this report. However, 
recent analyses of some vacuwn pump oils from TA-55 , PF-4, showed it to be present. Consequently, F003 is 
applicable to this waste stream. Other constituents on the above table that were identified in these analyses included 
acetone, benzene, chlorobenzene, 1,2-dich1oroethane, tetrach1oroethene, toluene, Freon-l13, trichloroethene, 1,2,4- 
trimethylbenzcne, 1,3,5-trichlorobenzene, m- and p-xylene, and o-xylene. 

--" 
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AC, ACl, AC2 0007,0009, DOll, 0018, 0022 Dc:3 B 
ACI 
AC2 

ACD 
ACL 

AD 

AL 
AP 

APD 
AS 

AT 
ATL 

AX 
BF 

BU 
CD 

CF 

CK 

CL 

CLRD 
CLS 

COL 

CPOD 
CS 

CSE 

ev 
CW 

ex 
CXL 

--7Þ 
DO 
OS 

ED 

EDe 
EL 

EOC 
ER 

ETD 

EV 

D007, 0009, 0011, 0018, 0022 

0007,0009,0011,0018,0022 1) () '3 ~ 

0005,0006,0007,0008,0011 
0001, 0009 

0004,0005,0006, .0007,0008,0009,0010, DOll, 0019, 
0039 

0005,0006,0007,0008,0011 
0007,0009 

0007,0008,0009,0019,0021,0022,0039 
0006,0007,0008,0011 
0005,0006, D007, 0008, 0011 

0005,0006,0007,0008,0011 
0007, 0009 

0006,0007,0008,0011 
0006, 0007, 0008, DO 11 

0006,0007,0008,0009,0011 
0007,0008,0009,0011, 0019,. 1J~"2.JJ -=PJ2..<) 'þo3'f 
0005,0006,0007,0008,0009,0011 
0007, 0008, 0009 
0007, 0008, 0009 

0007,0008,0009,0019,0021,0022,0039 
0005 
0011 

0007, 0008, 0009 

0007,0008,0009,0039 ~ 
0005,0006,0007,0008,0009, 0011, D01~ ~ 
0007,0008,0009,0011,0019,0021,0022,0039 
0007,0008,0009,0011 
0007,0008,0009, ~f'I;U, 0922, g03~ 
0007,0011 (ho 1)..../rrh';)s etffl~ eJ14- 1 'ì'f '1) 

0006, D007, 0008, D009, ÖOll 
0005... 0006, D007, 0008,0011 

D007~ 
-.. 0040- 

0007, 0009 

0006, 0008 

0005,0006,0007,0008,0011 
0006, D007, 0008, D009, 0011 
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EXT 
FDL 
FF 

FLU 

FX 
HCD 

HD 
RGMS 
RP 

IA 

lAM 
m 

ICP 

IE 
IS 

IX 
KBTF 
LD 
LGI 
LG2 

LI 
LR 

MA 
MB 

ME 
MELL 

ML 
MPD 

MS 

NC 
NL 

00 
OR 
PB 

PCB 

PE 

PK 
POSM 

PRR 
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0005,0006,0007,0008,0009, DOll 

Doo'i) 0005,0006,0007, 0008, D009,~ pOlo 
0022, 0040 

. 

DooLJ) 0005,0006, D007, 0008, D009~ DQ/O 
D006, 0007, D008, 0009,0011 

0006,0007,0008,0009,0011 

0006,0007, D008, 0009, 0011 

0006,0007, D008, 0009, 0011 

0007,0008, D009, 0011, 0019, 0021, 0022, 0039 

0006,0007,0008,0009,0011 
0005,0006,0007,0008,0011 
0005,0006,0007,0008,0009,0011 
0007, 0009 

0005,0006,0007,0008,0009,0011 
0005,0006,0007,0008,0011 
D006, 0007, 0008, 0009, 0011 

0008 

0007, 0008, D009 

0006, 0008 

0006,0007,0008,0009,0011 
0005,0006,0007,0008,0009,0011 
0006,0007,0008,0009,0011 
0035, 0040 

e0007, 0008, 0009 

0007, 0040 

0006,0007,0008,0009,0011 
0006, 0008 

0005,0006,0007,0008,0011 
0007, 0008, 0009 

0006, 0008 

0006, 0008 

0006, 0007, 0008 

0006,0007,0008,0009,0011 
0007, 0008, 0009 
0007 
D004 ( (1'~Li~$") 
0006, 0007, 0008, DO 11 

0007,0011 
0007, 0009 
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PT 0007 
PTP 0019 
PTS 0005,0006,0007,0008,0011 
PUB 0007, 0008, D009 
PX 0006, D008, 0019 
RA 0005 ('YP J:e.J a..4 1c Z/n, rr4zJ ~~~ 
RASSIRSS 0004, D005, 0006, 6007, 0008, 0009, 0010, DOll, 0019 
RC 0005,0006,0007,0008,0011 
RO 0006, D008, 0040 
RR 0006,0007,0008,0009,001 LL SA D007,D009,0018,~ ~- SB 0005, D006, 0007, 0008, 0011 
SC 0005,0006,0007, D008, 0011 
SE 0007,0008,0009, D039 
SL 0005,0006,0007,0008,0011 
SO 0004,0005,0006,0007,0008,0009, 0010, 0011 
SP 0007 
SS 0006, 0008 
SSO 0006, 0007, 0008 0 . 

I Awo 
O!L...., b /'f'V1 

_ ~ /q u SSMD 0009 (lY ia 1>1.; ~ Fe) vr7 c.' ...... I (' 7 

STP 0007 
TOC 0005,0006,0007,0008,0011 
VC D006, 0008 

VPl, VP3 0009 (1)-(r~, 1f''''eJ 4 !,-ø.". r/ßs -h, }f1!esJ 
vu, VUL 0005, 0008 f 

*' WM, XO, XO 0007,0008,0009,0022,0035,0040 
XES 0004,0005,0006,0007,0008,0009,0010,0011 
XP 0004,0005,0006,0007,0008, D009, 0010, DOll 

,x. 

C~,,~-..4J~ - 

8.3 Corrosivity, Reactivity, and Ignitability 

TA-55-l9 has no listings for corrosivity, reactivity, or ignitability. 

TA-55-19A has no listings for corrosivity, reactivity, or ignitability. 

TA-55-20 has no listings for corrosivity, reactivity, or ignitability. 

See Section 10.0 

~$~" 
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10.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

" 

According to the WlPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

.---.. 

· Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste mallagement procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

(Sl.t- 4i-t.4. J, ~ S- J 
· Chemical Waste Disposal RequbtsAmtr'oí:lùced In June 1980 included check boxes 

which the waste generator was reqUITed to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. A J l. 11 ,) (~ . +tç,.Ul~ T.J ff 1 t,fl7Cf S 

· The Certific 
. 

n Plan (TWCP-697) and related Generator Attachments (TWCP- 701) 
were imp ented in 1987. Waste generators were required to sign a statement on the 
WOO ocumenting that the waste contained "no free liquids, pyrophorics, 
explo 1 es, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

· Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

· Explosives were prohibited from TA-55 until installation of the Impact Test Facility \ 
in the early 1990s. ~ ~ O~ <..~ \ 

· The Waste Profile ~orm (WPÞ>. which has bee in use at LANL since j 
1991, includes a statement which must be authenticated b the waste generator, that 
the waste is not ignitable (flash point >2000F), reactive, or corrosive. 

I 
· The TA-55 Generator Attachments to the Certification Plah were updated in 1995 

(TWCP-700) but the prohibition on liquids in the waste, ahd the waste management 
inspection, remained in effect. 

(> 
I' f. ,- (\ , 

\~ 
'S ""I'll- 

.' 

" (,~:I' . 

ì,. . 

"...0 ~'- rA"C\ 

Hence, since the inception of operations at TA-S5, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibi ion of liquids. 

<"'t 

tSf ~ ç v---- l) 
~ I... 
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1.vzJ-<' The absence of these prohibited items is ve 
. 

~glì radiography of each waste. 
-.J"h container and visual examination 0 

e. 
d co "ners during TWCP characterization ~ activities. Any free liquids ar remediate 

'.' 
. ontainerized gases that are found to be 

present are removed, or the conta' IS taggeä as non-compliant by filing a Prohibited 
Waste Report in accordance with Nonconformance Reporting and Tracking (TWCP-QP- 1.1-007). . 

. 

J"Þ-C 0. 
~o-... c J"Mf~""U 

11.0 VERIFICA TION TRA T INCOMPATIBLE CHEMICALS WERE PROIDBITED ~ S~ction 10.0 sununarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C- Segregation and separation chart 'of hazardous materials; Section 177.848, Segregation of hazardous materials, and were determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, Generator Attachments, waste generators signed a statement on the WOOF for each waste items specifying that the waste contained Uno free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1990s, explosives were prohibited 
from TA-55. In addition, waste management inspectors performed visual inspection of the waste prior to its initial packaging, thus allowing the inspectors to verify e 
generator's WOOF statement. G 4t:,.J CA 
A chemical compatibility analysis was performed for TRUCON codes 16/216 .1;r~.r.r--J::r 
(combustible waste) which indicated that all chem' w matrix were (?r- Lpf1l.-'L 
compatible at levels greater than trace amounts OOE/WIPP-89- ). During the process AK search, additional chemicals were identified an a 

. . 

ection 3.5.3; a new TI? 4(11t) compatibility analysis is underway, but since these additional chemicals are all in trace 4d.e. r) \ q~ntities in the TA-55-19 and TA-55-20 waste streams, no incompatibilities should :s 

, eXist. 
\....--- 

12.0 VERI FICA TION TRA T THERE ARE NO COMPRESSED GASES, FREE LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

,-. 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, compressed gas cylinders or containers are Dot expected to be in any of the TRU wastes generated by TA-55 operations. 
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Spray cans, especiallyWD40, were in common use in TA-55 gloveboxes until May 1992 

(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 

May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 

venting was indicated by inserting a metal wire into the valve. After May 1992, spray 

cans were no longer used in gloveboxes. a bSiJ rW 
Verification that individual waste drums do not ntain compressed gases, free liquids, or 

sealed containers greater than 4 L in vol s obtained from radiography of each waste 

container and visual examination of se ted containers during TWCP characterization 

activities. Any free liquids ar m 1 and any sealed containers greater than 4 L in 

volume, or unpunctured or unv gas containers, are removed; or else the container is 
. 

tagged as non-compliant by filing a Prohibited Waste Report in accordance with 

Nonconfonnance Reporting and Tracking (TWCP-QP-l.l-007). 

Administrative and procedural controls on the prohibited pyrophorics in TRU waste and 

the absence of pyrophorics has been verified through testing. ~ 

For items ofpyrochemical salt waste, the procedures of oxygen sparging and/or carbonate 

oxidation have been used since May 1987 to ensure that pyrophorics were oxidized. In 
addition, screening tests on similar pyrochemical salts and residues (which contain higher 

amounts of plutonium) at the Rocky Flats Environmental Technology Site (TWCP-250l) 
have shown (1) no autoignition, (2) no spontaneous combustion, and (3) no sparking. 

Experimental results on the reactivity ofLANL direct oxide reduction (nOR) salt with 

water and the reactivity in air of heated calcium metal nodules from nOR salts indicate 

the absence of "dangerous when wet materials" and pyrophoricity in these salts (TWCP- 
3730, TWCP-3731 , TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Attachment 5, Chemical Waste Disposal Request). 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 

systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." The TA-55 Attachment to the 

Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-70 1, Sections 3.8.5-3.8.7). 

13.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced in cesses as documented in the TA-55 procedures 

reviewed during this AK se ch (reports ( WCP-AK-2.l-002,~; TWCP-AK-2.1-003, 

~; TWCP-AK-2.1-004, ~ cP- -2.1-005, R\TWCP-AK-2.1-006,~ and 
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TWCP-AK-2.1-007, kv and summarized in the process inputs listed in Tables 1 and 4. Oils used in the reviewed processes include vacuum pump oils, and cutting fluids used 
for cooling purposes; none of these oils are known to contain PCBs. All transformers 
known to contain PCBs have been tracked from the time of startup ofTA-55 in 1978. 
Whenever any transformer oil is drained, it is handled by a subcontractor who is wholly responsible for its disposal (TWCP-AK-2.1-005, R.I, Section 9.0). This oil does not enter 
the LANL disposal operations. 

DETERMINATION THAT THERE IS NO ASBESTOS IN THE WASTE 

As os heating mantles were never used at TA-55. Asbes ves were used in 
glovebox ations in PIS codes OR, PX, and CP-4162, TWCP-4166), which 
are discussed in ess Acceptable Know e Summary Reportfor Pyrochemical 
Processes at TA-55 (T K-2. ,R.l) and Process Acceptable Knowledge 
Summary ReportforSpecia oc TA-55 (TWCP-AK-2.1-007, R.I), respectively. Asbesto aring transite was Wi ed until recently for thermal 
insulation, inc1 

. 

g as a covexplate over the furnace in g x wells, and as part of 
end pI n Lindberg furnaces. Although many Lindberg furnaces een replaced . 

newer asbestos-free furnaces, some are still in use at TA-55. The transite would have 
been disposed either as metal or as ceramic and glass waste streams. 

. í 

{S.h DETERMINATION OF mE MAXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITTED FOR WASTE PACKAGING 

Waste streams TA-55-19 and TA-55-20 are primarily generated from operations 
performed in gloveboxes. The waste material is placed directly into bag-out bags (also 
called inner bags).through an opening in the glovebox where the bag is attached, and the 
bag is then closed and detached from the glovebox. Waste streams TA-55-19 and 
TA-55-20 may also be generated from "hot jobs" outside of the glovebox, such as valve 
changes, or from decontamination of spills or other releases. In these cases, the waste is 
placed directly into one (or possibly more) inner bags at the work area. The maximum 
number of confinement layers in any case is six (TWCP-816). 

A minor source of waste streams TA-55-19 and TA-55-20 is room trash that was 
originally considered to be low-level waste, which is collected in plastic bags inside 
cardboard boxes. Occasionally, when assayed, these boxes are determined to be TRU 
waste. These boxes may be sorted to remove the "hot" item, or the whole box may be 
bagged and sent to the TRU packaging area for placement in drums containing waste 
streams TA-55-l9 or TA-55-20, as appropriate. When this occurs, the PIS code WM is 
assigned to the waste. Due to the additional layers of plastic that are present when this 
operation occurs, drums with the PIS code WM are assumed to contain up to two more layers of internal packaging than other drums. 

Waste drum packaging procedures for waste streams TA-55-19 and TA-55-20 have gone 
through several changes since the beginning of operations at TA-55. TRUCON Code 
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assignments made by the waste generator are compiled in the Sampling Plan. However, in 
the absence of this infonnation, TRUCON Codes will be assigned to the waste container 
in accordance with the default packaging configurations and associated TRUCON codes 
shown in Table 7, that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816). 

Table 7. Maximum Layers of Confinement for be Used for TA-5S-19 and TA-55-20 Waste 
Containers in the Absence of More Specific Waste Characterization Data 

Time PIS 

Frame Code Layers of Confinement. TRUCON Code 

01/78- all Maximum of 6 layers: éÅ.fèck 
05/87 

. up to 4 inner bags 

. up to 2 liner bags 

. all bag closures by either twist & tie; or twist, tie & 
tape 

05/87- all Maximum of 4 layers: LA 116 A 
01/97 except 

. up to 2 inner bags 
WM, 
XO . 2 liner bags 

. b er twist & tie; twist, tie & tape, "- 
folded and taped, or fol 

05/87- WM, Maximum of 6 layers: 
present XO 

up to 4 inner bags 1\ r+eJCT~ ? 
. 

. 2 liner bags 

;r' 
. bag closures either twi tie; twist, tie & tape, 

olded and taped, or fì 

01/97- all Maximum of 1 layer: LA 116 E 
present except 

. 1 carbon-filter vented inner bag (if initial bag is WM, breached, bag is placed in second bag and first bag is XO 
slit open), closed by either twist & tie; or twist, tie & 

tape 

. 2 liner bags, folded, no closure 

* Layers of confinement for these TRUCON Codes are defined in DOEfWIPP-89-004 

L,,5vt )\ti.; 
~)~-þ~ 

OY) ~ C~(r~ 



TWCP-AK-2.1-008,R 1 (LA-UR-00-5727) 
Effective Date: 12/04/00 

(!()h 
!/r ~h ~ ci-. 

~J?- dt.-Æ-dl 

~, Page 45 of45 ') 

./ 
~o CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

· 40 CFR Part 261-Iden~!icatjon and Listing of Hazardous Wastes 

· 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

· 

I} Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan 
.;:::::/ (TWCP-PLAN-O.2.7-001,R.3) 

· Nonconfonnance Reporting and Tracking (TWCP-QP-l.I-007) 

I 

f 
I 

I 
I 

I 

I 
I 
I 

I 

· ", Process Acceptable Knowledge Summary Reportfor Chloride Operations at TA-55 
\(TWCP-AK-2.1-002, R.I) I 

· Þrocess Acceptable Knowledge Summary Report for Metal Operation Processes at rA-55 (TWCP-AK-2.1-003, R.l) 
! 

· frocess Acceptable Knowledge Summary Reportfor Miscellaneous Operations at rA-55 (TWCP-AK-2.1-004, R.l) 

· JProcess Acceptable Summary Reportfor Nitrate Operations at TA-55 (TWCP-AK- þ.l-005, R.I) 

· rocess Acceptable Knowledge Summary Reportfor Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006, R.I) 

· Process Acceptable Knowledge Summary Reportfor Special Processing at TA-55 
(TWCP-AK-2.1-007, R.I) 

· Transuranic Package Transporter (TRUPACl)-II Content Codes (DOE/WIPP-89- 
004) 

. Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EPA No, NM4890139088, Attachment B) I 

i 
\ 
\ 
\ 

~~o~ 

· Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-I.2-064) 
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Waste 

Stream: 

TA-~nd 

TA-55-20. 

Documents 
are 
in 

the 

TWCP 

RMDC 

Center. 

Attachment 
1 

Page 
1 

of3 

ACCEPTABLE 

KNOWLEDGE 

ROADMAP 

Information 

TWCP 

Record 

Category 

No. 

Code 

Information 

Source 

Summary 

Limitations 

TWCP-35I 

B 

Procedure 
for 

waste 

management 

TA-55 

document 
539- 

Docwnent 

describes 

TA-55 

waste 

None 

practices 
at 

TA-55 

GEN-R02. 

management 

practices 
for 

solid 

and 

liquid 

wastes 

TWCP-352 

B 

Description 
of 

plutonium 

recovery 

Wastes 
from 

Plutonium 

Document 

describes 
the 

Pu 

residues 

Document 
does 

not 

give 

processes 

Conversion 
and 

Scrap 

and 

the 

various 

treatment 

approaches 

infonnation 
about 

RCRA 

Recovery 

Operations. 

used 
in 

recovering 

plutonium 
from 

con$tituents 

introduced 
or 

present 

LA-II069-MS, 
March 

scrap 

in 

thc 

processes 

1988. 

TWCP-697 

C 

Waste 
was 

controlled 
to 

meet 

WIPP 

Los 

Alamos 

Certification 

Waste 
was 

controlled 
to 

meet 

WIPP 

Overview 

document 
- 

Generator 

WAC 

requirements 
as 

early 
as 

1983. 

Plan, 

1983 

WAC 

requirements 
as 

early 
as 

1983. 

Attachments 

provide 

more 

Generator 

Allachments 
were 

used 
to 

detailed 

infonnation. 

describe 
and 

reference 

specific 

generator 

procedures. 

TWCP-698 

B 

Gives 

Material 
Type 

compositions 

NMT 

Memo, 

NMT-7 

Gives 

Material 
Type 

compositions 

Does 
not 

give 

infonnation 
on 

how 

WMÆC-96-032 

material 
may 

fractionate 
in 

TA-55 

Benchmark 

waste 

processes. 

Environmenlal 
Corp. 

Memo, 

AL-7] 
93 

BEC 

TWCP-700 

C 

Generator 

Attachment 
to 

the 

TA-55 

Atla'h'~ 

Documents 

controls 
to 

meet 

WIPP 

Infonnation 
is 

not 

extremely 

Certification 
Plan 

TRUWM-TA55-C 
- 

3, 

WAC 

were 

implemented 
and 

how 

detailed. 

ROO 

independent 

verification 
was 
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Source 
AKIJ 
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Doc. 
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PR5, vii 

WS12 

WS1, xvi-xxiv 
WS9 

516 xvi-xxiv 

PR6, xvi-xxiv 
WS3 

WS4 xvi 

PR2, 
WS7 

leVi-xxiv 
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AK Information Summary 

Table: TA-55 Process/Status Code Index: Contains PIS Code, PIS Name, AK Process Report 
and Primary Report Section in which PIS Code is Described, and RCRA Listings for Combu$tibie 
Debris 

Waste stream Number and Title: TA-55-19, Mixed Combustible Debris WasteTA-55-19A, Mixed 

Combustible Debris Waste with P120, a subset (I.e. lot) of waste stream TA-55-19TA-55-20, Non- 
mixed Combustible Debris Was Ie Wasle Matrix Code: S5300 (same for aU lhree) 

(See limitation at end of this summary) Maximum Layers of Packaging: 6 (same for all three 
waste streams) 

Time Period of Generation: TA-55-19, Mixed Combustible Debris Waste: 1978-present, Wasle 
Stream Volume (as stored): 4173 containers (873 m3) (including lot TA-55-19A) Waste Stream 
Volume (after repackaging): 850 SWBs, 3873 drums (2390 m3) TA-55-19A, Mixed Combustible 
Debris Waste with P120: 02198-06198, Waste Stream Volume (as stored): 12 containers (2.5 
m3) Waste Stream Volume (after repackaging): Not yet determinedTA-55-20, Non-mlxed 
Combustible Debris Waste: 1979-present. Waste Stream Volume (as stored): 281 containers 
(59 m3)Waste Stream Volume (after repackaging): Not yet detennined 

Waste Generasting Processes: (Same for all three waste streams): Plutonium manufacturing, 
recovery, and research operations at the TA-55 Plutonium Facility, as well as associated 
maintenance operations. generate TRU wastes. These operations include: Preparation of ultra- 

pure plutonium metals, alloys, and compounds. Preparation of specific alloys, including casting 
and machining these materials into specifIC shapes. Determination of the high-temperature 
thermodynamic properties of plutonium Reclamation of plutonium from scrap and residues 
produced by numerous feed sources. Disassembly of components for inspection and 
analysisManufacturing of parts on a limited basis 

Defense Waste Status (same for al/lhree wasle streams): Defense-ntlaled lransuranic {TRU) 
waste. There is no historical record or evidence of spent nuclear fuel or high-level waste ever 
having been handled at the facility. 

RCRA CharacterizationTA-55-19 is conservatively assigned the following EPA Hazardous Waste 
Numbers (HWNs). Many of the HWNs are time-dependent, and apply only to containers 

generated by a particular process over a specific period of time, as documented in process AK 

reports.Foo1, Foo2, F003, FOO5D004, 0005, 0006, 0007, 0008, D009, 0010, 0011, 0018, 
0019,0021, D022, 0035, 0038, 0039, D04OTA-55-19A has the same codes and also P12() (for 
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Site{s): Los Alamos National Laboratory I Source Document Tracking Number: 0023 

AK, · 
Source 

Doc. 
Page , Þ 

WS11 xvi-xxiv 

WS5 xxv 

WS12 vii-viii 

WSB, All 
WS12 

WSB, 
WS9 

WS11 

23 

29 

AK Information Summary 

vanadium pentoxide). 

Radionuclide Conten\: These waste streams predominantly contain a variety of plutonium 
material types with different welklefined isotopic compositions. Americium-241, neptuniump237, 

and uranium-234 may be present at deteçtable concentrations as decay products of their 
plutonium precursors. Some of the processes separate plutonium from americium and uranium. 
The waste will usually be enriched in emericium-241 and uranium-234 relative to plutonium, but 

may also be depleted in some cases. Some waste may contain uranium and its decay products 

(e.g., uranium-234) from one of several uranium material types used as feed material. In addition, 
trace levels of ceslum-137 and protactinium-231 may be present because oftheir widespread 

presence as contaminants in TA-55 operations. Other waste may contain various radionuclides 
used as feed materials for producing detector materials, including americium-241, americium- 
243, cerium-144, curium-244, protactiniurn-231, neptunium-237, thorium-232 enriched in thorium- 
230, uranium-233, and depleted uranium. 

See Waste Generation Summary Diagram 

Pg vii contains a table with the T A-55 process/status code index, including the RCRA listings for 
combustible debris. 

Chemicals identified in report: hydrochloric acid, nitric acid, calcium fluoride, hydrofluoric acid, 
salts. Acids used in T A-55 are ascorbic acid, fonnic acid, hydrochloric acid, hydrofluoric acid, 
nitric acid, oxalic acid, perchloric acid. phoJpOric acid, stearic acid, sulfuric acide an 
dsuperacides. Bases used in T A-55 are calciumh~roxíde, magnesium hydroxide, potaSSium 
hydroxide, and sodium hydroxide. Perschloric acid solutions were sent to cement fIXation. 

Table 5 on pg 35 contains a list of the use of RCRA-regulated inorganic chemicals in the T A-55 
processes 

Table 6 on pg 37 contains a liste of the use of ReRA-regulated organic chemicals in TA-55 

processes.. 

Table 1 contains a listing of feed materials for processes contributing to waste streams TA-55-19 
and TA-55-20 including presence of RCRA-regualted substanced and PIS codes. 

Table 4 contains a listing of secondary radionuclides in TA-55 TRU Waste. 

Source Document Data Limitations (if any): 

1. It is not evident that the three waste streams described in this document are similar, the same, or different from the two 
waste streams described in this source document database. 

2. ìhis document has numerous handwriten changes and the souce is unknown 
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ACCEPTABLE KNOWLEDGE REPORT FOR DEBRIS WASTE STREAMS 
CONTAINING Pu-239 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization, and 
defines AKin its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan (WIPP 
WAP), to the Hazardous Waste Facility Permit for the Waste Isolation Pilot Plant (EPA 
ID No. NM4890139088-TSDF) defines AK information and provides guidelines on how 
AK should be obtained and documented. 

This AK Report was prepared in accordance with Acceptable Knowledge Documentation 
(TWCP-QP-1.1-021). The primary purpose of this report is to systematically organize, 
evaluate, and summarize AK information about characteristics of the wastes generated by 
the plutonium recovery and research and development (R&D) process at the Los Alamos 
National Laboratory (LANL). Currently, most of the waste is from the Plutonium Facility 
at Technical Area (TA)-55, one ofthe TRU waste generators. By doing so, this report 
provides technical support for delineation of waste streams and assignment of specific 
waste containers to these waste streams. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to these debris waste streams covered: 

• Review of the Acceptable Knowledge Information Summaryfor Los Alamos National 
Laboratory Transuranic Waste Streams (TWCP-AK-2.1-019) (AKIS) that includes 
information regarding all LANL wastes, including TA-55 wastes, and also includes 
AK isotope ratio information found in Acceptable Knowledge for Isotope Ratios 
(TWCP-AK-2.1-020) (AKIR) (a subset ofthe AKIS). 

• Review of reports, documents, and databases related to the waste generation and 
waste management activities as documented in the Acceptable Knowledge Roadmap 
(Attachment 1) 

• Interviews with personnel involved with waste generation and waste management as 
documented in AK reports listed in the Acceptable Knowledge Roadmap 
(Attachment 1) 

• Review of AK reports for facility operations 

• Analysis of the operations generating waste, as discussed in the operations AK 
reports and in this report 



TWCP-AK-2.1-0 15,R.3 
Effective Date: 04/10/03 Page 2 of72 

• Existing pre-WIPP W AP data for headspace gas (HGAS) and radiography (RTR) for 
legacy waste, as listed in the Acceptable Knowledge Roadmap (Attachment 1). 

This AK Report is based on detailed information compiled in a set of closely related 
reports about TRU waste generating activities at LANL. For convenience in organizing 
AK for the plutonium (Pu)-239 recovery process, the process was categorized into six 
operational areas. The multiple operations in each area are described in detail in the 
following six AK reports: 

• Acceptable Knowledge Report for Chloride Operations at LANL (TWCP-AK-2.1-
002) 

• Acceptable Knowledge Report for Metal Operations at LANL (TWCP-AK-2.1-003) 

• Acceptable Knowledge Report for Miscellaneous Operations at LANL (TWCP-AK-
2.1-004) 

• Acceptable Knowledge Report for Nitrate Operations at LANL (TWCP-AK-2.1-005) 

• Acceptable Knowledge Report for Pyrochemical Operations at LANL (TWCP-AK-
2.1-006) 

• Acceptable Knowledge Reportfor Special Processing Operations at LANL (TWCP
AK-2.1-007) 

The AK reports currently contain information on more than 175 individual operations; 
each assigned a unique identifier called a process/status (P/S) code. These codes are used 
for the purposes of nuclear material accounting. For example, the nitrate operations 
report (Acceptable Knowledge Report for Nitrate Operations at LANL [TWCP-AK-2.1-
005]) covers waste generation operations and characteristics for over 80 different 
operations, each with its own PIS code. The search and compilation of AK information is 
based on PIS code, because that is the greatest level of detail recorded in waste generator 
records. However, as described in Section 3.2, TRU waste items are packaged into drums 
based on the isotopic material content of the waste and nondestructive assay 
characteristics without regard to process of origin (i.e., PIS code). The AK information 
search to determine Resource Conservation and Recovery Act (RCRA) and chemical 
constituents in the waste is performed based on the operations used at LANL and tracked 
by the P/S codes, and it is described in the operations AK reports listed above. 

This AK report summarizes AK information specific to legacy and newly generated 
debris waste streams in which Pu-239 is the dominant Pu isotope. These waste streams 
are listed in Table 1. 

Project 2010 (formerly the Transuranic Waste Characterization/Certification Project) 
Records Management/Document Control (RMDC) Center retains copies of the 
documents that are referenced in this AK report. 
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Table 1. TRU Waste Streams in which Pu-239 is the Dominant Pu Isotope 

Mixed or 
Waste Non-Mixed 
Stream Designation Status Waste Stream Name 

TA-55-19 Debris Mixed Mixed combustible debris waste 

LA-NCDOl Debris Non-Mixed Non-mixed combustible debris waste 

TA-55-30 Debris Mixed Mixed heterogeneous debris waste 

LA-NHDOl Debris Non-Mixed Non-mixed heterogeneous debris waste 

Unclassified Controlled Nuclear Information (UCNI) is reported in records, rather than 
included in this report. Such records are identified as UCNI in the Acceptable Knowledge 
Roadmap (Attachment 1 ). When discrepancies in AK information are discovered, they 
are documented and resolved in accordance with Acceptable Knowledge Documentation 
(TWCP-QP-1.1-021). The resulting documentation is found in Decision/Discrepancy 
Resolution Documentation (Attachment 8). 

3.0 DESCRIPTION OF THE WASTE STREAMS 

3.1 Facility and Mission 

Since 1978 the Plutonium Facility (Building PF-4) has been located at TA-55 and 
used for the extraction and recovery of plutonium from residues and scraps 
generated from operations at various LANL facilities and other U.S. Department 
of Energy (DOE) sites in the defense complex. The scrap and residues are 
processed to recover as much plutonium as practicable before disposal. The 
recovered plutonium is converted into pure plutonium feedstock. This recovery 
process, associated maintenance operations, limited manufacture of finished parts 
from purified plutonium, and plutonium research are the sources ofTRU
contaminated scrap, residues, and debris generated at LANL. The waste from the 
plutonium recovery process meets the definition contained in the WIPP W AP, 
Sec. B-1 a, "Plutonium recovery wastes are residues from the recovery of 
plutonium-contaminated molds, metals, glass, plastics, rags, salts used in 
electrorefining, precipitates, firebrick, soot, and filters." The plutonium recovery 
process handles primarily Pu-239 and Pu-242 based samples. These are 
categorized based upon exact isotopic make-up into various material types. The 
associated research activities involve other plutonium isotopes, different uranium 
isotopes, and minor amounts of several other radioisotopes. 

Before 1978, wastes were generated from plutonium recovery and purification for 
defense and non-defense programs although production of heat sources using Pu-
238 was and still is the only major non-defense activity. These Pu-238 wastes 
were generated and produced in the same rooms and gloveboxes and were not 
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segregated until August 27, 1998 (TWCP-887). Waste is also produced from 
"special process" and research-related activities. These wastes were not 
segregated until 1998 and were also commingled in the final waste containers to 
such an extent that segregation was not possible on the basis of waste generating 
operation or glovebox location (TWCP-887). The waste was also co-mingled with 
room trash related to these same operations (both defense and non-defense). The 
room trash waste was initially boxed as low-level waste but was returned for 
discard in drums as TRU waste when on-site assay results showed that it 
exceeded the low-level waste threshold value (TWCP-816). 

A LANL site map and a detailed map of the current Plutonium Facility buildings 
at TA-55, including Building PF-4, are shown in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation of waste streams is established by the evolving set of 
LANL waste management plans and facility specific procedures, which date back 
to the start of operations at the Plutonium Facility at TA-55 in 1978 (TWCP-352, 
TWCP-697, TWCP-700, TWCP-701, TWCP-3943). Since then, the stated policy 
and practice is to handle and package all combustible debris, heterogeneous 
debris, and homogeneous waste in a similar fashion, regardless of the process of 
origin. Relevant details of these planning and implementation decisions for debris 
wastes are summarized in this section. The purpose is to provide background 
information related to the rationale used by Project 2010 to assign waste 
containers to specific waste streams. 

3.2.1 Waste Packaging 

1978-1995 

At TA-55, the inspection, collection, documentation and packaging of 
solid, certifiable TRU wastes is conducted by a waste management section 
or team (TWCP-351, TWCP-352, TWCP-700, TWCP-701, TWCP-3943). 
Wastes from all TRU waste-generating activities at TA-55 are handled 
and packaged by this team initially following Atomic Energy Commission 
(AEC) requirements (U.S. Atomic Energy Commission AEC Manual: 
Chapter 0511, Radioactive Waste Management [AEC 1973] [AEC 0511-
01]) and later DOE Order 5820.1 and 5820.2, Management ofTransuranic 
Contaminated Material, DOE, 09/30/82 and 02/06/84. Currently LANL 
follows DOE Order 435.1, Radioactive Waste Management, Department 
of Energy, Environmental Management, 2001. Materials are considered 
waste only when they have been received and processed by the waste 
management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management stated 
the guiding philosophy of minimizing the amount ofwaste generated 
and minimizing the plutonium content of that waste (TWCP-3943). 
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Discard limits (DLs) for plutonium in various types of waste matrices 
were established by the waste-generating group, and approved by the 
LANL division office and the DOE Albuquerque Operations Office. 
Personnel were requested to sort potentially recyclable TRU waste items 
(i.e., those containing potentially recoverable amounts ofPu) into 
classes such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, 
sweepings, etc. These materials were then assayed. Based upon its 
plutonium level relative to the DL, material was either sent to recovery 
operations or to "20-year" retrievable storage. The AEC Manual Chapter 
0511 (1973) mandated segregation ofwaste items into combustible and 
noncombustible categories. All liquids, including oils, were required to 
be sent to recovery operations for processing. Liquids were explicitly 
prohibited from any container of solid waste materials (TWCP-3943). 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 
of the waste certification functions and controls that applied to their 
specific operations and wastes (Section 9 in TWCP-697). Waste Content 
Codes were assigned by the LANL Waste Management Group, Health, 
Safety and Environment Division (HSE-7 at that time). These codes 
were later known as the Item Description Codes (IDC), and categorized 
the waste into one of nine categories, as listed in Table 2. TA-55, then 
operated by Materials Science and Technology (MST) Division, 
generated debris waste under content codes 004 (combustible solids) 
and 005 (noncombustible scrap) only. The use of non-destructive assay 
to determine the plutonium level relative to the DL provided impetus for 
segregation into combustible (for gamma assay) and noncombustible 
(for neutron assay). 

In March 1987, MST Division finalized its Certification Plan attachment 
for contact-handled combustible and noncombustible solid waste 
(TWCP-70 1; Attachment 3 ). Other waste forms were addressed as 
indicated in Table 2. Combustible and noncombustible solid wastes were 
defined by the MST document as follows (TWCP-701) and were 
segregated by mixed and non-mixed: 

• Combustible waste forms (Waste Content Code 004) included 
materials that could be reduced to an ash if desired but that did not 
require further processing to meet the requirements of the TR U 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(WIPP-DOE-069) (WIPP WAC) (TWCP-701). (This definition is 
still current.) Subcategories included plastic-based combustibles, 
cellulose-based combustibles, and miscellaneous (graphite and 
graphite crucibles). It was acceptable for the combustible waste 
stream to include some unspecified "small" fraction of 
noncombustible solids such as scrap metals. 



TWCP-AK-2.1-015,R.3 
Effective Date: 04/10/03 Page 6 of72 

Table 2. Waste Content Codes in the Los Alamos Certification Plan 

Item 
Description 

Code or 
Waste 

Content Code Description Facilities Generating Waste 

001 Mixed metal scrap and combustibles Los Alamos TRU Waste Size 
(primarily metals or metal equipment along Reduction Facility 
with its combustible components and 
combustibles generated during 
decommissioning, sectioning equipment, or 
packaging) 

002 Cemented sludges (caustic sludge Liquid Waste Treatment Plant 
stabilized with Portland cement) 

003 Dewatered sludges (caustic sludge from Liquid Waste Treatment Plant 
liquid waste treatment facility using dry 
Portland cement to stabilize any liquids 
that may separate) 

004 Combustible solids (may contain small MST Division Certification Plan 
fraction of noncombustible solids) Attachment 

MST Division Attachment for 
Pu238 Wastes 

005 Noncombustible scrap (may contain small MST Division Certification Plan 
fraction of combustible solids) Attachment 

MST Division Attachment for 
Pu238 Wastes 

006 Cemented process residues (process- MST Division Process Residue 
leached solids, filter cakes, evaporator Certification 
bottoms, etc., stabilized in Portland 
cement) 

007 Contact and remote-handled solids from MST-14 Contact and Remote-
hot-cell operations Handled Waste Certification 

008 Cemented incinerator ash (ash stabilized Treatment Development Facility 
with Portland cement) 

009 Cemented aqueous liquid wastes Not addressed 
(neutralized or caustic aqueous liquids 
stabilized with Portland cement) 
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Graphite items were historically segregated as 
combustible waste; current waste management practices 
identify graphite items as inorganic debris. 

• Noncombustible waste forms (Waste Content Code 005) included 
materials that could not be reduced to ash but that did meet the 
WIPP WAC without further processing (TWCP-70 1 ). The two 
subcategories were metals and non-metals. The non-metal wastes 
included glass, fiberglass heating mantles, porcelain crucibles, 
ceramic furnace tube inserts, and leaded glovebox gloves. It was 
acceptable for the noncombustible waste stream to include some 
unspecified "small" fraction of combustible solids, which could be 
contained in plastics. For WIPP purposes, any waste forms that were 
chemically compatible and that met the waste acceptance criteria 
(WAC), could be combined into a single waste container. 

It was expected that debris waste from waste management operations 
would usually be packaged into 55-gal U.S. Department of 
Transportation (DOT) 17C steel drums, including either two 5-mil 
plastic bags closed with yellow vinyl tape, or one 90-mil rigid 
polyethylene liner with lid (Sections 3.2.1 and 3.5.3.2 in TWCP-701). 
Waste could also be packaged in vented 30-gal drums, or into in-line 30-
gal drums attached to a glovebox in the waste management room, and 
later overpacked into 55-gal DOT 17C drums (Sections 3.2.1 and 3.5.3.1 
in TWCP-70 1 ). 

All drums were to be fitted with a vent clip or carbon filter so as to 
prevent the accumulation of flammable gases in the waste packages 
(Section 3 .8.15 in TWCP-70 1 ). Requirements were also specified for 
other types of waste containers. 

1995-2000 

In 1995, a new TRU Waste Certification Plan was adopted, and TRU 
waste certification activities were shifted to Chemical Science and 
Technology (CST -7) (presently known as Risk Reduction and 
Environmental Stewardship-Transuranic Waste Certification Group 
[RRES-CE]). 

Additional AK information regarding the physical form of debris waste 
(e.g., glass, metal, or plastic) is available from waste item-level 
descriptions that are assigned for the purposes of special nuclear 
material (SNM) tracking and accountability. The AK item descriptions 
provide more detailed information about the waste matrices expected to 
be present in the combustible and noncombustible waste streams. No 
further delineation of the combustible and noncombustible waste 
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streams based on physical form and matrix is made, however, because 
waste management practices at LANL have been based on SNM 
processes rather than waste segregation by specific matrices. Debris 
waste items are packaged based on isotopic material content (Pu-239 or 
Pu-238), nondestructive assay characteristics, and hazardous 
constituents. 

Changes were also introduced into the packaging procedure used 
(Section 3 .2.1 in TWCP-700). Up to two 5-milliner bags could still be 
present, but were to be closed by folding, not by taping. All drums were 
to be fitted with carbon filters, and standard waste boxes (SWBs) were 
to be fitted with two carbon filters. Waste placed inside the drums was to 
be contained in a single plastic bag that was twisted, closed with a 
plastic tie, and then taped {TWCP-12088). Since 1997, plastic bags with 
filters are used. Waste with the potential to tear the plastic bag, such as 
broken glass, was to be placed first in a metal container with a slip lid, 
taped closed, and then placed into the plastic bag. A summary of the 
physical form, and description for debris waste is given in Table 3. 

2000-2001 

In April 2000, the first revision of the waste packaging procedure 
currently used at TA-55 was issued as a safe operating procedure (SOP), 
Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste 
for WIPP and for TA-54 Safe Storage (NMT7-SOP-TA55-013), with 
four detailed Work Instructions (WI): 

• Inspecting, Labeling, and Preparing TRU Waste Containers 
(NMT7-Wll-SOP-T A55-0 13) 

• Performing Visual Examinations ofTRU Waste (NMT7-WI2-SOP
TA55-013) 

• Packing TRU Waste Containers (NMT7-WI3-SOP-TA55-013) 

• Sealing TRU Waste Containers (NMT7-WI4-SOP-TA55-013) 

2001-Present 

Revisions to this SOP and associated work instructions were approved 
by the Carlsbad Field Office (CBFO) on July 17, 2001. Debris waste 
packaged by TA-55 after that date is considered to be "newly generated" 
waste that is packaged in accordance with WIPP W AP-compliant 
procedures. Waste packaged prior to that date is considered to be 
"legacy" (retrievably stored) waste, which is subject to more stringent 
characterization than newly generated waste. Table 4 illustrates the 
segregation history for debris waste. 
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Table 3. Waste Physical Form, Waste Material Parameters, Estimated Volumes, and 
Content Description for Debris Waste Streams 

Waste Physical Form 
Maximum Layers of 

Waste Confinement and Waste Description and Major and Minor 
Stream Estimated Volume Waste Material Parameters 

TA-55-19 Combustible debris waste Mixed combustible debris waste generated by plutonium recovery, 
(mixed) research and development processes at the LANL site, resulting from 

facility and equipment operations and maintenance. The debris waste 
Legacy: includes paper, rags, plastic, rubber, wood-based HEPA filters, and 
Maximum: 6 layers other plastic-based and cellulose-based items. Plastic-based waste 
Volume:1621.42 m3 includes (but may not be limited to): tape, polyethylene and vinyl; 
Newly Generated: gloves; plastic vials; polystyrene; Tygon® tubing; polyvinyl chloride 
Maximum: 1 layer plastic; Teflon® products; Plexiglas®; and dry-box gloves (unleaded 
FYOl" Volume: 2.9 m3 neoprene base). Cellulose-based waste includes (but may not be 
FY02b Volume: 21.8 m3 limited to): rags, wood, paper, and cardboard; laboratory coats and 
FY03° Volume: 29m3 coveralls; booties and cotton gloves; and similar materials. The waste 
FY04° Volume: 33m3 stream may also contain a smaller fraction of noncombustible solids 
FY05° Volume: 33m3 (e.g., scrap metal, salts, crucibles, metal lids, zippers, discarded tools) 

and a small fraction of homogenous solids (e.g., leached solids, ash, 
hydroxide cakes, and impure oxides). The waste stream includes 
retrievably stored and newly generated waste. Major WMPs: R, C, 
PW, Minor WMPs: IM, OM AM, 01, OR, IN S. 

LA-NCDOl Combustible debris waste Non-mixed combustible waste generated by plutonium recovery, 
(non-mixed) research and development processes at the LANL site, resulting from 
Legacy: facility and equipment operations and maintenance. The debris waste 
Maximum: 6 layers includes paper, rags, plastic, rubber, wood-based HEPA filters, and 

Volume: 55.56 m3 other plastic-based and cellulose-based items. Plastic-based waste 
Newly Generated: includes (but may not be limited to): tape, polyethylene and vinyl; 
Maximum: 1 layer gloves; plastic vials; polystyrene; Tygon® tubing; polyvinyl chloride 
FYOl" Volume: 12.3 m3 plastic; Teflon® products; Plexiglas®; and dry-box gloves (unleaded 
FY02b Volume: 5.7 m3 neoprene base). Cellulose-based waste includes (but may not be 
FY03° Volume: 8m3 limited to): rags, wood, paper, and cardboard; laboratory coats and 
FY04° Volume: 9m3 coveralls; booties and cotton gloves; and similar materials. The waste 
FY05° Volume: 9m3 stream may also contain a smaller fraction of noncombustible solids 

(e.g., scrap metal, salts, crucibles, metal lids, zippers, discarded tools) 
and a small fraction of homogenous solids (e.g., leached solids, ash, 
hydroxide cakes, and impure oxides). The waste stream includes 
retrievably stored and newly generated waste. Major WMPs: R, C, 
PW, Minor WMPs: IM, OM, AM, 01, OR, IN, S. 
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Table 3. Waste Physical Form, Waste Material Parameters, Estimated Volumes, and 
Content Description for Debris Waste Streams (continued) 

Waste Physical Form 
Maximum Layers of 

Waste Confinement and Waste Description and Major and Minor 
Stream Estimated Volume Waste Material Parameters 

TA-55-30 Heterogeneous debris Mixed heterogeneous debris waste generated by plutonium recovery, 
waste (mixed) research and development processes at the LANL site, resulting from 
Legacy: facility and equipment operations and maintenance. The waste 
Maximum: 6 layers includes plutonium-contaminated noncombustible and combustible 
Volume: 2270.09 m3 debris waste. The noncombustible debris waste includes (but may not 

be limited to): small tools and equipment; cans; motors, pumps and 
Newly Generated: process equipment; gloveboxes and glovebox windows; ventilation 
Maximum: 1 layer ductwork; composite HEP A filters; metal pipes; glass; bottles; 
FYOI" Volume: 4m3 graphite; salt, slag and crucibles; and miscellaneous lab ware. The 
FY02b Volume: 19.7 m3 waste stream may also contain a smaller fraction of combustible 
FY03c Volume: 26m3 solids (e.g. paper, rags, plastic, rubber, leaded gloves) and a small 
FY04c Volume: 30m3 fraction ofhomogeneous solids (e.g. leached solids, ash, hydroxide 
FY05° Volume: 30m3 cakes, impure oxides). The waste stream includes retrievably stored 

and newly generated waste. Major WMPs: IM, AM, OM, 01. Minor 
WMPs: C, R, PW, OR, IN, S. 

LA-NHDOI Heterogeneous debris Non-mixed heterogeneous debris waste generated by plutonium 
waste (non-mixed) recovery and research and development processes at the LANL site, 
Legacy: resulting from facility and equipment operations and maintenance. 
Maximum: TBD The waste includes plutonium-contaminated noncombustible and 
Volume:49.19 m3 combustible debris waste. The noncombustible debris waste includes 

(but may not be limited to): small tools and equipment; cans; motors, 
Newly Generated: pumps and process equipment; gloveboxes and glovebox windows; 
Maximum: l layer ventilation ductwork; composite HEP A filters; metal pipes; glass; 
FYOI" Volume: 7.2 m3 bottles; graphite; salt, slag and crucibles; and miscellaneous lab ware. 
FY02b Volume: 8.5 m3 The waste stream may also contain a smaller fraction of combustible 
FY03c Volume: 12m3 solids (e.g. paper, rags, plastic, rubber, leaded gloves) and a small 
FY04c Volume: l3 m3 fraction of homogeneous solids (e.g. leached solids, ash, hydroxide 
FY05" Volume: 13 m3 cakes, impure oxides). The waste stream includes retrievably stored 

and newly generated waste. Major WMPs: lM, AM, OM, 01. Minor 
WMPs: C, R, PW, OR, IN, S. 

a Actual, b Actual through August, September projected, <Projected 

NOTE: Waste material parameters are: C =cellulose, R =rubber, PW =plastics- waste materials, 1M= iron base 
metal alloys, AM = aluminum base metal alloys, OM = other metal alloys, OI = other inorganic material, IN = 
inorganic material, OR= organic material; S = soil; all waste material parameters present in varying quantities in 
these waste streams. 
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Date 
1978-1983 

1984-1987 

1987-1994 

1995-2001 

2002-present 

N/A =not applicable 

Table 4. History of Debris Waste Management 

AECManual 
WIPP WAC Status WIPPWAC Chapter 0511 NDA Requirements 
Not implemented N/A Segregate combustibles Segregate combustibles 

and noncombustibles and noncombustibles 
Draft Attachment to Segregate combustibles Segregate combustibles Segregate combustibles 
LANL Certification and noncombustibles and noncombustibles and noncombustibles 
Plan 

IDC 004 and 005 
Final Attachment to Segregate combustibles N/A Segregate combustibles 
LANL Certification and noncombustibles and noncombustibles 
Plan 

IDC 004 and 005 
QAPP Released, Segregate by waste N/A Segregate by more 
NewLANL streams to meet W AP detailed waste matrix to 
Certification Plan, requirements improve NDA results 
WIPPWAP 
WIPP WAP, LANL Segregate by waste N/A Consolidate similar 
Certification Plan streams to meet WIPP waste matrices 

requirements 

3.2.2 Waste Generation Records 

From the beginning of operations of the current Plutonium Facility at 
TA-55, the physical description of each waste item generated is 
documented on a Waste Origination and Disposition Form (WODF) by 
the waste generator according to controlled procedures (page 24 in 
TWCP-70 1; Appendix 1 in TWCP-700; Appendix B in Inspecting, 
Packaging, Rejecting, and Remediating Transuranic Waste for WIPP 
andfor TA-54 Safe Storage [MT7-SOP-TA55-013]. Items are bagged 
out of gloveboxes and sent to the Waste Management section, where 
multiple items are placed into drums. Starting in 1987, the Plutonium 
Facility at TA-55 began its current system of tracking waste items by 
their nuclear material content, using the computerized Material 
Accountability and Safeguards System (MASS). 

Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded P/S code that corresponds to nuclear materials accountability 
for the operation that produced the waste item. 

The P/S code refers to a specific part of an operation within the overall 
Pu-recovery process, but generally applies to more than one glovebox or 
to the same operation carried out in multiple locations or gloveboxes in 
PF-4. Recording the P/S codes was inconsistent until about 1995 
(TWCP-351 ). In the packaging operation for legacy waste, a standard 
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form, the Discardable Waste Log Sheet (DWLS), was used to list each 
ID code (page 25 in TWCP-701; Appendix 2 in TWCP-700; Appendix 
C in NMT7-SOP-TA55-013). This form was signed by the waste 
packager and approved by quality assurance personnel. Both the WODF 
and DWLS for each TRU waste drum are maintained as hard copy 
records by the generator. Many of these waste tracking ID codes for 
individual items in drums of debris waste are compiled in a list that 
correlates item codes with containers or in a database maintained as the 
Waste Management System (WMS) (TWCP-5086). A Process/Status 
Code Index is given in Attachment 9. 

Example copies of legacy container records are included in 
Attachment 5. Note that this waste container example (LA00000057745) 
contains waste items associated with seven different P/S codes (BM, 
EOC, FF, OM, SS, TIGR, and XO). Each of the waste items is linked to 
a unique WODF. Information encoded in the ID code indicates that five 
of the seven waste items are metal (MET), while the remaining two from 
P/S code SS are crucibles (XBL). These and other matrix abbreviations 
used by waste management personnel are listed in Appendix D of 
Performing Visual Examinations ofTRU Waste (NMT7-WI2-SOP
TA55-013) 

For newly generated waste, the physical description of each waste item 
generated is documented on a Waste Origination and Disposition Form 
(WODF) by the waste generator in accordance with TA-55 Transuranic 
Waste Interface Document (NMT7-AP-TA55-018) and Performing 
Visual Examinations ofTRU Waste (NMT7-WI2-HCP-TA55-013). The 
WODF is generated electronically in the WMS database. The P/S code 
for waste items is also documented on this form. The Plutonium Facility 
at TA-55 tracks waste items both by the PIS code from which they 
originated as well as by their material content, using the computerized 
Material Accountability and Safeguards System (MASS). Waste items 
are labeled with a code that contains information on the waste material 
parameter of the item and an embedded PIS code that corresponds to the 
operation that produced the waste item. In the packaging process, the 
WMS is used to list each ID code and record its matrix material 
electronically (Appendix Bin Performing Visual Examinations ofTRU 
Waste [NMT7-WI2-HCP-TA55-013]). This form is electronically 
signed by the waste packager and approved by quality assurance 
personnel. The WODF(s) for each item in a TRU waste container are 
maintained electronically and a hard copy is printed after all approvals 
are in place. 

Example copies of these container records are included in Attachment 6. 
Note that this waste container (LA00000059359) contains waste items 
generated by four different P/S codes (ITF, CA, RB, and RBJ), each 
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waste item with its own completed WODF. (The PIS code of each waste 
item is listed in the Measurement Information field under PS near the 
center of the WODF screen). Information encoded in the Item ID 
indicates that one of the waste items is combustible waste (COM), 
another is rubber (RUB), and the remaining four are plastics (PLS). 

The MASS system and associated PIS codes were developed and are 
used strictly to track accountable nuclear materials throughout the Pu
recovery process. However, the PIS codes provide the finest level of 
detail available to associate waste items with a specific operation of 
origin. Consequently the P/S code system is used extensively in the 
description and documentation of AK information for RCRA and for 
chemical constituents for the Pu-recovery process in this report and in 
the operations AK reports. While a PIS code can be associated with most 
waste items generated after 1987 and all items generated after 1995, the 
PIS code does not provide a method of segregating waste or delineating 
waste streams. 

3.2.3 Waste Stream Delineation 

The LANL procedure for delineating TRU waste streams is described in 
Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). 

Waste segregation practices separate wastes into combustible (IDC 004) 
and noncombustible (IDC 005) waste forms based on plans for treatment 
of the combustible waste by incineration or other thermal decomposition 
strategies. Generator records list only the single, major component of 
each waste item, so that segregation by waste matrix appears in the 
records to be more exact than it was in practice. In particular, since any 
waste forms that are chemically compatible could be combined in the 
noncombustible waste form, the noncombustible waste form often 
contains a larger fraction of combustible waste than would be expected 
from the IDC description. 

TA-55 maintains two separate Pu-recovery process lines, one for Pu-238 
based isotopic materials (not covered in this AK report) and one for Pu-
239 and other Pu-isotope recovery that is the subject of this report. 
Generator records distinguish waste from each process using a "material 
type" notation that is explained in more detail in Section 4.1. Material 
types based on Pu isotopes other than Pu-239 (for example Pu-242) are 
processed in the same gloveboxes with the same equipment as the Pu-
239 materials. The waste items from the occasional processing of these 
other material types are expected to be contaminated with carryover Pu-
239, so that segregation of waste streams for these minor Pu-isotope 
types is not feasible. In some special cases, Pu-238 materials are 
processed in equipment used in Pu-239 operations, so some cross-



TWCP-AK-2.1-015,R.3 
Effective Date: 04/l 0103 Page 14 of72 

contamination of wastes with Pu-238 and Pu-239 is expected. One 
example of this is the thermal decomposition operation, where Pu
contaminated rags were ashed. Both Pu-238 and Pu-239 based materials 
were sent through this operation, resulting in waste of mixed material 
type. However, the majority ofPu-238 and Pu-239 operations are 
segregated, allowing separate delineation ofPu-238 waste streams. 

The hazardous waste status ofwaste streams from the Pu-239 recovery 
process are delineated only as non-mixed or mixed with a common set 
of hazardous waste numbers (HWNs). MASS nuclear material 
accountability system and PIS codes allow detailed assignment of 
HWNs associated with each PIS code (see Tables 14 and 15 for a 
complete list). However, since waste items are packaged into containers 
based on the physical material content of the waste, without regard to 
PIS code, each waste container can, and does, include waste items from 
several PIS codes. For the containers where the PIS code of each item is 
known, HWNs can be assigned on a container-by-container basis. 

The HWN assignment of the waste stream becomes the complete list of 
HWNs assigned to all PIS codes. A sort on the PIS code of each waste 
item in a container can determine the special case of containers 
containing all non-mixed waste items. If the PIS code information is 
missing for any item in a waste container, the container is conservatively 
assigned to the mixed waste stream. This is necessary for some of the 
older waste. In addition, some waste originally assigned to non-mixed 
waste streams is later discovered to contain lead shielding, and is 
reassigned to corresponding mixed waste streams (Acceptable 
Knowledge Accuracy Report [TWCP-AK-2.1-012]). 

LANL TRU debris waste streams are not delineated beyond the organic 
(combustible) and heterogeneous categories to more detailed waste 
matrix codes. Delineation to identify detailed waste streams such as 
metal or glass waste has been previously attempted (see the Los Alamos 
National Laboratory Transuranic Waste Characterization Sampling 
Plan, TWCP-PLAN-0.2.7-001,R.O, 1997). However, as supplemental 
AK information is gathered on specific waste-generating operations, it is 
apparent that detailed delineation cannot be reliably made because TRU 
waste management practices at LANL have historically not made such 
distinctions for waste packaging purposes. 
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3.2.4 Waste Physical Form and Content Description: Assignment ofWaste 
Stream Numbers 

3.2.4.1 

3.2.4.2 

Waste Segregation Practices 

Prior to April 17, 1995, debris waste was segregated only 
according to Pu isotopic make-up and combustibility. 
Although individual waste items were tracked (and recorded 
on WODF and DWLS forms), no attempt was made to 
separate them along composition or process lines. Thus, 
numerous waste material parameters and constituents would 
end up in the same drum. For this reason, all Pu-239 debris 
waste generated before April 17, 1995 is nominally assigned 
to two waste streams: TA-55-19 (predominately 
combustible) and TA-55-30 (predominately heterogeneous). 

Between Aprill7, 1995 and July 17, 2001, additional 
segregation of debris waste was conducted. Non-combustible 
items were disposed of according to whether or not RCRA 
constituents were present (i.e., mixed vs. non-mixed). This 
resulted in the generation of new waste streams. 
Combustibles were not segregated according to matrix (i.e., 
rubber, plastics, cellulose-based materials, etc. were still 
combined), but were separated on the basis of RCRA 
constituent content. Therefore, from 1995 through July 16, 
2001, combustibles were further categorized as either mixed 
or non-mixed. 

Beginning July 17, 2001, all debris waste generated at TA-55 
bears the label "newly generated" and falls into four distinct 
waste streams: 

1. T A-55-19: Mixed combustible 
2. LA-NCDOl: Non-mixed combustible 
3. TA-55-30 Mixed heterogeneous 
4. LA-NHD01: Non-mixed heterogeneous 

Records and Written Evidence 

In addition to the segregation protocols described above, 
records exist that give more detailed information about the 
contents of some drums. For example, a subset of debris 
waste drums generated between 1987 and 1995 can be shown 
to be non-mixed based upon database records. Five primary 
information sources have been found that significantly 
augment "procedural" information such as that given in 
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Section 3.2.5. These are listed in Table 5 in descending order 
of reliability. The reliability/quality ofthe data source is 
determined by how "close" the information is to entries made 
by the original waste generator. The WMS list contains data 
entered by the generators and data were entered under a 
quality assurance program; it is therefore considered the most 
reliable source of information pertaining to TA-55 wastes. 
The other data sources in Table 5 provide unique information 
of one type or another, but the information is considered 
somewhat less reliable because of occasional discrepancies 
that arise between listed entries and original generator data 
(when the latter exist). The non-certified archive database is 
particularly useful for tracking information pertaining to "S" 
drums (older drums having a different numbering scheme). 
The WMS database is used to obtain filter dates, location 
information, and package dates. The certified archive 
database contains unique information about waste generated 
between 1992 and 1996, and the Sampling Plan (Rev. 0) 
contains information about older "legacy" drums. 

Table 5. Primary Information Sources 

Source# Description 

1 TA-55 WMS 

2A Archive certified Microsoft Access database 

2B Archive non-certified Microsoft Access database 

3A Sampling Plan Rev. 0 

LANL TRU Waste Management System Oracle 
3B database 

3.2.5 Waste Container Labeling 

Because the WIPP W AP requires HWN assignment on a waste stream 
rather than a waste container basis, several HWNs are conservatively 
assigned to individual waste streams. For the purposes of generator and 
on-site storage, however, LANL labels waste on a container-by
container basis. For this reason, the hazardous material labels on 
containers in storage at LANL do not always correspond to the HWN s 
assigned to the waste stream as described by this AK Report. Hazardous 
material labels are updated to meet WIPP disposal requirements just 
before loading waste containers into the Transuranic Package 
Transporter-Model II (TRUPACT-II) container for shipping to the 
WIPP. 



TWCP-AK-2.1-0 15,R.3 
Effective Date: 04/10/03 Page 17 of72 

3.3 Waste Generation Operations 

3.3.1 Overview 

3.3.1.1 

3.3.1.2 

Plutonium Processing Operations 

Waste streams were generated from materials used in the 
process to recover plutonium from residues, metal 
fabrication, and R&D activities. The variety of plutonium 
handling operations includes: 

• Preparing ultra-pure plutonium metals, alloys, and 
compounds 

• Preparing (on a large scale) specific alloys, including 
casting and machining these materials into specific 
shapes 

• Determining high-temperature thermodynamic properties 
of plutonium 

• Reclaiming plutonium from scrap and residues produced 
by numerous feed sources 

• Disassembling components for inspection and analysis 

• Manufacturing of parts on a limited basis 

• Processing mixtures of plutonium and uranium oxides for 
reactor fuels. 

Generation of Plutonium-Contaminated Waste 

Plutonium processing operations generate contaminated 
combustible waste consisting of: 

• Plastic materials such as Tygon tubing, polyvinyl 
chloride vials, plastic bags, etc. 

• Cellulose-based cleaning aids and personal protective 
equipment such as rags, paper wipes, laboratory coats, 
coveralls, booties, etc. 

• Rubber- and Teflon-based products (such as rubber 
gloves, Teflon tape, gaskets, stoppers, etc.) used in 
operations 

Plutonium processing operations generate contaminated 
noncombustible waste from: 
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• Small tools used in operations and glovebox maintenance 

• Steel and brass cans used for storage and transfer of 
material 

• Small equipment items such as metallabware 

• Motors and pumps from equipment and facility 
maintenance 

• Equipment such as furnaces, foundry parts, machine tools 
and parts, etc. 

• Gloveboxes 

• Ventilation ductwork and pipes 

• Glass materials such as labware, bottles, windows, etc. 

• Miscellaneous items such as slag, salt and crucibles 

The following wastes are usually fixed with cement: 

• Evaporator salts and evaporator bottoms from nitrate 
recovery operations 

• Aqueous liquid wastes from analytical operations 

• Ion-exchange resins 

• Nuclear materials such as americium oxide 

• Waste oils and organics (may be absorbed on vermiculite 
instead) 

• Fine particulate materials, such as ash, dried filter 
residues, and hydroxide cake 

• Perchloric acid solutions or perchlorate salts 

NOTE: Large chunks of hydroxide cake may not be 
cemented, because the purpose of the cementation 
is to immobilize fine particulates. 

Non-routine solid TRU waste items are generally large pieces 
of equipment that are removed from gloveboxes or 
laboratories. The items are disassembled if necessary and 
prepared for disposal. 
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Detailed information about the plutonium recovery process can be found 
in the operations AK reports. The six operational areas for which AK 
reports have been prepared include: 

• Chloride Operations (TWCP-AK-2.1-002) 
• Nitrate Operations (TWCP-AK-2.1-005) 
• Miscellaneous Operations (TWCP-AK-2.1-004) 
• Special Processing Operations (TWCP-AK-2.1-007) 
• Metal Operations (TWCP-AK-2.1-003) 
• Pyrochemical Operations (TWCP-AK-2.1-006) 

Generalized flow diagrams for legacy and newly generated waste (see 
Attachment 4) for these six operational areas indicate the P/S codes 
associated with each of the various sub-processes. A full block flow 
diagram for plutonium processing and waste management is also 
available (TWCP-886). 

Sections 3.3.3 through 3.3.8 correspond to the six operational areas 
listed above. Each section describes the operations that generated waste 
assigned to the debris waste streams. 

3.3.3 Chloride Operations 

A detailed description of chloride operations can be found in Acceptable 
Knowledge Report for Chloride Operations at LANL (TWCP-AK-2.1-
002). 

The overall goal of chloride operations is to recover plutonium from 
scrap and residues and produce a purified plutonium oxide for 
conversion to metal. The primary feed sources are plutonium residues 
from pyrochemical operations, plutonium-beryllium (PuBe) neutron 
sources, analytical chemistry laboratory solutions, and residues from 
other DOE facilities. Chloride operations can be broken down into the 
following four steps: 

• Pretreatment 
• Dissolution 
• Purification 
• Hydroxide precipitation 

Pretreatment may include sorting, crushing, and/or pulverizing feed 
materials prior to being fed into later steps of chloride operations. A 
separate pretreatment procedure is the decladding of plutonium
beryllium sources. The PuBe metal alloy is removed from the sources, 
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which are then entered into the chloride line for plutonium recovery 
along with other materials. 

Dissolution uses hydrochloric acid to leach and dissolve plutonium from 
scrap, crucibles, residues, and various solutions, including solutions 
from the analytical chemistry laboratory. Enriched solutions undergo 
further purification and solid wastes are discarded as debris waste or 
sent to cement fixation in nitrate operations (Section 3.3.4). 

Purification may include solvent extraction, ion exchange, and oxalate 
precipitation, depending on the chemical nature of the material to be 
purified. Ion exchange columns are used to collect plutonium and to 
separate plutonium from impurities. Enriched solutions may be further 
treated with oxalic acid to precipitate plutonium oxalate, which is 
converted to plutonium oxide. 

Hydroxide precipitation takes plutonium in filtrate solutions from the 
purification steps and precipitates it with potassium, magnesium, or 
sodium hydroxide. Heavy metals are concentrated in the plutonium-rich 
hydroxide cakes. The sources of heavy metals vary but may include one 
or more of the following: (a) feed materials that consist of or contain 
these metals; (b) leaching of chromium from stainless-steel equipment 
components; or (c) the use of silver salt (until 1994) as an indicator of 
chloride content. The resulting Pu-enriched hydroxide cakes become 
feed material for nitrate operations, and liquid meeting the T A-50 WAC 
is sent to theTA-50 Radioactive Liquid Waste Treatment Facility 
(RL WTF) using the caustic waste line. Some hydroxide cakes are 
returned to the dissolution step for re-processing. 

3.3.4 Nitrate Operations 

A detailed description of nitrate operations can be found in Acceptable 
Knowledge Report for Nitrate Operations at LANL (TWCP-AK-2.1-
005). 

The overall goal of the nitrate operations is to recover plutonium from 
scrap and residues, and produce a purified plutonium oxide for 
conversion into metal. The primary feed sources for the nitrate 
operations are plutonium residues from other recovery operations (e.g., 
chloride operations), metal preparation, metal fabrication, analytical 
laboratory operations, and residues from other DOE facilities. Nitrate 
operations can be broken down into the following five steps: 

• Pretreatment 
• Dissolution 
• Purification 
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• Evaporation 
• Cement fixation 

Pretreatment primarily includes physical processes used to separate 
scrap and residues for the next step--dissolution. It may include 
alcinations, caustic leaching, chemical separation (hydroxide or oxalate 
precipitation), crushing and pulverizing, distillation, filtering of liquids 
or oils, incineration, magnetic separation, passivation, scraping, or 
sorting. 

After pretreatment, solids are sent to dissolution if plutonium 
concentrations are above the DL. If concentrations are below the DL, 
solids are sent to solid waste packaging. Solids below the DL are sent to 
cement fixation or solid packaging. Liquids are sent to purification if 
plutonium concentrations are above the DL. Liquids with plutonium 
concentrations less than the DL are sent to the RL WTF if they meet the 
TA-50 RL WTF WAC or to evaporation and cement fixation. If the 
liquids do not meet the TA-50 RL WTF WAC, they are further treated 
until they meet that WAC. 

Dissolution includes various steps that generate plutonium nitrate 
solutions for feed into the purification step. Primary chemicals used in 
dissolution are nitric acid, calcium fluoride, and/or hydrofluoric acid. 
Filtered solids are returned to the dissolution operation until plutonium 
concentrations are below the DL. Once the plutonium concentrations are 
below the DL, the material is sent to cement fixation for disposal. Debris 
items are disposed after removal of plutonium contamination above the 
DL. Plutonium-bearing solutions are sent to purification. 

Purification consists of ion exchange and precipitation operations. The 
ion exchange operations use resin-filled columns to collect plutonium, 
which binds to the resin while impurities flow through the columns; an 
eluting agent is then used to release purified plutonium in solution. The 
enriched solutions are then sent to oxalate precipitation. Calcination of 
the oxalate converts the plutonium to oxide form. The depleted liquids 
are sent to the evaporator or the RL WTF. The calcined plutonium oxides 
are sent to the vault. 

The evaporator processes plutonium-poor liquids in order to re
concentrate plutonium, if possible, or to reduce the volume of liquid 
waste. Evaporator bottoms are either sent back to ion exchange or 
discarded to cement fixation, depending on their plutonium content. 
Heavy metals that might be present are concentrated in this operation. 

In the cement fixation step, wastes with low Pu concentrations are 
collected and immobilized in cement. Most of the wastes generated 
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under these operations are classified as cemented wastes and would not 
normally be part of any debris waste streams. 

3.3.5 Miscellaneous Operations 

A detailed description of miscellaneous operations can be found in 
Acceptable Knowledge Report for Miscellaneous Operations at LANL 
(TWCP-AK-2.1-004). 

R&D projects involve applied techniques and methods designed to study 
and improve operations associated with the purification, separation, 
extraction, recovery, and characterization of actinides (primarily 
plutonium). General types of these miscellaneous operations are 
described below. 

Extraction/Separation Studies involve the processing of actinide 
hydroxide cakes generated from chloride and nitrate operations. 
Research in this area also contributes to the development of sensors and 
instrumentation for online chemical analysis, and improvements in the 
purification operation. The R&D activities are non-routine and 
developmental in nature. The activities involve research, process 
development, small scale trouble-shooting, and occasionally preparation 
of various isotopes and isotopic mixtures of plutonium, uranium, 
americium, and neptunium. 

Halogenation Studies involved the fluorination of samples containing 
plutonium residues. A gas flow loop was used to pass a fluorinating 
agent through a gas-solid reactor where plutonium in the solid residue 
reacted chemically to form solid PuF4 or gaseous PuF6• Gaseous PuF6 

was trapped in a cold trap, distilled, and reduced to PuF4. Separation 
operations involving experimental chlorination operations were similar 
to the fluorination procedures. A gas loop was used to flow carbon 
tetrachloride and perchlorocarbons through a gas-solid reactor to 
chlorinate plutonium oxides to form recoverable plutonium compounds. 
These studies produce only legacy waste. 

Non-Aqueous Dissolution/Extraction Operations involves the 
dissolution of actinide compounds and actinide-containing matrices in 
superacid media. The superacid solutions are evaporated to leave solid 
products that are analyzed by a variety of methods. The study of the 
organometallic chemistry of uranium and thorium in non-aqueous 
solvents consists of a variety of small-scale organoactinide operations. 
The organoactinide operations are designed to study the synthesis of 
new actinide compounds in non-aqueous media. These operations also 
examine the characterization and reaction chemistry, and consider 
applications to existing actinide processing technology. Other non-
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aqueous operations support fundamental and applied actinide chemistry 
research, by studying the preparation of solvents and reagents, synthesis 
of new chemical compounds, and characterization and analysis of new 
chemical compounds using wet chemistry methods and analytical 
instrumentation. 

Analytical Operations include all analytical techniques performed in 
Room 124 of the Plutonium Facility. Operations involve the analysis of 
plutonium and americium, RCRA metals, and trace metals. Originators 
provide samples, which are prepared for further analyses, such as 
inductively coupled plasma (ICP) and X-ray energy spectroscopy 
(XES). Unused liquid samples are returned to the originator, sent to 
radiochemistry for counting, or sent to recovery operations. 

R&D Efforts. Several small-scale R&D efforts primarily focus on 
plutonium recovery including the following activities: 

• Fluoride sintering of Pu02 takes advantage of the presence of 
fluoride to aid the formation of a sintered mass of Pu02 powder at 
temperatures above 700°C. 

• Chlorination ofPu oxides involves oxides with tantalum chips from 
Rocky Flats Environmental Technology Site (RFETS). Chlorination 
is used to recover plutonium from potassium chloride and sodium 
chloride matrices. 

• Processing of molten-salt extraction (MSE) salts generated at LANL 
andRFETS. 

• Recovery of plutonium from ash involving plutonium/thorium oxide 
mixtures. 

• Processing of neptunium oxide and metal to remove the protactinium 
daughter in order to use the neptunium for NDA standards. 

Measurement/Detection Operations and Studies involved the inspection 
of oxides and metals. Materials were retrieved from the vault, brought to 
the glovebox, inspected and sampled if necessary, then repackaged and 
returned to the vault. Assay methods included XES, laser based 
spectroscopy, and other spectroscopic techniques. In addition to 
elemental and isotopic analyses, other measurement studies were 
designed to calculate the surface area and pore size distribution of a 
sample and to analyze its surface characteristics. These studies produce 
only legacy waste. 
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Pyrochemical Matrix Studies conducted from 1986-1992 involved rod 
milling prior to screening. This operation had two objectives: (1) 
blending large batches ofhomogeneous plutonium metal oxides for 
pyrochemical operations, and (2) dissolving plutonium metal oxides for 
nitrate operations. The operation changed in August 1992 when a need 
developed to blend oxides to provide feed material for making NDA 
standards. In February 1995 to the present, the operation changed again, 
with the objective of determining the effect of pyrochemical salt 
matrices on the accuracy ofNDA measurements. Activities involve 
crushing, pulverizing, blending, roasting, and sieving pyrochemical 
salts. The results are used to determine protocols for handling and 
processing the salts and to correct bias measurements. The feed material 
consists of high-purity oxides used in the fabrication of standards for use 
at LANL and throughout the DOE complex. 

Hydrothermal Processing involves the reaction of aqueous/organic 
mixtures, pure organic liquids, or contaminated combustible solids (e.g., 
ion exchange resins, plastic filters, and cellulose rags) under 
supercritical (high temperature and pressure) conditions. Feed streams 
include, but are not limited to, carbon tetrachloride, tributyl phosphate, 
and organic solvents. Effluents are gases, liquids, and salts. Organic 
components are oxidized to carbon dioxide. Nitrate contaminants are 
converted to nitrogen gas and some nitrous oxide. Components such as 
chlorine, sulfur, and phosphorus are oxidized and converted to acids or 
salts. Gases are liberated; solids and liquids are collected for recovery or 
disposal. 

Electrochemistry Experiments develop methodologies to decontaminate 
items, replace operations that produce large amounts of waste, and 
enhance chemical reactions. The operation involves uranium 
decontamination of disassembled weapon components from various sites 
with various levels of plutonium surface contamination. The operation is 
strictly an aqueous activity in which an alkaline solution is reacted with 
the components to precipitate uranium. Significant amounts of metal can 
be stripped in a short period. The solution containing the precipitated 
uranium salts is then dried for mass balance. 

Metallography Operations characterize the microstructure of metallic or 
ceramic pieces to verify and establish the quality and effectiveness of 
welds. Materials examined consist of plutonium and uranium carbides, 
nitrides, and oxides, as well as zirconium and tantalum alloys, and 
stainless steel. Metal pieces (pellets) are cut with a diamond saw. 
Ceramic pieces are subjected to grinding with standard metal grinding 
media (e.g., papers impregnated with silicon carbides and diamond). The 
materials are polished with several different chemical compounds. 
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Waste Management Operations. PIS code RD was used in Room 432 
from 1984-1986. It allowed for tracking of demonstration drums (one 
drum each year) that were packaged and prepared in accordance with the 
TA-55 Attachments to the Certification Plan (TWCP-701) to meet the 
WIPP requirements at that time. Packaging of these drums did not of 
itself result in the generation of TRU waste. The waste drums that were 
packaged contained non-mixed TRU waste. 

Operations under P/S code NCD occurred from April1989-April1991 
in Room 432. This P/S code was established to provide a mechanism for 
dealing with TRU drums that did not confirm T A-55 characterization 
information (e.g., recorded weight or nuclear material content). Non
confirming drums were temporarily set aside until such time as 
personnel could reprocess them under P/S code WM to correct the non
confirming condition. After April 1991, non-confirming drums were 
dealt with immediately, and P/S code NCD was no longer needed. 

P/S code WM is currently limited to waste generated from the TRU 
solid waste management operation in Room 432. This practice has been 
in place since the beginning of 1993. Room trash boxes from Building 
PF-4 have always been handled as low-level waste. However, when the 
boxes were assayed to verify contamination levels, some were 
determined to be TRU waste. These boxes of room trash were diverted 
to Room 432 for repackaging as TRU waste. From May 1987 through 
1992, these boxes were tracked using P/S code XO or XO. These codes 
were changed to P/S code WM after 1992. 

Additional controls were placed on room trash after 1992 and continue 
to the present. Trash is assayed with the Multiple Energy Gamma Assay 
System (MEGAS). When a container is rejected because ofMEGAS 
data, the rejected container is returned to the originator for removal of 
any "hot" item(s). This operation also allows greater control to prevent 
discarding regulated materials (e.g., RCRA constituents) in room trash. 

P/S code XO is designated for waste materials that can not be associated 
with a specific room, such as a hallway, mezzanine offices, rest rooms, 
change rooms, basement, pump rooms, and trolleys. The waste from all 
these areas, except the pump rooms and trolleys, would be low-level 
waste and no RCRA constituents are associated with the waste items. 

P/S code XO indicates waste materials that are generated within specific 
rooms but cannot be associated with an individual P/S code in that room. 

Material Management Operations. PIS codes Ml, M2, MM, and M4 are 
used to introduce and remove items from the glovebox line. TRU waste 
typically associated with bag-out operations (e.g., stubs, tape) is 
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packaged with other waste items and assigned HWNs based on the P/S 
code from which the waste originated. Waste generated in the material 
management rooms is associated with glovebox maintenance operations. 
No unit operations are conducted in these rooms, therefore no HWNs are 
assigned to waste originating from them. The exception is lead-lined 
glovebox gloves assigned HWN D008. 

3.3.6 Special Processing Operations 

A detailed description of special processing operations is found in 
Acceptable Knowledge Report for Special Processing Operations at 
LANL (TWCP-AK-2.1-007). 

Special Processing includes operations for Material Type (MT) 42 and 
R&D activities for MT 52. (See Section 4 and Table 10 for descriptions 
of plutonium material types.) Because processing MT 42 is a smaller
scale version of the recovery processes used for MT 52, MT 42 
processing has five main recovery steps: 

• Head-end operations 
• Nitrate ion exchange operations 
• Chloride ion exchange operations 
• Separation and purification by precipitation 
• Pyrochemical operations 

Only head-end operations and separation by purification and 
precipitation are covered here. Chloride ion exchange operations, nitrate 
ion exchange operations, and pyrochemical operations are covered in 
Sections 3.3.3, 3.3.4, and 3.3.8, respectively. 

Head-end Operations leach tools, labware, crucibles, rags, etc., in nitric 
acid to remove recoverable plutonium. Plutonium oxide is typically 
calcined as part of head-end operations. 

Separation andPurification by Precipitation is a method for removing 
plutonium from aqueous solutions. The most common precipitation 
methods utilize oxalate, hydroxide, and peroxide anions. By selectively 
precipitating the plutonium, many of the metals remain in solution, 
thereby purifying the plutonium. 

All wastes generated by MT 52 R&D operations are replicated for MT 
42 but carry different P/S codes to differentiate and identify the 
radionuclide content of the waste. Outputs from Special Processing 
include high purity metal for casting and machining. 
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3.3.7 Metal Operations 

A detailed description of metal operations is found in Acceptable 
Knowledge Report for Metal Operations at LANL (TWCP-AK-2.1-003). 

The activities included in metal operations can be divided into three 
groups: 

• On-going metal operations 
• Developmental metal operations 
• Reactor fuel development 

The main goal of metal operations is to take the high purity metal 
produced by pyrochemical operations and produce shaped metal pieces. 
On-going metal operations include R&D activities, alloy development, 
metal casting, welding, coating, and machining/metal work on various 
metals. Developmental metal operations include the Advanced Recovery 
and Integrated Extraction System (ARIES) project, assembly operations, 
burst testing of shells, experimental laser welding, furnace operations, 
and various other experimental activities. In reactor fuel development, 
enriched uranium oxide, depleted uranium oxide, and/or plutonium 
oxide feeds are blended and mixed with graphite. Various operations are 
performed to convert the feed material into pellets that can be used for 
fuel. Testing and R&D are done on the fuel pellets. 

3.3.8 Pyrochemical Operations 

A detailed description of pyrochemical operations is found in 
Acceptable Knowledge Report for Pyrochemical Operations at LANL 
(TWCP-AK-2.1-006). 

Pyrochemical operations include metal preparation, metal purification, 
and ancillary metal production operations. Pyrochemical outputs are 
most often high-purity metal feed materials for metal operations. 

3.3.8.1 Metal preparation includes the following: 

Metal Preparation Line. The metal preparation line produced 
plutonium metal from fluoride salts. Hydrogen fluoride gas 
was reacted with plutonium oxides obtained from 
calcinations of oxalate or peroxide precipitates from the 
aqueous nitrate or chloride process lines. The plutonium 
compound was further reacted with various chemicals to 
produce plutonium metal, which could then be recovered as a 
small globule, or button, by breaking the crucible. This 
operation generated only legacy waste. 
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Direct Oxide Reduction (DOR). In the single pass DOR 
operation, plutonium oxide and calcium metal is reacted in 
molten calcium chloride (CaC}z), or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The 
reaction is conducted in a magnesium oxide (MgO) crucible. 
After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
contains unreacted oxide and metal shot, which is sometimes 
recovered by addition of fresh salt plus calcium metal. 

Multiple-Cycle Direct Oxide Reduction (MCDOR) is used to 
minimize the salt waste. During the MCDOR operation, the 
molten salt is regenerated by sparging the CaCh-CaO 
mixture with chlorine gas between multiple plutonium metal 
production runs. After approximately five cycles of metal 
production, the mixture is cooled and the salt and metal 
phases are separated. 

Metal purification operations include the following: 

Molten Salt Extraction (MSE) is used to separate americium 
and the more reactive elements such as rare earth elements, 
alkali metals, and alkaline earth metals from plutonium metal 
(TWCP-352). This operation is employed only if the 
americium content is greater than 1000 ppm. In the original 
operation (from 1979 to 1988), magnesium chloride (MgCh) 
was added to the impure plutonium metal in a molten salt of 
sodium chloride (NaCl) and potassium chloride (KCI), 
contained in a MgO crucible, and heated to 750 °C. The 
magnesium chloride oxidized americium to AmCh, although 
some plutonium was also converted to the chloride salt form. 
In 1988 and continuing to the present, the MSE operation 
uses plutonium chloride (PuCh) produced by in-situ 
chlorination in a tantalum crucible. Ninety percent of the 
americium and ten percent of the plutonium are transferred 
from the feed metal to the salt. After cooling, the salt and 
metal are mechanically separated. The salts are transferred to 
the salt stripping operation. 

Electrorefining (ER). The ER operation takes impure metal 
from the MSE and MCDOR (DOR) operations and produces 
high purity plutonium metal. Impure plutonium is cast as an 
anode, which is then placed in a magnesium oxide crucible 
with a salt mixture, a metal cathode (typically tungsten), and 
a seeding reagent that is MgCh or PuCh. After the anode and 
salt are melted, current is applied to the system, and 
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plutonium at the anode is oxidized to plutonium ions that 
travel to the cathode and are reduced back to the metal state. 
Impurities in the original plutonium anode that are less 
electroactive than plutonium (including cadmium, chromium, 
lead, and silver) remain in the anode, while impurities more 
electroactive than plutonium (including barium) remain in 
the molten salt. After cooling, the crucible is broken and the 
residues are physically separated from the high purity 
product metal. Anode heels were sent to pyroredox from 
1984 to 1986. Currently, salts are sent to chloride operations 
or carbonate oxidation/distillation. 

From 1987 to 1989, secondary solvent metals such as 
cadmium, bismuth, lead, and gallium were added to 
experimental studies of the ER operation. 

Ancillary metal production operations include the following: 

Salt Stripping. The MSE and ER salts are further treated by 
salt stripping, oxygen sparging or carbonate oxidation, and 
salt distillation. The salt stripping operation treats the residue 
by melting and stirring the salt with calcium metal in a 
magnesium oxide crucible at 850 °C. This treatment reduces 
the plutonium in the salt to metal and allows the metal to 
coalesce for physical removal and recovery. After cooling, 
the crucible is broken and the metal physically separated and 
recycled to the ER operation or burned to oxide and sent 
back through aqueous recovery. The crucible shards are 
leached in hydrochloric acid, and then discarded. 

Oxygen sparging and carbonate oxidation (since 1996) are 
used to ensure that any plutonium, americium, or metallic 
sodium or potassium left in the salts are converted to 
nonpyrophoric oxide forms. 

Vanadium pentoxide (V20 5) was used in place of carbonate 
to convert metals to oxide as part of the salt stripping 
operation from February to June 1998. Wastes that 
potentially contain residual V z05 were, at one time, assigned 
the EPA hazardous waste code Pl20. However, this 
assignment has been rescinded: see Section 8 .1. 

Salt Distillation allows for the recovery of plutonium oxide 
from the chloride salt and produces purified chloride salt for 
reuse. 
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Pyroredox. The pyroredox operation was used to recover 
plutonium from spent anode heels in the mid- to late 1980s. 
The anode heel was polished with calcium metal to remove 
surface oxide, and then oxidized to plutonium (III) with zinc 
chloride (ZnC}z) in molten KCI, forming plutonium chloride 
(PuCh). Elements more electroactive than zinc (including 
barium) were oxidized into the salt phase, and the zinc 
formed a metal button. The salt was then mixed with calcium 
metal in CaCh to reduce the plutonium to the metal phase, as 
well as reducing all elements less electroactive than calcium. 
The salt phase containing small amounts of the impurity 
barium was mechanically separated from the metal phase and 
discarded. The metal phase containing zinc was placed in the 
vault or further treated, and the plutonium eventually was 
routed back to ER. This operation generated only legacy 
waste. 

Ingot Casting. Metal is melted in a MgO crucible to cast the 
ingot. 

Metal Coalescence. Metal coalescence is used for plutonium 
turnings to coalesce the turnings into a metal button. Calcium 
metal and CaCb are added to a MgO crucible along with the 
turnings and melted. 

Metal Oxidation. Small pieces of metal remaining on furnace 
or crucible surfaces are collected for conversion to the oxide 
phase. These metal pieces are placed in a furnace for the 
conversion operation. The oxide is then transferred to the 
vault. 

Neptunium. Neptunium residues stored in the vault were 
processed in 1993. This operation generated only legacy 
waste. 

Pickling. Pickling (i.e., leaching metal with a strong acid) is 
typically a head-end operation. After a few furnace runs, 
plutonium metal begins to accumulate on tools and furnace 
parts so it becomes necessary to leach the plutonium from 
these items. In addition, after calcium metal reduction 
operations such as metal preparation, direct oxide reduction, 
and molten salt extraction, plutonium metal will have an 
adherent skin of calcium metal. Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is 
used to pickle Pu from other metals. 
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Plutonium Trichloride Preparation was accomplished by 
bubbling a carrier gas (chlorine) through carbon tetrachloride 
and passing the mixed gas stream through a bed of plutonium 
oxide at 500-600 °C before being absorbed in a 5-6 M 
(molar) potassium hydroxide solution. In this operation (Jan. 
1987-Jun. 1989) the carbon tetrachloride was broken down 
into phosgene, carbon monoxide, and carbon dioxide gases. 
In June 1989 the operation switched to the use of phosgene 
gas as the carrier gas until the operation ended in May 1991. 
Feed material was high purity oxides from the vault or from 
other PIS codes. The product plutonium trichloride was 
reduced to metal by the MSE or ER operations. This 
operation only generated legacy waste. 

3 .4 Material Inputs to the Waste Generation Operations 

The feed materials for recovery operations that generate TRU waste are listed in 
Table 6. These feed materials are obtained either from the storage vault, as 
outputs from various other Pu-recovery operations, or from sources outside 
LANL, including other DOE facilities. 

These feed materials fall into four general categories: 

• Pure Pu metal to be recycled from pits and sealed sources or to be reworked 
into desired shapes or chemical forms 

• Intermediate Pu products in purification operations, in the form of solutions, 
oxides, hydroxides, salts, anode heels, etc. 

• A wide variety of matrices contaminated with Pu above the DL, such as ash, 
salts, equipment, and solutions 

• Experimental R&D feed materials 

3.5 Chemical Inputs to the Waste Generation Operations 

Chemical constituents of inputs are compiled from chemical lists contained in 
procedures and from subject matter expert (SME) input. Individual operations AK 
reports contain detailed assessments of these chemical inputs and of the 
applicability ofEPA HWNs. In this section, discussion ofthe chemical inputs are 
divided into the following categories: 

• Acids and bases 
• Gases and cryogenic fluids 
• Metals 
• Inorganic chemicals 
• Organic chemicals 
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Table 6. Feed Materials for Operations Contributing to LANL Waste Streams 

Potential Presence of RCRA-Regulated PIS Codes and Associated Operation 
Feed Material Substances* Areas 

Analytical laboratory solutions Potentially contaminated with RCRA-regulated Chloride operations: CLS, CW (analytical 
constituents laboratory solutions from LANL Group C-

• All analytical laboratory solutions are AAC (formally CLS-1); 

potentially contaminated with chromium Miscellaneous operations: APD (C-AAC 
(D007), lead (D008), and mercury (D009) (formerly CLS-1) solutions); ACL, ICP 

• C-AAC (formerly CLS-1) solutions 
(TA-55 solutions) 

potentially contaminated with mercury (D009) Nitrate operations: CF, HP 
and lead (D008), as well as RCRA-listed 
organic substances used as solvents, including 
acetone (F003 ), butyl alcohol (butanol, F003), 
carbon tetrachloride (DO 19), chlorobenzene 
(F002, D021), chloroform (D022), methanol 
(F003), methylene chloride (F002), 
tetrachloroethylene (F002, D039), xylene 
(F003) (Cl-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA-regulated Nitrate operations: AS, BF, BU 
heavy metals cadmium (D006), chromium (D007), Pyrochemical operations: RA, SS 
lead (D008), and silver (DOll). Heavy metals 
arsenic (D004), mercury (D009), and selenium 
(DO 1 0) are not present because they are volatilized 
from the Pu oxide feed at the high temperatures to 
which this material is subjected in PIS codes ER, 
RM, and SS ( elcctrorefining step). 

Ash from PIS codes ETD, IS, SB, Usually suspect contaminated with barium (D005), Miscellaneous operations: CK, CV, FDL, FLU, 
TDC, or from other DOE facilities cadmium (D006), chromium (D007), lead (D008), SO,XP 

and silver (DOll). Arsenic (D004), mercury Nitrate operations: AL, AT, ATL, ED, HGMS, 
(D009), and selenium (DOlO) metals are HRA, IS, MPD, PTS, RC, SC 
volatilized at high temperatures if present in the 
oxide and chloride forms. Special processing operations: ACD, lAM, SB, 

SL 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances present Chloride operations: CL 
magnesium oxide) Nitrate operations: MAS, SC 

Special processing operations: ACD, SL 

Disassembled weapons High-purity Pu and U material types, no RCRA Metal operations: CA, PH, SRL 
components (pit disassembly) substances present Miscellaneous operations: EDC 

Nitrate operations: BM, RB, RBJ 

Experimental R&D feed Variable purity; may or may not contain RCRA Miscellaneous operations: AD, CV, EXT, 
materials; various isotopes and substances HRS, RASS, SA, XES, XP 
isotopic mixtures of actinides in Nitrate operations: MAS 
various matrices 

Hydroxide cakes (output from PIS Typically contaminated with RCRA-regulated heavy Miscellaneous operations: AD 
codes CLS, CW, CXL, DO, POSM, metals cadmium (D006), lead (D008), mercury Nitrate operations: CD, HCD, HD, LG2 
PRR) (D009), silver (DO II), and possibly chromium 

(D007) Special processing operations: DO, POSM 
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Table 6. Feed Materials for Operations Contributing to LANL Waste Streams (continued) 

Potential Presence of RCRA-Regulated PIS Codes and Associated Operation 
Feed Material Substances* Areas 

Miscellaneous materials May be contaminated with RCRA-regulated heavy Miscellaneous operations: APD 
contaminated with Pu (e.g., sand, metals silver (DO II), cadmium (D006), mercury Nitrate operations: ATL, BAC, CPOD, CR, ED, 
slag, tools, crucibles, metal, glass, (D009), lead (D008), and possibly chromium (D007) ETD, OMS, HGMS, IS (combustible 
plastic, labware, scrap, rags, material), LG I (non-combustible material), 
glovebox sweepings, pump oils, MAG, MAS, MELL (cellulosic material), 
HEPA filters) ML (metal equipment), NC (non-combustible 

material), NL (non-combustible material), PA 
(glovebox sweepings), PAF, RO (organics), 
SC, SP, TSC (cellulosic material), VC, ZD 

Pyrochcmical operations: PK (hardware, metal, 
anode chips from other P/S codes) 

Special processing operations: ACD, DO, SB, SL 

MSE salts Typically fairly pure, suspect contaminated with Chloride operations: MB, MS 
barium (D005) Miscellaneous operations: XP 

Nitrate operations: MB, PS 

Special processing operations: RM 

Neptunium residues from vault No RCRA-regulated substances Pyrochemical operations: Neptunium (only active 
in 1993) 

Pu chlorides and fluorides Variable purity; may or may not contain RCRA Miscellaneous operations: FDL, SO 
substances Pyrochemical operations: ER, SD, SS 

Special processing operations: RM 

Pu metal or metal alloy from vault High purity, no RCRA-regulated substances, unless Metal operations: AAP, AO, ARI, BC, BT, CA, 
or from various operations noted otherwise DA, ELW, EVAC, FSPF, ITF, ITF4, JA, 

KBTF, MA, MBC, MW, PCH (variable 
purity), PD, PE, PF, PH, RL, SRL, VD, WE, 
WLT 

Miscellaneous operations: AC, ACI, AC2, EXT, 
LIBS, ME, SA, SMP, VS 

Nitrate operations: ATL, BM, BU, MF, PAF, VPt 

Pyrochcmical operations: CRD (variable purity), 
MO, SCB, SS, SSMD 

Special processing operations: ACC (variable 
purity), PI (variable purity), PPD, POSM, 
RM,SB 

Pu oxalates Typically fairly pure, no RCRA substances present Nitrate operations: CC, DF, HC 
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Table 6. Feed Materials for Operations Contributing to LANL Waste Streams (continued) 

Potential Presence of RCRA-Regulated PIS Codes and Associated Operation 
Feed Material Substances* Areas 

Pu oxides Variable purity oxides from PIS codes RB, RBJ Metal operations: DOP (high-purity Pu and 
and others, and from the vault; suspect other radionuclides as oxides) 
contaminated with RCRA-regulated heavy metals Miscellaneous operations: CK, CV, EOC, 
cadmium (D006), chromium (D007), and lead EXT, FDL, FLU, IB, LI, LIBS, SO, STF, 
(D008) VS,XP 
High purity oxides from P/S codes CA, DO, and Nitrate operations: ATL, BL, CH, CPOD, DP, 
MA, and from the vault; may or may not contain ED, FC, HRA, LC, MPD, OD, PT, RB, 
RCRA substances RBJ, SP, SSD, UPS, US, US2 

Pyrochemical operations: MP (generally high 
purity), OR (variable purity), PTP 

Special processing operations: DO, PX, POSM 

Pu-Be sources High purity constituents, no RCRA-regulated Chloride operations: PB, PUB 
substances 

Pyrochemical salts Typically fairly pure, no RCRA substances other Chloride operations: MB, MS, PRR 
than barium (D005) are present Miscellaneous operations: EXT, lB 

Nitrate operations: COD, COL, MB 

Special processing operations: DO 

Reactor fuel pellets High purity Pu and U material types, no RCRA- Miscellaneous operations: ME 
regulated substances 

Stainless steel and/or tantalum High purity metals, potential leaching of chromium Chloride operations: PUB 
residues from dccladding ofPu- (D007) from stainless steel if subjected to strong 
Be sources acid 

.. 
*The mformatwn m thts column IS htghly generahzed. Appheabthty ofspeetfie HWNs to an operatton as a result of the feed 

material must be determined on a case-by-case basis because the presence and fate of contaminants is time and function 
dependent. These aspects are discussed in the AK reports. 
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3.5.1 Acids and bases. Acids used in the Pu recovery operations are ascorbic 
acid, formic acid, hydrochloric acid, hydrofluoric acid, nitric acid, oxalic 
acid, perchloric acid, phosphoric acid, stearic acid, sulfuric acid, and 
superacids (e.g., HS03F). Bases used in the operations are calcium 
hydroxide, magnesium hydroxide, potassium hydroxide, and sodium 
hydroxide. No EPA HWNs are applicable to the use ofthese chemicals 
in the recovery operations for the following reasons: 

• DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not 
apply to the solid waste because there are no free liquids in this 
waste. 

• DOO 1, D002, and D003 also do not apply despite the possible 
production of perchlorate salts in perchloric acid solutions because: 

Perchloric acid solutions are sent to cement fixation. 

Perchlorate salts used in P /S code FF were sent to cement 
fixation (TWCP-5158). 

Any perchlorate salts that might be present on rags are removed 
when the rags are rinsed before being discarded. 

• The EPA HWNs Ul23 and U134 associated with formic acid and 
hydrofluoric acid are not applicable to the manner in which these 
chemicals were used in the operations covered by this report. 

• None of the acids or bases are F, K, or P-listed chemicals 

Table 7 provides a list of these acids and bases, their HWN, PIS codes in 
which they were used, and the applicability of the HWNs to the use of 
these chemicals in the plutonium recovery process. 

3.5.2 Gases and cryogenic fluids. The following gases and cryogenic fluids 
used in the recovery operations are not identified as having hazardous
characteristics in 40 CFR Part 261, including Appendix VIII in that 
regulation: 

• Argon 
• Carbon dioxide 
• Chlorine 
• Dioxygen difluoride (FOOF) 
• Halogen fluorides 
• Hexafluoroethane 
• Hydrogen chloride 
• Krypton fluoride 
• Methane 
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Table 7. Acids, Bases, and Gases in Operations Contributing 
to TA-55 Waste Streams 

Acid, Base, or Gas and PIS Code in 
Which It Was Used 

Appendix VII! Gases: 

• Fluorine (PIS CV, FDL, 
FLU, PI, SO) 

• Hydrogen fluoride (PIS MP, 
PI) 

• Nitrogen dioxide (PIS HRS) 

• Phosgene gas (PIS PTP) 

Fonnic acid (PIS EV) 

Hydrofluoric acid (PIS AC, ACI, AC2, 
AC3,AX, SA) 

Perchloric acid (PIS AD, AC, ACI, 
AC2, AC3, AX, SA) 

Non-Appendix VIII Acids: ascorbic 
acid, fonnic acid, hydrochloric acid, 
hydrofluoric acid, nitric acid, oxalic 
acid, phosphoric acid, stearic acid, 
sulfuric acid, and superadds (e.g., 
HS03F) (Multiple PIS codes) 

Non-Appendix VJJI Bases: calcium 
hydroxide, magnesium hydroxide, 
potassium hydroxide, and sodium 
hydroxide. (Multiple P/S codes) 

Non-Appendix VIII Gases: 

argon, carbon dioxide, chlorine, 
dioxygen difluoride (FOOF), 
halogen fluorides, hexafluoroethane, 
hydrogen chloride, krypton fluoride, 
methane, nitrogen (gas), nitrogen 
(liquid), perfluoropropane, and 
tetrafluoromethane (Multiple P/S 
codes) 

Comments on Applicability of RCRA Codes 

P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are not 
applicable to the use of these gases in the recovery operations. 
Compressed gas cylinders are kept outside of the gloveboxes; most are 
even outside the building, and the gases are plumbed into the glovebox 
(TWCP-4164). Thus, the gas cylinders are not discarded with TRU 
wastes. 

D003 (reactivity) does not apply to phosgene because any excess 
chemical was passed through a solution of sodium hydroxide or 
potassium hydroxide, thereby producing a chloride salt solution. 

Ul23 not applicable because there is no record of unused or unspent 
chemical in the glovebox. 

U 134 not applicable because there is no record of unused or unspent 
chemical in the glovebox. 

DOOl (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
despite the possible production of perchlorate salts in perchloric acid 
solutions because: 

• Perchloric acid solutions are sent to cement fixation. 

• Perchlorate salts used in P/S code FF were sent to cement fixation 
(TWCP-5158). 

• Any perchlorate salts that might be present on rags are removed 
when the rags are rinsed before being discarded. 

DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
to the solid waste because there are no free liquids in this waste. 

DOOl (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
to the solid waste because there are no free liquids in this waste. 

DOOl (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
to the solid waste because there are no free liquids in this waste. 
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• Nitrogen (gas) 
• Nitrogen (liquid) 
• Perfluoropropane 
• Tetrafluoromethane 
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The following gases used in the recovery operations are identified in 
Appendix VIII of 40 CFR Part 261 as having hazardous characteristics. 
The chemical name is followed by the listed EPA HWN and the P/S 
codes in which the gas is used: 

• Fluorine (P056) is used in P/S codes CV, FDL, FLU, PI, SO 
• Hydrogen fluoride (U134) is used in P/S codes MP, PI 
• Nitrogen dioxide (P078) is used in P/S code HRS 
• Phosgene gas (P095) is used in P/S code PTP 

No EPA HWNs are applicable to the use ofthese gases in the recovery 
operations. Compressed gas cylinders are kept outside of the 
gloveboxes; most are even outside the building. The gases are plumbed 
into the glovebox (TWCP-4164). 

Table 7 provides a summary of these gases, their HWN, P/S codes in 
which they were used, and the applicability of the HWNs to the use of 
these chemicals in the plutonium recovery process. 

The gas cylinders are not discarded with TRU wastes. Additional 
reasons the HWNs are not applicable include: 

• D002 (corrosivity) does not apply to the use ofhydrogen fluoride 
because there are no free liquids in the solid TRU waste. 

• D003 (reactivity) does not apply to phosgene because any excess 
chemical was passed through a solution of sodium hydroxide or 
potassium hydroxide, thereby producing a chloride salt solution. 

• P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are 
not applicable to the listed recovery operations because of the 
manner in which these gases are used in the operations covered by 
this report. 

• Hydrogen fluoride (Ul34) is listed in Appendix VIII of 40 CFR Part 
261 for its corrosive and toxic characteristics. However, this code is 
not applicable to the manner in which this gas is used in the 
operations covered by this report. 

3.5.3 Metals. The following metals used in the recovery operations are not 
identified as having hazardous characteristics in 40 CFR Part 261, 
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including Appendix VIII of that regulation: bismuth, bismuth-tin alloy, 
calcium, copper wool, gallium (metal, oxide or salt), gold, lanthanides, 
lutetium, niobium + 1 percent zirconium metal, platinum, platinum
rhodium alloy, tantalum (metal, alloy, oxide or salt), titanium, uranium 
powder (depleted), vanadium, and zirconium alloy. 

Several metals used in recovery operations are identified in 40 CFR Part 
261 or in Appendix VIII of that regulation as having hazardous 
characteristics. The bullets below list the chemical name, the associated 
EPA HWN, the P/S codes in which the metal is used, and the 
applicability of the EPA HWN s for use of these metals in the recovery 
operations: 

• Alkaline earth metals (D003) are used in P/S codes AC, ACl, AC2, 
and OR; it is possible that one or more of these are pyrophoric. 
However, EPA HWN D003 does not apply to P/S codes AC, ACl, 
AC2, or OR because the metals are consumed or oxidized before 
discarding. 

• Arsenic (D004) was used in P/S code PE between 1984 and 1985, 
and EPA HWN D004 is applicable to P/S code PE during this 
period. 

• Cadmium (D006) applies to a limited number of anode heels 
produced in P/S codes ER, PX, and SS using cadmium as a solvent. 

• Lead (D008) is used in P/S codes DOP, ER, KBTF, PX, and SS. For 
combustible waste, EPA HWN D008 is applicable to P/S codes 
DOP, KBTF, and PX. For P/S codes ER and SS, D008 is only 
applicable to the metal waste (TWCP-5167). 

• Tin-lead (D008) solder was used in sensors in P/S code BT, but 
D008 is only applicable to the metal waste from this P/S code, and 
not to the combustible waste. 

• Mercury (D009) applies to P/S code SSMD, in which it was used for 
about one week in the summer of 1994. 

• Nickel powder was used in P/S code CO as a sintering aid. This 
metal is listed in Appendix VIII but no HWN is given. 

• Sodium (D003) was used in P/S code EL. However, D003 does not 
apply in this case because excess Na is dissolved in Dowanol 80. 

• Stainless steel (contains chromium, D007) was used in P/S code WE. 
However, EPA HWN D007 does not apply in this case. There is no 
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potential to leach chromium because stainless steel is not exposed to 
strong acids in PIS code WE. 

Table 8 provides a summary of these metals, their HWN, PIS codes in 
which they were used, and the applicability of the HWNs to the use of 
these chemicals in recovery operations. 

3.5 .4 Inorganic chemicals. The following inorganic chemicals used in the 
recovery operations are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix VIII in that 
regulation: aluminum chloride, aluminum fluoride, aluminum nitrate, 
aluminum oxide, ammonium chloride, antimony pentafluoride, bromine, 
calcium carbonate, calcium chloride, calcium fluoride, calcium nitrate, 
cerium nitrate, cesium chloride, cobalt nitrate, dicesium 
hexachloroplatinate (DCHP), ferric ammonium sulfate hydrate, ferric 
nitrate, ferrous ammonium sulfate, ferrous chloride, ferrous sulfamate, 
graphite, gypsum cement, hydrogen peroxide, hydroxylamine chloride, 
hydroxylamine hydrochloride, hydroxylamine nitrate, iodine, lanthanum 
nitrate, lithium chloride, magnesium chloride, magnesium oxide, 
magnesium perchlorate, molybdenum oxide, phosphates, Portland 
cement, potassium chloride, potassium fluoride, potassium 
permanganate, potassium thiocyanate, silicone lubricant, sodium 
bicarbonate, sodium carbonate, sodium chloride, sodium chlorite, 
sodium citrate retarder, sodium dithionate, sodium nitrate, sodium 
nitrite, sodium oxalate, sodium sulfate, sodium tetraborate, stannous 
chloride, thorium oxide, uranium oxide (depleted), zinc chloride, zinc 
stearate, and zirconium carbide. Some operations indicate the use of 
nitrate, chloride, carbonate, bicarbonate, oxalate, and nitrite salts of 
sodium, potassium, lithium, magnesium, calcium, and iron. 

Several inorganic chemicals used in recovery operations are identified in 
40 CFR Part 261 or in Appendix VIII of that regulation as having 
hazardous characteristics. Table 8 lists these chemicals, their HWN, PIS 
codes in which they are used, and the applicability of the HWNs to the 
use of these chemicals in recovery operations. 

Organic chemicals. The following organic chemicals used in the 
recovery operations are not identified as having hazardous 
characteristics in 40 CFR Part 261, including Appendix VIII in that 
regulation: !-propanol, 3-in-1 household oil, alkylating agents 
(unspecified), bromobenzene, bromocresol purple, carbon tetrafluoride, 
Citrapeel, DBBP (dibutyl butyl-phosphonate), DBBP (dibutyl butyl
phosphonate)/Isopar (isoparaffinic hydrocarbon solvent), diethyl 
oxalate, dihexyl n,n-diethylcarbamoylmethyl phosphonate (DHDCMP), 
di-isopropyl benzene, Dow Coming 2000 Oil, Dowanol 80 (long-chain 
alcohol), ethanol, ethylene glycol, Fantastic, formamide, Fomblin brand 
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Table 8. Use of RCRA-Regulatcd Metals and Inorganic Chemicals 
in TA-55 Operations 

Inorganic Chemicals, Metals and 
PIS Codes in Which They Were 

Used Comments on Applicability of RCRA Codes 

Alkaline earth metals (PIS AC, AC1, D003 does not apply because these potentially pyrophoric metals are 
AC2, and OR) consumed or oxidized before discarding. 

Arsenic (PIS PE between 1984 and D004 is applicable to PIS code PE during this period. 
1985) 

Barium (various) D005 is applicable because barium is an impurity in ash feed material, and a 
suspect impurity in molten salt extraction and pyrochemical salts. 

Cadmium (anode heels produced in D006 applies to a limited number of anode heels produced using cadmium 
PIS ER, PX, and SS) as a solvent. 

Chromium (various) 0007 is applicable because chromium is an impurity in analytical laboratory 
solutions, anode heels, hydroxide cakes, ash, and plutonium oxides; leached 
by strong acid from stainless steel in the evaporators; introduced as 
potassium dichromate (endpoint indicator) and sodium chromate (used in the 
separation of plutonium and thorium) 

Hydrogen peroxide (various) D001 (ignitability---oxidizer) and D003 (reactivity) do not apply to the use 
of hydrogen peroxide because there are no free liquids in the TRU solid 
waste. 

Lead (PIS DOP, ER, KBTF, PX, and For combustible waste, EPA HWN D008 is applicable to PIS codes DOP, 
SS) KBTF, and PX. For PIS codes ER and SS, D008 is only applicable to the 

metal waste (TWCP-5167). 

Lead hydroxide, oxide, or nitrate (PIS D008 (lead) applies to PIS code AD. 
AD) 

Magnesium perchlorate (PIS FF) D001 (oxidizer) does not apply to the use of this chemical in PIS code FF 
because it was sent to cement fixation {TWCP-5158). 

Mercuric nitrate (PIS VPl and VP3) D009 (mercury) applies to PIS codes VPl and VP3. Mercuric nitrate is used 
as a catalyst in PIS code VPl; the hydroxide cake produced in VPI is 
processed in PIS code VP3. 

Mercury (PIS SS, MD) D009 applies to PIS code SSMD for about one week in the summer of 1994. 

Nickel powder (PIS CO) No HWN applies to nickel. 

Potassium dichromate {PIS AD, CS, 0007 (chromium) applies to PIS codes AD, CS, CSE, DO, and SE because 
CSE, DO, and SE) of the use of potassium dichromate as a titration endpoint indicator until end 

of 1993. The solution and precipitates were processed by hydroxide 
precipitation under the same codes. The chromium was incorporated as a 
contaminant in the hydroxide cakes. 

Selenium (various) DOlO applies because selenium is an impurity found in ash (PIS codes IS, 
SB, and TDC) and in materials processed from other DOE sites. 
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Table 8. Use of RCRA-Regulated Metals and Inorganic Chemicals 
in TA-55 Operations (continued) 

Inorganic Chemicals, Metals and 
PIS Codes in Which They Were 

Used Comments on Applicability of RCRA Codes 

Silver, silver nitrate and other silver DOll (silver) applies to P/S codes CW and CX due to the use of silver 
salts (P/S ACl, CPOD, CS, CSE, DO, nitrate for chloride titrations under P/S codes CS, CSE and SE untill993. 
SE) The solution and precipitates were processed by hydroxide precipitation 

under P/S codes CW and CX. Silver was incorporated as a contaminant in 
the hydroxide cakes. 

DOll (silver) applies to P/S code CPOD due to the use of silver nitrate as a 
catalyst from 1990 to 1994. DOll (silver) applies to PIS code ACI due to 
the use of silver salts. 

Sodium (P/S EL) D003 does not apply in this case because excess sodium is dissolved in 
Dowanol 80 to form a stable sodium salt. 

Sodium chromate (P/S PT) D007 (chromium) applies to P/S code PT due to the use of sodium chromate 
in the separation of thorium from plutonium and americium. 

Stainless steel (contains chromium, P/S D007 does not apply in this case, as there is no potential to leach chromium 
WE) because stainless steel is not exposed to strong acids in P/S code WE. 

Tin-lead solder (sensors in P/S BT) D008 is only applicable to the metal waste from this P/S code, and not to the 
combustible waste. 

Uranium nitride, depleted (P/S FF) D003 (reactivity) does not apply to the use of uranium nitride in P/S code 
FF. Although this chemical is pyrophoric, its disposal in an oxidizing 
environment eliminates this characteristic because it is converted to uranium 
oxide. Uranium nitride is oxidized in the passivation furnace (P/S code P A) 
prior to discard. 
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pump oil, GoJo cleaner (kerosene derivative), hexane, hydrazine 
dihydrochloride, hydrazine hydrochloride, ion exchange resin, 
isopropanol, kerosene, Metalprep 79 (phosphoric acid-based metal 
cleaner), MolyKote, n-dodecane, Nuetracleaner #1, Nuetracleaner #2, 
octylphenyl di-isobutyl carbamoylmethyl phosphine oxide (CMPO), oil 
(engine), organic liquid emulsifier, Organicstrip, perchlorocarbons 
(unspecified), phenolphthalein, phosphate buffer solution, phosphine 
oxide compounds, phthalate buffer solution, polyethylene glycol, 
polyoxyethylene-20-sorbitan laurate (surfactant), SF-2! (as coolant), 
silicon adhesive, silicon defoamer, sugar, surfactants, tetraethylamine 
hydrochloride, tetraethylamine hydroxide, tetraethylammonium 
hydroxide, Texaco Regal 32 oil (cutting oil), thionyl chloride, tributyl 
phosphate (TBP), tributyl phosphate (TBP)/Isopar (isoparaffinic 
hydrocarbon solvent), tributyl phosphate and iodine in kerosene, 
trioctylphosphine oxide (TOPO), urea, Vactra oil, vacuum grease, 
vacuum pump oil, WD-40, and Windex. 

Several organic chemicals used in recovery operations are identified in 
40 CFR Part 261 or in Appendix VIII of that regulation as having 
hazardous characteristics. Table 9 lists these chemicals, their HWNs, 
PIS codes in which they are used, and the applicability of the HWNs to 
the use of these chemicals in recovery operations. 

DOOl (ignitability) and D003 (reactivity) do not apply to wastes in waste 
stream TA-55-30 despite the use of spent non-halogenated solvents 
(HWN F003) for the following reasons: 

• Solutions containing spent non-halogenated solvents are sent to the 
RLWTF ifthey are below the DL for plutonium. 

• Solutions containing spent solvents and above the DL for plutonium 
are further treated by aqueous recovery activities as part of routine 
chloride and nitrate operations. Aqueous recovery involves 
dissolving any solid plutonium in hydrochloric or nitric acid, 
followed by ion exchange to extract the plutonium. 

• The processed solutions are below the DL for plutonium and are 
either sent to the RL WTF or to the evaporator for volume reduction. 
Evaporator bottoms are fixed in cement, a waste form for which 
ignitability is not a concern. 

• Rags, if contaminated with spent solvents and above the DL for 
plutonium, are thermally decomposed, which destroys any organic 
component. 
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Table 9. Use ofRCRA-Regulated Organic Chemicals in TA-55 Operations 

Organic Chemical and PIS 
Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Acetone (PIS codes FF, ME, • F003 applies to all debris waste generated by PIS code ME. Metal and glass are 
andMOX) non-porous and do not absorb liquids, and any metal or glass in contact with this 

chemical would have been air-dried before being discarded as waste. However, 
these waste streams also contain a small percentage of combustible waste that 
could be contaminated with this organic chemical. 

• F003 does not apply to PIS code FF or MDX because it was only used outside the 
glove box. 

Acetonitrile (PIS code AC2) • U003 does not apply due to the manner in which this chemical is used in PIS code 
AC2 (Appendix VIII chemical). 

Benzene (PIS codes AC, AC1, • D018 (benzene) applies to PIS codes AC, ACl, AC2, and SA, in which it was 
AC2, and SA) used as a solvent. 

• F005 applies to all debris waste generated by PIS codes AC, ACI, AC2, and SA. 
Metal and glass are non-porous and do not absorb liquids, and any metal or glass 
in contact with this chemical would have been air-dried before being discarded as 
waste. However, these waste streams also contain a small percentage of 
combustible waste, which could be contaminated with this organic chemical. 

Butanol (PIS codes CLS, CW, • F003 does apply to all debris waste generated by PIS codes CLS, CW, APD, 
APD, ACL, ICP, CF, and HP) ACL, ICP, CF, and HP. 

Carbon tetrachloride (PIS • D019 (carbon tetrachloride) applies to PIS codes AD, CV, PTP and PX. This 
codes AD, CV, PTP, and PX) chemical was used in PTP between 1/87 and 6189. 

• F002 does not apply to PIS codes AD, CV, PTP, or PX because it was not used as 
a solvent or for degreasing. 

Chlorobenzene (PIS codes • F002 does apply to all debris waste generated by PIS codes CLS, CW, APD, 
CLS, CW, APD, ACL, ICP, ACL, ICP, CF, and HP. 
CF, and HP) 

Chloroform (PIS codes AC, • D022 (chloroform) applies to PIS codes AC, ACl, AC2, APD, FF and XO. 
ACl, AC2, APD, FF, and XO) 

Ethyl ether (PIS code SA) • F003 applies to all debris waste generated by PIS code SA. Metal and glass are 
non-porous and do not absorb liquids, and any metal or glass in contact with this 
chemical would have been air-dried before being discarded as waste. However, 
these waste streams also contain a small percentage of combustible waste that 
could be contaminated with this organic chemical. 

Freon and Freon TF (PIS codes See entry for 1,1 ,2-trichloro 1 ,2,2-trifluoroethane. 
CA, DA, MA, MW, PD, PF, 
SCB, SRL, UA, VD, WE and 
XO) 
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Table 9. Use of RCRA-Regulated Organic Chemicals in TA-55 Operations (continued) 

Organic Chemical and PIS 
Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Methanol (PIS codes AD and • F003 applies to all debris waste generated by P/S code AD, in which methanol 
SO) may have been used for cleaning inside the glovebox. Metal and glass are non-

porous and do not absorb liquids, and any metal or glass in contact with this 
chemical would have been air-dried before being discarded as waste. However, 
these waste streams also contain a small percentage of combustible waste that 
could be contaminated with this organic chemical. 

• F003 does not apply to PIS code SO because it was used in a cold trap outside the 
glove box. 

Methylene chloride (PIS code • F002 applies to all debris waste generated by PIS code ACI. Metal and glass are 
AC1) non-porous and do not absorb liquids, and any metal or glass in contact with this 

chemical would have been air-dried before being discarded as waste. However, 
these waste streams also contain a small percentage of combustible waste that 
could be contaminated with this organic chemical. 

Methyl ethyl ketone (PIS codes • D035 (methyl ethyl ketone) applies to PIS codes MA and XO. 
MAandXO) 

• F005 applies to all debris waste generated by PIS codes MA and XO, in which 
this chemical was used as a solvent. Metal and glass are non-porous and do not 
absorb liquids, and any metal or glass in contact with this chemical would have 
been air-dried before being discarded as waste. However, these waste streams also 
contain a small percentage of combustible waste that could be contaminated with 
this organic chemical. 

Pyridine (PIS codes AC and • D038 (pyridine) applies to PIS codes AC, AC2 and SA. 
SA) 

• F005 applies to all debris waste generated by PIS codes AC, AC2, and SA, in 
which this chemical was used as a solvent. Metal and glass are non-porous and do 
not absorb liquids, and any metal or glass in contact with this chemical would 
have been air-dried before being discarded as waste. However, these waste 
streams also contain a small percentage of combustible waste that could be 
contaminated with this organic chemical. 

Tap Magic (PIS code MA) See entry for 1,1, 1 trichloroethane. 

Tetrachloroethane (not used) • No RCRA codes apply to tetrachloroethane, an Appendix VIII chemical. 
Although it is listed on the chemical inventory for metal operations, it was never 
used in glovebox operations. 
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Table 9. Use ofRCRA-Regulated Organic Chemicals in TA-55 Operations (continued) 

Organic Chemical and P/S 
Codes in Which It Was Used Comments on Applicability of RCRA Codes 

Tetrachloroethylene (PIS codes • D039 (tetrachloroethylene) applies to PIS codes AD, APD, CSE and SE in which 
AD, APD, CSE, CV and SE) it was used until 1992. 

• D039 does not apply to PIS code CV because it was used as a coolant outside the 
g1ovebox. 

• F002 applies to all debris waste generated by PIS codes AD, APD, CSE and SE, 
in which this chemical was used as a solvent. Metal and glass are non-porous and 
do not absorb liquids, and any metal or glass in contact with this chemical would 
have been air-dried before being discarded as waste. However, these waste 
streams also contain a small percentage of combustible waste which could be 
contaminated with this organic chemical. Its use as a solvent in PIS code CSE and 
SE ended in 1992. 

• F002 does not apply to PIS code CV because it was only used as a coolant outside 
the glovebox. 

Tetrahydrofuran (PIS codes • U213 is not applicable to the use of this chemical because there is no evidence of 
AC, AC2, and SA) a spill or of spill residues entering TA-55 TRU waste streams. 

Toluene (PIS codes AC, AC2 • F005 applies to all debris waste generated by PIS codes AC, AC2 and SA, in 
and SA) which this chemical was used as a solvent. Metal and glass are non-porous and do 

not absorb liquids, and any metal or glass in contact with this chemical would 
have been air-dried before being discarded as waste. However, these waste 
streams also contain a small percentage of combustible waste that could be 
contaminated with this organic chemical. 

1,1, I trichloroethane • F002 applies to PIS code MA because Tap Magic may have been used as a metal 
(ingredient in Tap Magic) (PIS cutting fluid, coolant, or as a solvent. Its use was discontinued in 1992. See the 
code MA) discrepancy documentation on this in Attachment 8. 

Trichloroethylene (P/S codes • D040 (trichloroethylene) applies to PIS codes EL, FF, MA, ME, and XO. 
CK, EL, FF, MA, ME, and 

• D040 does not apply to PIS code CK because this chemical was used as a coolant XO) 
outside the glovebox. 

• FOO I applies to all debris waste generated by PIS code MA, in which this 
chemical was used as a de greaser during final cleaning of metal parts from 1979 
to 1992 (resuming again in February 2000). Metal and glass are non-porous and 
do not absorb liquids, and any metal or glass in contact with this chemical would 
have been air-dried before being discarded as waste. However, these waste 
streams also contain a small percentage of combustible waste that could be 
contaminated with this organic chemical. 

• F002 does not apply to PIS codes EL or FF, where it was used as a lubricant for a 
cutting saw, not as a solvent. 
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Table 9. Use ofRCRA-Regulated Organic Chemicals in TA-55 Operations (continued) 

Organic Chemical and P/S 
Codes in Which It Was Used Comments on Applicability of RCRA Codes 

l ,1 ,2-trichloro l ,2,2- • F002 applies to all debris waste generated by P/S codes DA, MA, WM, and XO. 
trifluoroethane (ingredient in Metal and glass are non-porous and do not absorb liquids, and any metal or glass 
Freon and Freon TF) in contact with this chemical would have been air-dried before being discarded as 

(P/S codes CA, DA, MA, MW, waste. However, these waste streams also contain a small percentage of 

PD, PF, SCB, SRL, UA, VD, combustible waste that could be contaminated with this organic chemical. 

WEandXO) • F002 does not apply to P/S codes CA, MW, PD, SCB, SRL, UA, VD and WE. 
Although Freon TF is used as a solvent to clean metal parts, the parts are routinely 
air-dried to avoid the need for cellulosic wipes. 

• F002 does not apply to P/S code PF, where Freon was used as a coolant for a 
cutting saw, not as a solvent. 

Xylene (P/S codes CLS, CW, • F003 does apply to all debris waste generated by PIS codes CLS, CW, APD, 
APD, ACL, ICP, CF, and HP) ACL, ICP, CF, and HP. 
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• Although contaminated rags that are below the DL for plutonium are 
discarded as combustible debris, headspace gas analyses support the 
expectation that the solvents are below the limits established by the 
WIPP WAC. In addition, 100 percent of the waste containers are 
subjected to headspace gas analysis. Any container with a total 
concentration of potentially flammable volatile organic compounds 
(VOCs) above the limit set by the WIPP WAC is prohibited from 
being shipped to the WIPP. 

4.0 RADIO NUCLIDE CONTENT OF THE WASTE STREAMS 

4.1 Pu-238, Pu-239, Pu-240, Pu-241, and Pu-242 

The primary Pu material type inputs for the plutonium recovery process are listed 
in Table 10. The designation material type is used to describe the isotopic 
composition of common blends of radioactive materials used within the DOE 
complex. The primary material type that feed into the plutonium recovery process 
is weapons grade plutonium (MT 52). However, the other material types are 
occasionally introduced as feed material. 

Recovery operations are not expected to alter the Pu isotopic ratios of the feed 
material. The material type used in the operation generating each waste item is 
documented on generator records; however, in many cases, items of different 
material types are packaged into the same waste drum, so that a variety of Pu 
isotopic ratios may be detected by radioassay. In addition, cross-contamination 
of equipment with different material types can lead to variable material types 
detected by radioassay, particularly in the thermal decomposition unit (P/S 
code TDC). 

Pu-242 cannot be measured by gamma spectroscopy, so its abundance is 
calculated based on empirical isotopic correlations for other waste containers with 
small fractions ofPu-242, such as weapons grade plutonium bearing waste. In 
some cases, Pu-242 is estimated using an iterative procedure based on active and 
passive neutron data from a single waste container if the plutonium isotopic ratios 
are known for the other plutonium isotopes. This second method is used when the 
result from the correlation is suspect for waste containers with high levels of 
enriched Pu-242. The Pu-242 in these latter containers may also be derived from 
process knowledge ifnecessary. 

4.2 U-233, U-234, U-235, and U-238 

U-233 and U-238 are not normally components of the Pu-239 material types 
handled at TA-55. U-235 would be present from the decay ofPu-239 only at 
0.1% by weight of the total Pu content. However, all three isotopes have been 
introduced as special material. Generator assays and AK information on the 
amounts present are not available. Project 2010 assay personnel analyze for and 
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Table 10. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt. %) and Half-Life Weight Ratios" 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type(MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 X 10-S 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10"5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10-S 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10"5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 X 1 o·S 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10-6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Sources: TWCP-698, TWCP-8003 
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report U-233, U-235, and U-238 since they are introduced into the plutonium 
recovery process stream. 

In general, uranium and its isotopes are expected to be present only at trace levels, 
if at all, ifthe feed material did not purposely contain uranium. However, some 
reactor fuel development and pit disassembly activities have uranium material as 
the feed material. The primary uranium material type inputs are listed in Table 11. 

Table 11. Average Isotopic Content of Uranium Material 
Types and Enrichments (Wt. %) 

Material 
Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Sources: TWCP-698, TWCP-8003 

U-234 content must be estimated since this isotope cannot be reliably measured 
using NDA techniques (TWCP-981 0). The material type provides the basis for 
estimating an upper bound for U-234 based on the rate of decay of the precursor, 
Pu-238, and the assumption that there is no other source ofuranium in the waste 
material. The standard uranium material types provide an estimate of the ratio of 
U-234 to U-235 for the material likely to be input to recovery operations. The 
content ofU-234 in the Pu-239 material types is calculated as the sum of the 
contributions expected from decay of Pu-238 and from uranium input to the 
operation, with the value of0.014 conservatively used for the ratio of abundances 
of U-234 to U-235 in typical uranium material types. 

4.3 Am-241 

AK on the material type inputs provides the basis for estimating an upper bound 
for Am-241 content based on the rate of decay of the precursor, Pu-241. The 
purpose of such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of Am-241 based on radioassay results for 
individual waste containers. The calculations assume that (a) none of these 
isotopes were initially present in the material, (b) the oldest Pu material in 
inventory dates back to 1 January 1960, and (c) the legacy waste was packaged on 
1 January 1996, making it 36 years old at that time (TWCP-698). In general, 
wastes from the plutonium recovery process are enriched in Am-241, because a 
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primary intent of the recovery process is to reduce the americium content of the 
retained plutonium. 

No correlation is expected among the different radioelements, Pu, Np, U, Pa or 
Am. The differences in valence states and chemical affinities among these 
elements are expected to result in substantial fractionation during several recovery 
operations, including ion exchange, solvent extraction, hydroxide precipitation, 
and dissolution. 

4.4 Other Radionuclides Present Due to Decay 

Other radionuclides will be present in most of the wastes from the decay of a Pu 
isotopic precursor or as a contaminant in the feed material: 

• Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to be 
present in minor amounts in most waste from recovery operations. 

• Am-243, the decay product ofPu-243 (half-life, 5.0 hr), is expected to be 
present in minor amounts in most wastes from recovery operations. Pu-243 is 
produced by neutron capture on Pu-242 during fuel irradiation. 

• Protactinium (Pa)-231, the decay-chain daughter ofU-235, is expected to be 
present in trace amounts in some wastes due to its widespread presence as a 
contaminant in recovery operations (TWCP-5164, TWCP-5165). 

• Actinium (Ac)-227, the decay-chain daughter ofPa-231, is expected to be 
present in trace amounts where Pa-231 is present, but at several orders of 
magnitude less than Pa-231. 

4.5 Cs-137 and Sr-90 

4.5.1 Cs-137 

Cs-137 is a product ofthe spontaneous fission ofPu-238, Pu-239, and 
especially Pu-240. Cs-137 is also a trace contaminant in purified 
plutonium from the production reactors (TWCP-5164, TWCP-5165). In 
the latter case the remaining Cs could be on the order of 0.5 ng/g Pu. In 
the former instance the formation of Cs-13 7 due to spontaneous fission 
would lead to about 0.4 pg/g Pu in plutonium that is I 0 years old. Because 
Cs-13 7 due to spontaneous fission is about a factor of a thousand less than 
that due to residual contamination from the original separation on the 
production fuel, the latter is the dominant source of Cs in waste. 

4.5.2 Sr-90 

Based on interviews of SME, no spent nuclear fuel or other material 
containing Sr-90 were introduced into the TRU waste streams (TWCP-
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882). No references or procedures related to spent fuel processing were 
located in the AK investigation of records. No generator documents 
(WODF, DWSR, TWSR, Waste Profile Form [WPF]) identified spent 
fuel or Sr-90 as inputs or as present in the waste. 

During review of WPFs and database records from the waste storage 
facility (TA-54), use of material containing Sr-90 was identified in 771 
drums ofwaste originating from TA-03 and TA-21. WPFs indicate 
processing of fuel pins in metallography operations and of samples of 
Hanford Tank waste in chemistry experiments. These operations and 
wastes are segregated by facility of origin, and the wastes are not 
commingled with wastes from LANL. Like Cs-137, Sr-90 is a high yield 
fission product and is unlikely to be present except as a trace remnant 
from Pu production/processing. Unlike Cs-137, however, Sr-90 
(together with its Y-90 daughter) emits no significant gamma radiation 
that would allow it to be quantified by direct gamma counting. 
Therefore, no reliable means exists for the direct NDA of Sr-90. 
However, because ofthe requirement that an estimate ofSr-90 content 
be made, the following approach is taken at LANL. 

In Pu production runs, Cs-137 and Sr-90 are produced at approximately 
the same atom level. These two nuclides have very similar half-lives (-
30 y) and will therefore be present at roughly the same activity level prior 
to commencement of any processing operations. If it is assumed that Sr 
and Cs are not fractionated from one another during chemical processing, 
Cs-13 7 may be used as a marker for Sr-90 activity ratio of 1: 1, yielding 
an estimated value for Sr-90. While this cannot be considered a valid 
assay method, LANL has adopted it as an "operationally defined" means 
for estimating the Sr-90 content in waste streams. 

The assumption that Cs and Sr track one another in operations 
associated with Pu recovery/processing deserves further elaboration 
because this is a fundamental tenet of the above method used for the 
estimation of Sr-90. SMEs have evaluated the fractionation of Cs from 
Sr in the major operations (i.e., aqueous ion exchange, 
oxalate/hydroxide precipitation, and pyrochemical processing). 

In both nitrate and chloride ion exchange work, the Cs and Sr pass 
unretained through the columns and are therefore not fractionated. 
Neither element will precipitate as an oxalate or hydroxide at the 
concentrations present in process solutions; both remain together in the 
solution phase. Finally, both elements remain associated with the malton 
salt phase in a pyrochemical extraction and reduction. Any reduction of 
Sr by calcium metal (Ca0

) in the DOR process will behave like residual 
Ca0 and remain in the salt (i.e., not with metallic Pu). The formal 
reduction potential of the Cs/Cs + to be reduced is significantly more 
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negative than the reduction potential of the CalC a++ couple and 
therefore, the Cs will largely remain in the salt phase as Cs+. Sr and Cs 
should therefore remain associated with one another throughout 
processing operations. 

Following its production in a reactor, Puis purified using an extraction
based process (e.g., PUREX) prior to being shipped to other facilities 
such as Los Alamos. This initial chemistry is particularly effective at 
removing Cs and Sr (WHC-CM-5-25 "Purex Technical Manual" 
8125188). Although the exact SriCs ratio is difficult to ascertain, Cs-137 
and Sr-90 are both estimated to be at weight fractions around 10"9 in Pu 
received into LANL. 

From the above discussions LANL assumes that Cs-137 and Sr-90 are 
each present at about 10"7 % in freshly isolated Pu, and that they are not 
fractionated from one another in chemical operations performed at 
LANL. This supports the conclusion that Sr-90 may be estimated, albeit 
crudely, from the direct measurement ofCs-137. 

4.6 Other Radionuclides Introduced as Feed Material 

Secondary radionuclides are also present in the waste due to operations involving 
feed materials other than Pu (TWCP-698). Additional radionuclides expected to 
be present in each operation were listed by a panel of experts from LANL. The 
resulting list is documented in a memorandum linking the radionuclides to PIS 
codes (TWCP-882, amended by TWCP-5166). The list (see Table 12) includes 
Am-241, Am-243, cerium (Ce)-144, curium (Cm)-244, Np-237, Pa-231, Pu-238, 
Th-230, Th-232, U-233, U-235, and U-238. 

The possible presence of Cm-244 in TRU waste is of particular interest to 
radioassay operations because it can affect the choice of a radioassay instrument 
to use for optimal results. Cm-244 was introduced in recovery operations in PIS 
code DOP, which started in 1988 (TWCP-5165). Material outputs from this 
operation sometimes are sent to PIS codes IS or WE. Cm-244 could also be part 
of waste under PIS code CA because both operations take place in the 300 Wing 
ofPF-4. Because only one room in this area is available for bagouts, TRU waste 
from PIS codes DOP and CA are sometimes combined. In addition, because rags 
from DOP are sent to IS, Cm-244 could be present in the ash produced by this 
operation, which is then processed through nitrate aqueous recovery operations. 
Some unknown fraction of the Cm-244 could ultimately end up in the evaporator 
bottoms, which is then immobilized in cement in PIS code CF. In any case, 
however, Cm-244 is not expected to be present in any waste generated before 
1988. 
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Table 12. Secondary Radionuclides in Plutonium Recovery TRU Waste 

Secondary 
Radionuclide PIS Code Generating Waste 

Actinium-227 AD, ARI, BC, CV, FF, HGMS, LIBS, PF, SRL, WM, XO. 

AO, AP, CA, CD, CF, CLX, CXL, DOP, EV, FA, HCD, HD, HP, IA, LR, MA, 
OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts expected in TRU waste 

Americium-241 generated by nearly all P/S codes, due to ingrowth from Pu-241 decay. Waste could 
be either depleted or enriched in Am depending upon whether the source of 
contamination is the product or the residues. 

Americium-243 BC, CA, DOP, JA, MA, PH, PI, SS, WE. 

Cerium-144 DOP, WE. 

Curium-244 DOP, IS (Mar-Apr 1987), WE. 

ATL, BC, CA, CF, DOP, ED, EV, IS, JA, MA, Neptunium, PI, RB, RFX, WE; plus 
Neptunium-237 trace amounts expected in TRU waste generated by nearly all P/S codes, due to 

ingrowth from Am-241 decay. 

Protactinium-231 BC (I 989), JA (I 989), WE. 

Plutonium-238 AAP, TDC, TSC 

Plutonium-241 EV, IS, TDC, TSC 

Thorium-232 CF, DOP, PT, WE. 

Thorium-232 
enriched with BC,JA, WE. 
Thorium-230 

Uranium-233 DOP, WE. 

CN, FF, GI, MW, OB, PD, PI, RS, SRL, UA; and P/S codes in nitrate operations 
(AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, 

Uranium-235 or 
COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, 

enriched uranium 
HGMS, HP, HRA, IA, IS, LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, 
MPD, NC, NL, NR, OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, 
RCM, RFX, RO, RR, SC, SP, SSD, SX, TDC, TSC, UPS, US, US2, VC, VPI, 
VP2, VP3, VUL, ZD). 

BC, CN, FF, GI, JA, LC, MW, OB, PD, RC, RS, SRL, UA, UPS, US, WE, and PIS 
codes in nitrate operations (AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, 

Uranium-238 or 
CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, 

depleted uranium 
FX, GMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, LC, LGI, LG2, LR, MAG, 
MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, OH, OY, PA, PAF, PR, PS, 
PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, TDC, TSC, UPS, 
US, US2, VC, VP1, VP2, VP3, VUL, ZD). 

Sources: TWCP-882, TWCP-5166, TWCP-9499, TWCP-AK-2.1-003, TWCP-AK-2.1-005. 
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During Project 2010 characterization, the contents of each waste package undergo 
non-destructive analysis to provide detailed radioisotopic data. These data are 
used to evaluate the accuracy of AK information in accordance with Waste 
Characterization Data Reconciliation with Acceptable Knowledge and 
Acceptable Knowledge Accuracy Reporting (TWCP-DTP-1.2-064). 

5.0 CORRELATIONS BETWEEN WASTE STREAMS 

All of the debris waste streams covered by this AK Report were generated by the same 
plutonium recovery activities at LANL but differ in physical form, waste matrix code, 
and hazardous constituents. In addition to these waste streams in which Pu-239 is the 
dominant Pu isotope, analogous waste streams containing Pu-238 as the dominant Pu 
isotope were generated during the same time period at the plutonium facility. 
Homogeneous waste streams were also generated from the Pu-239 recovery process; they 
are described in a separate report. 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 
group of waste containers to be characterized are selected based on criteria such as 
availability of the waste containers, waste loading level, availability ofwaste generator 
records, and hazardous waste numbers. Waste stream lots selected for convenience of 
characterization activities are defined in the applicable WSPF. 

6.0 ASSIGNMENT OF WASTE MATRIX CODES 

Waste matrix codes are assigned to waste streams based on waste physical form and 
content and AK reports in accordance with Assignment of Waste Matrix Codes (TWCP
DTP-1.2-053). Additional codes apply to these waste streams, based on code descriptions 
in the WIPP Transuranic Waste Baseline Inventory Report (WTWBIR) (CA0-94-1005), 
the Transuranic Package Transporter (TRUPACT)-11 Content Codes (DOE/WIPP-89-
004/Rev.l3.5), Radioactive Solid Waste Disposal (RSWD) code, and Item Description 
Code (IDC) (Table 13). RSWD and IDC codes assigned to individual containers by the 
waste generator are summarized by waste stream in the AKIS. 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

The waste material parameter codes are qualitatively assigned to the waste streams based 
on AK information and knowledge ofwaste generation practices described in the Waste 
Management Procedures (see Section 3.2). These waste material parameter (WMP) codes 
are confirmed for legacy waste by comparing them against WIPP-compliant waste 
characterization data from real-time radiography and for newly generated waste by 
comparing them against WIPP-compliant waste characterization data from visual 
examination techniques. 
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Table 13. Assignment of Waste Codes to Waste Streams Containing Pu-239 

Mixed or 
Non-

Waste Mixed WTWBIR TRUCON 
Stream Status Waste Stream Name WMC Code Code* RSWD Code* IDC* 

TA-55-19 Mixed Combustible debris S5300 LA-W004 LA116 A14, A15, A16, 004 
waste A17, A18, A55, 

LA I 54 A60 
LA- Non- Combustible debris S5300 LA-T004 LA116 Al4, A15, A16, 004 
NCDOl Mixed waste Al7, A18, A55, 

LA I 54 A60 
TA-55-30 Mixed Heterogeneous debris S5400 LA-W005 LA116 A18, A19, A25, 001 

waste LA117 A27, A28, A30, 005 
LA118 A47, A50, A51, 
LA123 A52, A60, A61, 
LA125 A95 
LA I 54 

LA- Non- Heterogeneous debris S5400 LA-T005 LA116 A18, Al9, A25, 001 
NHD01 Mixed waste LA117 A27, A28, A30, 005 

LA118 A47, A50, A51, 
LA123 A52, A60, A61, 
LA125 A95 
LA I 54 

NOTES: *These codes are defined in the AKIS. For the majority of legacy waste containers, traceable AK 
documentation has not been obtained that shows what codes, if any, were assigned by the waste generator. In many 
cases, the code listed may apply to only one out of thousands of containers in the waste stream. 

• Sources: TA-55 TWID, R3, Appendix G; NMT7-WI2-SOP-TA55-013,R4, Appendix D; AKIS, Attachment 6. 

• WTWBIR numbers have been assigned to waste streams covered by this AK Report based upon the identifier 
from CA0-94-1005 that is considered to provide the closest match to the waste stream characteristics, based on 
the table sources listed above. 
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8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

8.1 F, K, and P Listings 
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FOO 1, F002, F003 and F005 apply to combustible and non-combustible waste 
generated by several of the PIS codes covered by this report. In many cases, the 
applicability of the HWN is limited to waste generated during a specific period, as 
discussed in the appropriate AK report. All four F codes are conservatively 
applied to wastes with unknown PIS codes. 

The applicability ofF-listings to a specific waste stream is determined by the 
contents of the waste containers and the associated PIS codes (see Table 14). If 
any F-listing is applicable to combustible debris from a particular PIS code, then 
it is also assumed to be applicable to non-combustible debris from the same PIS 
code. Metal and glass are generally non-porous and do not absorb liquids, and any 
metal or glass in contact with volatile organic chemicals would have been air
dried before being discarded as waste. However, noncombustible waste streams 
also contain a small percentage of combustible waste that could be contaminated 
with organic chemicals. 

At one time a P120 code was applied to certain drums generated in 1998 because 
of the temporary use of vanadium pentoxide for about 6 months in that year. 
Based upon investigation into the way the material was handled, this code is no 
longer needed. A Pl20 assignment would be used only if waste resulted from 
spillage ofthis material or from disposal ofun-reacted/unspent material. Noun
reacted/unspent material was disposed of in TRU waste drums. In addition, no 
significant spill of this material occurred. If a spill had occurred, suitable records 
would exist (e.g., incident reports, waste profile forms). The absence of such 
documentation, coupled with information obtained through interviews of people 
who worked with the material, indicate that a P120 assignment is not necessary 
(TWCP-12081). 

8.2 Toxicity Listings 

Due to the lack of PIS code information for legacy waste, all mixed waste streams 
containing Pu-239 as the dominant Pu isotope are conservatively assigned the D
listings ofD004, D005, D006, D007, D008, D009, DOlO, DOll, D018, D019, 
D021, D022, D035, D038, D039, and D040. 

Based on information summarized in the AK reports, waste generated by several 
PIS codes are conservatively assigned EPA HWNs due to the potential presence 
ofD-listed constituents. In many cases, the applicability ofthe HWN is limited to 
waste generated during a specific period of time, as discussed in the appropriate 
operations AK report. If a D-listed constituent is known to be present in the waste 
at some level, the D-code is conservatively assigned unless analytical data 
confirm that its concentration is below the regulatory level. The decision to assign 
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Table 14. F-Listings Applicable to Specific P/S Codes 

Applicable F-
PIS Code Listing Chemical Responsible for Listing 

AAP FOOl tichloroethylene 

AC, ACl, AC2 F002,F005 benzene, methylene chloride, pyridine, toluene 

AD F002,F003 methanol, tetrachloroethylene 

APD F002,F003 acetone, butanol, chlorobenzene, methanol, methylene 
chloride, tetrachloroethylene, xylene 

CF F002,F003 acetone, butanol, chlorobenzene, methanol, methylene 
chloride, tetrachloroethylene, xylene 

CLS F002,F003 acetone, butanol, chlorobenzene, methanol, methylene 
chloride, tetrachloroethylene, xylene 

CSE F002 Tetrachloroethylene 

cw F002,F003 acetone, butanol, chlorobenzene, methanol, methylene 
chloride, tetrachloroethylene, xylene 

DA F002 1,1 ,2-trichloro 1 ,2,2-trifluoroethane (Freon ingredient) 

HP F002,F003 acetone, butanol, chlorobenzene, methanol, methylene 
chloride, tetrachloroethylene, xylene 

MA FOO 1, F002, F005 1,1 ,2-trichloro 1 ,2,2-trifluoroethane (Freon ingredient), 
methyl ethyl ketone, trichloroethylene 

ME F003 acetone 

SA F002,F003,F005 benzene, diethyl ether, pyridine, toluene 

SE F002 tetrachloroethylene 

WM(NoF- F001,F002,F005 1,1 ,2-trichloro 1 ,2,2-trifluoroethane (Freon ingredient), 
listings apply methylene chloride, methyl ethyl ketone, trichloroethylene 
after 1993) 

xo,xo FOOl, F002, F005 1,1 ,2-trichloro 1 ,2,2-trifluoroethane (Freon ingredient), 
methylene chloride, methyl ethyl ketone, trichloroethylene 
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a particular D-code to a waste stream is determined by the PIS codes associated 
with the operations by which the waste items were generated. Table 15 
summarizes the relationship between various D-codes and theTA-55 PIS codes. 

The following PIS codes are assigned only D008 due to the presence of leaded 
gloves: AAP, ACC, AO, BA, BAC, BC, BL, BM, CA, CC, CH, COD, CR, CRD, 
DA, DF, DP, FA, FC, GMS, HC, HRS, IN, JA, LC, Ml, M2, MM, M4, MAG, 
MAS, MF, MO, MP, MW, OY, PA, PF, PH, PR, PS, RD, RL, RM, SBB, SCB, 
SMIS, SRL, UA, UPS, US, US2, VD, VP2, VS, WE, and ZD. 

9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP WAP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 
absence of such items from the waste stream. 

• Liquids were prohibited from solid waste streams at LANL when the Plutonium 
Recovery Facility opened in January 1978. A waste management procedure written to 
cover operations at the new facility, TA-SS Standard Operating Procedure (SOP) 
(406-GEN-ROO), stated that "Liquids are not permitted in any container of solid 
waste materials" (TWCP-3943). Currently, TASS Waste Management (TA-55-RD-
539) requires that no liquids be disposed of as a solid waste unless the liquid has been 
absorbed into some media (like vermiculite) that does not carry a DOO 1 code (TWCP-
3943). 

• Chemical Waste Disposal Requests (see Attachment 7), introduced in June 1980, 
included check boxes that the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 
toxic, carcinogenic or highly reactive materials. The Certification Plan (TWCP-697) 
and related Generator Attachments (TWCP-701) were implemented in 1987. Waste 
generators are required to sign a statement on the WODF documenting that the waste 
contains "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." Checkboxes are also present for indicating 
the presence or absence of corrosive chemicals. Full implementation of this generator 
statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6) (Performing Visual Examinations of 
TRU Waste [NMT7-WI2-HCP-TA55-013]). 
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Table 15. D-Listings Applicable to Specific P/S Codes 

PIS Code Applicable D-Listing 

AAP *D008 

AC D007, *D008, D009, DOll, DOl 8, D022, D038 

ACt D007, *D008, D009, DOll, D018, D022, D038 

AC2 D007, *D008, D009, DOll, D018, D022, D038 

ACC *D008 

ACD D005, D006, D007, D008, D009, DOll 

ACL D007, *D008, D009 
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AD D004, D005, D006, D007, D008, *D008, D009, DOlO, DOll, D019, D039 

AL D005, D006, D007, D008, *D008, D009, DOll 

AO D006, D007, D008, *D008, D009, DOll 

AP D007, D008, *D008, D009 

APD D007, D008, *D008, D009, D019, D021, D022, D039 

ARI D007 

AS D006, D007, D008, *D008, DOll 

ASP *0008 

AT D005, 0006, D007, D008, *D008, DOll 

ATL D005, D006, D007, D008, *D008, 0009, DOll 

AX 0007' *D008, D009 

BA *0008 

BAC *D008 

BC *D008 

BF 0006, D007, D008, *D008, DOll 

BL *D008 

BM *D008 

BT D008, *D008 

BU D006, D007, 0008, *D008, DO 11 

CA *D008 

cc *D008 

CD D005, D006, D007, D008, *D008, D009, DOll 

CF D006, D007, 0008, *D008, D009, DOll, D019, D021, D022, D039 
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Table 15. D-Listings Applicable to Specific P/S Codes (continued) 

PIS Code Applicable D-Listing 

CH *D008 

CK D005, D006, D007, D008, *D008, D009, DOll 

CL D007, D008, *D008, D009 

CLRD D007' D008, *D008, D009 

CLS D007, D008, *D008, D009, D019, D021, D022, D039 

COD *D008 

COL D005, *D008 

CPOD *D008, DOll 

CR *D008 

CRD *D008 

cs D007, D008, *D008, D009 

CSE D007,D008,*D008,D009,D039 

cv D005, D006, D007, D008, *D008, D009, DOll, D019, D039 

cw D007, D008, * D008, D009, DO 11, DO 19, D021, D022, D039 

ex D007, D008, *D008, D009, DOll 

CXL D007, D008, *D008, D009 

DA *D008 

DF *D008 

DO D005, D006, D007, D008, *0008, D009, DOll ( 

DOP 0008, *D008 

DP *D008 

DS D005, D006, 0007, D008, *D008, D009, DOll 

ED D005, D006, D007, D008, *0008, D009, DOll 

EDC D007, *D008, D009 

EL D040 

EOC 0007, *D008, D009 

ER 0006, D008, *D008 

ETD 0005, D006, D007, 0008, *D008, DOll 

EV D006, D007, D008, *D008, 0009, DOll 

EXT D005, 0006,0007, D008, *D008, 0009, DOll 
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Table 15. D-Listings Applicable to Specific PIS Codes (continued) 

PIS Code Applicable D-Listing 

FA *D008 

FC *D008 

FDL D004, D005, 0006, D007, 0008, *0008, D009, DOlO, DOll 

FF *D008, D040 

FLU D004, 0005, D006, D007, D008, *0008, D009, DOlO, DOll 

FX 0006, D007, 0008, *D008, D009, DOll 

GMS *D008 

GPHS *D008 

HC 0008 

HCD D005, 0006, D007, D008, *0008, 0009, DOll 

HD D005, D006, 0007, 0008, *D008, D009, DOll 

HGMS D006, 0007, D008, D009, DOll 

HP D007, 0008, *D008, D009, DOll, D019, D021, D022, D039 

HRA 0004, D005, D006, D007, D008, *D008, 0009, DOlO, DOll 

HRS *D008 

IA D006, D007, 0008, *D008, D009, DOll 

IAM 0005, D006, D007, D008, *0008, D009, DOll 

IB 0005, D006, 0007,0008, *D008, D009, DOll 

ICP D007, *D008, 0009 

IE *0008 

IN *D008 

IS D005, 0006, D007, D008, *0008, DOll 

IX 0005, D006, D007, D008, *D008, D009, DOll 

JA *D008 

KBTF D008 

LC *D008 

LD D007, 0008, *0008, D009 

LGl D006, D008, *D008 

LG2 D006, D007, 0008, *D008, D009, DOll 

LI D005, 0006, D007, 0008, *0008, 0009, DOll 
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Table 15. D-Listings Applicable to Specific P/S Codes (continued) 

PIS Code Applicable D-Listing 

LR D005, D006, D007, D008, *D008, D009, DOll 

Ml,M2,MM, 
*D008 

M4 

MA *D008, D035, D040 

MAG *D008 

MAS *D008 

MB D007, *D008, D009 

MD D008 

ME D007, *D008, D040 

MELL D006, 0007, D008, *D008, 0009, DOll 

MF *D008 

ML D006, D008, *D008 

MO *D008 

MP *D008 

MPD 0005, D006, D007, D008, *D008, D009, DOll 

MS D007, D008, *D008, D009 

MTL *0008 

MW *D008 

NC D006, 0008, *D008 

NL D006, 0008, *0008 

OD D006, D007, D008, *0008 

OH D006, D007, 0008, *D008, D009, DOll 

OR D005, *0008 

OY *D008 

Pl *D008 

PA *D008 

PAF *0008 

PB D007, D008, *0008, 0009 

PCH D007, *D008 

PE D004 ( 1984-1985), *D008 

PF *0008 
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Table 15. D-Listings Applicable to Specific PIS Codes (continued) 

PIS Code Applicable D-Listing 

PH *D008 

PI *D008 

PK D006, D007, D008, *D008, DOll 

POSM D005, D006, D007, D008, *D008, DOll 

PR *D008 

PRR D007, D009 

PS *D008 

PT D007, D008, *D008 

PTP *D008, D019 

PTS D005, D006, D007, D008, *D008, DOll 

PUB D007, D008, *D008, D009 

PX D006, D007, D008, *D008, DOll, D019 

R8 D006, D007, D008, *D008, D009, DOll 

R8 (sucrose) *D008 

RA D006, D007, D008, *D008, DOll 

RASS/RSS D004, D005, D006, D007, D008, *D008, D009, DOlO, DOll, D019 

RB D006, D007, *D008 

RBJ D006, D007, *D008 

RC D005, 0006, D007, D008, DOll 

RCI *D008 

RCM D005, 0006, D007, *0008, D009, DOll 

RD *D008 

RFX D005, 0006, D007, D008, *0008, D009, DOll 

RL *D008 

RM *D008 

RO D006, D008, D040 

RR D005, D006, D007, D008, *D008, D009, DOll 

SA D007, 0008, *D008, D009, D018, D038 

SB D005, D006, D007, D008, *D008, DOll 

SBB *D008 
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Table 15. D-Listings Applicable to Specific P/S Codes (continued) 

PIS Code Applicable D-Listing 

sc 0005, 0006, D007, D008, *D008, 0009, DOll 

SCB *D008 

SCP *D008 

SO *0008 

SE 0007,0008, *D008, D009, 0039 

SL D005, D006, D007, D008, *D008, D009, DOll 

SMIS *D008 

so 0004, 0005,0006, D007, D008, *0008, 0009, DOlO, DOll 

SP D006, 0007,0008, *0008, D009, DOll 

SRL *D008 

ss D006, D008, *0008 

SSD D006, 0007, 0008, *D008 

SSMD *D008, D009 (0-listed chemicals only used from 06/94 to 08/94) 

STF D007, *D008 

sx *D008 

TDC D005, D006, D007, D008, DOll 

TSC D005, D006, D007, 0008 

UA *D008 

UPS *D008 

us *D008 

US2 *D008 

vc D006, D008, *D008 

VD *D008 

VPl *D008, D009 (0-listed chemical only used from 09/85 to 1 0/85) 

VP2 *D008 

VP3 *D008, D009, DOll 

vs *D008 

VU, VUL D005, 0008, *D008 

WE *D008 
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WM D007, 0008, *0008, D009, 0022, D035, D040 (D-listings are not applicable after 
1993 with the exception of *D008) 
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Table 15. D-Listings Applicable to Specific PIS Codes (continued) 

PIS Code Applicable D-Listing 

ws *D008 

xo,xo D007, D008, *D008, D009, D022, D035, D040 

NOTE: The same set of HWNs have been assigned to PIS codes WM, XO, and XO 
in order to be conservative, as discussed in Acceptable Knowledge Report 
for Miscellaneous Operations at LANL (TWCP-AK-2.1-004,R.211Cl, 
Section 3.5.10). 

XES D004, D005, D006, D007, D008, *D008, D009, DOlO, DOll 

XP D004, D005, D006, D007, D008, *D008, D009, DOlO, DOll 

ZD *D008 
*0008 has been ass1gned to most of the PIS codes because of leaded gloves. 
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• In addition to the above-mentioned prohibitions on explosives in waste, explosives 
were altogether prohibited until installation of the Impact Test Facility in the early 
1990s. In case of a misfire or unconsumed explosives, a procedure is in place to 
ensure that explosives do not enter the waste stream (TWCP-4720). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which is authenticated by the waste generator, that the 
waste is not ignitable (flash point >200 °F), reactive, or corrosive. 

• The Generator Attachments to the Certification Plan were updated in 1995 (TWCP-
700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

• The Project 2010 Certification Plan, current revision, and TWIDs prohibit liquids in 
waste and verified by waste management. 

Hence, since the inception of plutonium recovery operations, corrosive wastes have been 
excluded from solid wastes through the prohibition of liquids. Controls on reactive 
wastes are discussed in Sections 3.5.1 and 3.5.2. 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOO 1 
does not apply to wastes in these waste streams despite the use of spent non-halogenated 
solvents (HWN F003) for the following reasons: 

• Solutions containing spent non-halogenated solvents are sent to the RL WTF if they 
are below the DL for plutonium. 

• If above the DL, the solutions are sent to aqueous activities as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid plutonium 
in hydrochloric or nitric acid, followed by plutonium recovery by ion exchange. The 
solutions are then below the DL and are either sent to the RL WTF or to the 
evaporator. 

• Rags that are above the DL for plutonium are thermally decomposed, which destroys 
any organic component. 

• Rags that are below the DL for plutonium are discarded as combustible debris, but 
headspace gas analyses support the contention that the solvents are below the limits 
established by the WIPP WAC. 

• Finally, 100 percent ofthe drums are subjected to headspace gas analysis, and drums 
with total potentially flammable VOC concentrations above the limit established by 
the WIPP WAC are prohibited from being shipped to the WIPP. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
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activities. Any free liquids are absorbed and discarded in an appropriate waste stream and 
containerized gases that are found to be present are removed before waste certification. 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TRUPACT-II shipping containers. Section 9.0 summarizes administrative controls in 
place that prohibit incompatible chemicals in the waste and measures taken to verify their 
absence. In addition, all waste containers shipped to T A-54 for storage are evaluated for 
potentially incompatible chemicals in accordance with 49 CFR Subpart C-Segregation 
and separation chart ofhazardous materials; Section 177.848, Segregation of hazardous 
materials, and are determined to be in compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification 
Plan, Generator Attachments, waste generators signed a statement on the WODF for each 
waste item specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation of the Impact Test Facility in the early 1990s, explosives were prohibited 
from the Plutonium Recovery Facility. In addition, waste management inspectors 
performed visual inspection of the waste prior to its initial packaging, thus allowing the 
inspectors to verify the generator's WODF statement. 

Chemical compatibility analyses were performed for the TRUCON codes, which 
indicated that all chemicals and the waste matrix are compatible at levels greater than 
trace amounts (Content Code Assessments for LANL TR UCON Codes [DOE/WIPP-89-
004]). During the AK search, additional chemicals were identified that necessitated a new 
compatibility analysis, which has been completed. 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at the Plutonium Facility are stored outside the building and the gas is 
plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, a 
lecture bottle is used for an operation inside the building, but these bottles are kept 
outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by recovery operations. 

Spray cans, especially WD-40, were in common use in gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as noncombustible debris waste. From 
1988 until May 1992, the protocol was to vent or puncture the spray cans inside the 
glovebox; venting was indicated by inserting a metal wire into the valve. After May 
1992, spray cans are no longer used in gloveboxes. 
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Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
container and visual examination of selected containers during Project 2010 
characterization activities. Any free liquids are absorbed and any sealed containers 
greater than 4 L in volume, or unpunctured or unvented gas containers, are removed 
before waste certification. 

The effectiveness of administrative and procedural controls on the prohibition of 
pyrophorics in TRU waste is verified through audits. For items ofpyrochemical salt 
waste, the procedures of oxygen sparging and/or carbonate oxidation are used since May 
1987 to ensure that pyrophorics were oxidized. In addition, screening tests on similar 
pyrochemical salts and residues (which contain higher amounts of plutonium) at the 
RFETS (TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, 
and (3) no sparking. Experimental results on the reactivity of direct oxide reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of "dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Attachment 7, Chemical Waste Disposal Request). 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
associated waste packaging procedures, and quality assurance systems, the waste 
generator has signed a statement on the WODF for each waste item stating that waste 
contains "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." The Attachments to the Certification Plan 
describe how these restrictions are verified by waste management personnel (TWCP-70 1, 
Sections 3.8.5 through 3.8.7). 

The Project 2010 Certification Plan, current revision, and the TWIDS prohibit 
compressed gases, free liquids, nonradionuclide pyrophorics, sealed containers greater 
than four liters in volume, or > 1% radionuclide pyrophorics in waste and verified by 
waste management. 

12.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the TRU waste streams, based on documentation in 
procedures reviewed during the AK investigation and summarized in lists of inputs 
documented in theTA-55 AK reports. 

• In the cement fixation operation (P/S codes CF and HP), oils are sometimes added to 
drums of cemented waste. There is no indication these oils contain PCBs, and they 
are added to the 55-gallon drums of cement in small quantities (maximum of 6 liters 
[TWCP-3568/N-74]). The oils are primarily vacuum pump oils, along with some oils 
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used in heat-treating (cooking or silicone oils) or in grinding (TWCP-3568/N-82). 
None of these oils are known to contain PCBs. 

• All transformers known to contain PCBs have been tracked from initiation of 
recovery operations in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82). 

• Ballast in fluorescent light fixtures could contain PCBs, but these light fixtures are 
outside the gloveboxes and hence would not enter the TRU waste stream. 

• Oil-filled capacitors are not known to be used in gloveboxes. 

In addition, if the possibility exists for the legacy waste to contain PCBs, RTR operators 
are required to check for indications of PCB-containing materials or PCB-contaminated 
materials. If there is reason to suspect that an item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator records this 
information on the Radiography Data Sheet, which is reviewed before waste certification. 

13.0 REMEDIATION OF PROHIBITED ITEMS 

Prohibited items are known to be present in containers from all of these waste streams. 
Procedures allowed containers greater than 4L, sealed with tape, to be used for waste 
packaging until WIPP certification procedures were implemented. Small vials of free 
liquids and some aerosol cans also have been observed. Lead shielding was often used to 
increase handling safety, and thick shielding can obscure RTR observations, requiring 
visual examination of the contents. 

Prohibited items are detected by RTR and reported with the RTR results. Waste 
containers with prohibited items are repackaged, during which time liquids are absorbed, 
sealed containers greater than 4L are opened, and other items removed and segregated. 
Project 2010 accomplishes this using Prohibited Item Dispositioning (TWCP-DTP-1.2-
076). 

14.0 DESCRIPTION OF THE NUMBER OF CONFINEMENT LAYERS USED FOR 
WASTE PACKAGING 

The maximum number of layers and default TRUCON codes for each waste stream are 
provided in the Waste Stream Profile Form packages, which are submitted by Project 
2010 to CBFO for approval. This section describes how the default TRUCON codes are 
determined. 

Waste drum packaging procedures for waste streams have been modified several times 
since the beginning of recovery operations. TRUCON code assignments made by the 
waste generator are compiled in the AKIS but are not used for drum certification unless 
they are verified by RTR or were assigned after implementation of procedures approved 
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by CBFO. When TRUCON codes from AK are absent, they are assigned to the waste 
container in accordance with the default packaging configurations and associated 
TRUCON codes indicated in the Waste Stream Profile Forms that reflect the packaging 
protocols in effect during different periods of time (TWCP-816). 

TRU waste streams are primarily generated from operations performed in gloveboxes. 
The waste material is placed directly into bag-out bags (also called inner bags) through 
an opening in the glovebox where the bag is attached, and the bag is then closed and 
detached from the glovebox. TRU waste streams may also be generated from "hot jobs" 
outside of the glovebox, such as valve changes, or from decontamination of spills or 
other releases. In these cases, the waste is placed directly into one (or possibly more) 
inner bag at the work area. 

A minor source of waste in some waste streams is room trash that was originally 
considered to be low-level waste, which is collected in plastic bags inside cardboard 
boxes. Occasionally, when assayed, these boxes are determined to be TRU waste. These 
boxes may be sorted to remove the "hot" item, or the whole box may be bagged and sent 
to the TRU packaging area for placement in drums assigned to an appropriate TRU waste 
stream. When this occurs, the P/S code WM is assigned to the waste. Due to the 
additional layers of plastic that are present when this operation occurs, drums with the 
PIS code WM are assumed to contain one more layer of internal packaging than other 
drums. 

For legacy waste, the letter designator of the TRUCON code is assigned using packaging 
information from the following sources, which are listed in order of priority ofusage: 

• Visual Examination (VE)/RPK batch data reports (if available) 

• R TR batch data report indication of the observed layers of packaging 

• If packaging filter information is indeterminate, use the TRUCON code for "no filters 
in packaging" 

• IfRTR information is indeterminate, use the default assignment given in the Waste 
Stream Profile Form package 

• If no default code is assigned, assign code based on most conservative (maximum 
packaging layers) TRUCON letter designator 

This guidance only applies to retrievably stored waste. Newly generated waste is 
packaged under procedures approved by Project 2010 and CBFO, and are assigned 
correct TRUCON codes. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261-Identification and Listing ofHazardous Wastes 
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• 49 CFR Part 261, Subpart C-Segregation and separation chart of hazardous 
materials. Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Accuracy Report (TWCP-AK-2.1-012,R.O) 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Acceptable Knowledge for Isotope Ratios (TWCP-AK-2.1-020) 

• Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams 
(TWCP-AK-2.1-019) 

• Assignment of Waste Matrix Codes (TWCP-DTP-1.2-053) 

• Calculation of UCL90 Values (TWCP-DTP-1.2-006) 

• Content Code Assessments for LANL TRUCON Codes (DOE/WIPP-89-004) 

• Determining Isotopic Ratios in Waste Containers Using the RANT PC!FRAM Assay 
System (TWCP-DTP-1.2-029) 

• DOE Order 5820.1 and 5820.2, Management ofTransuranic Contaminated Material, 
U.S. Department of Energy, 09/30/82 and 02/06/84 

• DOE Order 435.1 Radioactive Waste Management, Department of Energy, 
Environmental Management, 200 1 

• Hazardous Waste Facility Permit for the Waste Isolation Pilot Plant 
(EPA ID No. NM4890139088-TSDF) (Attachment B, Waste Analysis Plan) 

• Headspace Gas Sampling and Analysis Using an Automated Manifold 
(TWCP-DTP-1.2-041) 

• Inspecting, Labeling, and Preparing TRU Waste Containers 
(NMT7-WI1-SOP-TA55-013) 

• Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste for WIPP and 
for TA-54 Safe Storage (NMT7-SOP-TA55-013), with associated detailed Work 
Instructions (WI) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Operating the High Efficiency Neutron Counter (HENC) Using INCC 
(TWCP-DTP-1.2-059) 

• Packing TRU Waste Containers (NMT7-WI3-SOP-TA55-013) 
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• Performing Nondestructive Testing Using the Mobile Real-Time Radiography System 
(TWCP-DTP-1.2-008) 

• Performing Visual Examinations ofTRU Waste (NMT7-WI2-SOP-TA55-013) 

• Purex Technical Manual (WHC-CM-5-25, 8/25/88) 

• Reconciliation of Visual Examination and Radiography Information 
(TWCP-QP-1.1-028) 

• Records Management (TWCP-QP-1.1-004) 

• Sealing TRU Waste Containers (NMT7-WI4-SOP-TA55-013) 

• TA-55 Standard Operation Procedure (SOP) (406-GEN-ROO) 

• TA-55 Transuranic Waste Interface Document (NMT7-AP-TA55-018) 

• Transuranic Package Transporter (TRUPACT)-ll Content Codes 
(DOE/WIPP-89-004) 

• US. Atomic Energy Commission AEC Manual: Chapter 0511, Radioactive Waste 
Management, AEC 1993 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA-530-R-94-024) 

• Waste Assay System Using the Combined Thermal Epithermal Neutron (CTEN) 
System (TWCP-DTP-1.2-061) 

• Waste Assay Using the Passive-Active Neutron Assay System (PAN) 
(TWCP-DTP-1.2-009) 

• Waste Assay Using the Tomographic Gamma Scanner (TGS) (TWCP-DTP-1.2-0 11) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge and 
Acceptable Knowledge Accuracy Reporting (TWCP-DTP-1.2-064) 

• Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory Report 
(CA0-94-1005) (TWBIR) 

• Waste Visual Examination and Packaging (TWCP-DTP-1.2-001) 

• WIPP Transuranic Waste Baseline Inventory Report (CA0-94-1005) 
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Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on requesting 
copies. 

Information 
TWCP Record Category 

No. Code Information Source Summary Limitations 

TWCP-351 B Procedure for waste TA-55 document 539-GEN- Document describes TA-55 waste None 
management practices at TA- R02. management practices for solid and 
55 liquid wastes 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu residues Document does not give 
recovery processes Conversion and Scrap Recovery and the various treatment approaches information about RCRA 

Operations, LA-11069-MS, used in recovering plutonium from constituents introduced or present 
March 1988. scrap in the processes 

TWCP-697 c Waste was controlled to meet Los Alamos Certification Plan, Waste was controlled to meet WIPP Overview document - Generator 
WIPP WAC requirements as 1983 WAC requirements as early as 1983. Attachments provide more 
early as 1983 Generator Attachments were used to detailed information. 

describe and reference specific 
generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT-7 WMIEC- Gives Material Type compositions Does not give information on how 
compositions 96-032 material may fractionate in TA-55 

Benchmark Environmental 
waste operations. 

Corp. Memo, AL-7193 BEC 

TWCP-700 c Generator Attachment to the TA-55 Attachment, 1955, Documents controls to meet WIPP Information is not extremely 
Certification Plan TRUWM-TA55-CPA-03, ROO WAC were implemented and how detailed. 

independent verification was 
accomplished. 

TWCP-701 c Generator Attachment to the TA-55 Attachment, 1987, TRU- Documents controls to meet WIPP Information is not extremely 
Certification Plan MST12-CP A -03 ,ROO WAC were implemented and how detailed. 

independent verification was 
accomplished. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-816 D 

TWCP-882 D 
(UCNI) 

TWCP-886 c 

TWCP-887 D 

TWCP-2501 B 

Cl-25/ TWCP-3547 D 
(UCNI) 
TWCP-3568/ c 
N-74 

TWCP-3568/ c 
N-82 

Information Source 

Jim Foxx Interview on Number C.L. Foxx, Los Alamos 
ofLayers of Packaging National Laboratory 

Secondary Radionuclides and Memo from Jim Foxx 
Toxic Metals in TA-55 TRU 
Waste 

Color Flow Diagram of Pu- Diagram from Jim Foxx 
operations at TA-55. 

Co-mingling ofDefense and Memo from Jim Foxx 
Non-Defense TRU Waste 

"Backlog Waste Reassessment Rocky Flats Environmental 
Baseline Book, Waste Form 34" Technology Site Report 1995 

Answers to questions about Interview with Jim Foxx, 
chloride processes 9/23/99 
Chemical list; process Organic Liquid Emulsification, 
description (P/S code CF) TRU-NMTI-DP-13, ROO; 

TRUWM-TA55-DP-13-ROO; 
8/30/93 through 9/30/94 

Clarification of specific Jim Foxx, SME, response to 
activities within the nitrate comments received on the draft 
operations at TA-55 Acceptable Knowledge Report 

for TA-55 Nitrate Operations, 
2/25/00 

Summary 

Provides an explanation of why 
some waste containers may be 
packaged with 6 layers of 
confinement. Discusses 
determination of low-level waste 
(LL W) versus TRU after packaging. 

Lists additional radionuclides and 
metals potentially in waste, 
subdivided by PIS code. Covers time 
period from 1978 to present. 

Indicates that inputs are thermally 
treated and that heavy metals from 
inputs end up in the nitric acid 
evaporator bottoms. 

Wastes generated from defense and 
non-defense activities were not 
segregated at TA-55 through 1997 

Page WF34-1 0 contains results of 
tests for corrosivity 

Answers to questions on Chloride 
processes; C-AAC solvent list 
EmulsifYing waste oil and other 
organic liquids for cement fixation. 

Resolutions to the questions and 
issues raised by Pam Rogers during 
her review of the Acceptable 
Knowledge Report for TA-55 Nitrate 
Operations, 2125/00 

Attachment 1 
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Limitations 

No direct way to identity which 
specific containers have 6 layers 
of packaging 

Best information available, but it 
is based on worker recollection 
because other records are not 
available. 

Does not indicate solvent input to 
operations. 

None 

Tests are on residues rather than 
waste that is lower in Pu content; 
hence, they are conservative. 
None 

None 

Information is based on SME 
knowledge. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-3730 B 
(UCNI) 

TWCP-3731 D 

TWCP-3732 c 

TWCP-3943 B 

TWCP-4164 D 

TWCP-4166 D 

TWCP-4720 B 

TWCP-5086 B 

Information 

Pyrophoricity characterization 

Sodium pyrophoricity in 
_mrrochemical salts 
Experimental data on calcium 
pyrophoricity in salts 
Procedure for Waste 
Management at TA-55 
Answers to questions about 
various P/S codes 

Answers to questions about P/S 
codes DO, EV, HP, CF, OR, 
RM,PY 

Describes the procedure to be 
taken at TA-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact 
Test Facility 40-mm gun, P/S 
codes ITF and ITF4) to ensure 
that explosives do not enter the 
waste stream 
P/S Codes for TA-55 Waste 
items, listed by drum 

Source 

Characterization of Direct 
Oxide Salts (LA-CP-95-0098) 

Memo (MS T -12-AR0-88-052) 

Memo (MS T -12-AR0-88-077) 

TA-55 Document, 406-GEN-
ROO 
Interview with Jim Foxx, 
10/16/00 

Interview with Jim Foxx, 
10/17/00 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 
2 (issued March 27, 2000) 

PIS codes for waste items in 
individual drums are either 
from theTA-55 Waste 
Management System or from 
the certified database 

Summary 

Hydrogen generation and 
pyrophoricity ofDOR salts. Also 
gives reference for MSE, ER, and Cr-
containing salts. 
Treatment of sodium in salts is 
effective 
Treatment of calcium in salts is 
effective 
Contains information on waste 
management procedures in 1978 
Answers to questions on use of Ag, 
disposal of ash and resins, and use of 
gases. 
Answers to questions on use of Cr 
and Ag, RCRA metals in cement, 
asbestos in furnaces and gloves, and 
disposal of spray cans used in 

_gloveboxes. 
Procedure to be taken at TA-55 in the 
event of a misfire or unconsumed 
explosives (from the Impact Test 
Facility 40-mm gun) to ensure that 
explosives do not enter the waste 
stream 

P/S codes for waste containers from 
TA-55 
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Limitations 

None 

Sodium only 

Calcium only 

None, but doesn't address today's 
waste management concerns 
None 

None 

Does not appear to be a controlled 
document. Without revision history, 
cannot tell when this document was 
first issued, and how the potential 
for unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

Only some drums are included 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 

interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-5158 D 

TWCP-5164 D 

TWCP-5165 D 

TWCP-5166 D 

TWCP-5167 D 

Information Source 

Chemical use in PIS code FF Interview with Fred Hampel 
(TA-55 SME) on 4/19/01 

Sources of Cs-137 and Pa-231 Interview with Jim Foxx (TA-
in TA-55 TRU waste 55 SME) on April 2, 2001 

Sources of Cs-137, Pa-231, and Interview with Jim Foxx (TA-
Cm-244 in TA-55 TRU waste 55 SME) on Aprilll, 2001 

Secondary radionuclides used in Interview with Jim Foxx (TA-
P/S code PI 55 SME) on April11, 2001 

Use of lead in P/S code DOP Interview with Jim Foxx (TA-
55 SME) on February 7, 2001 

Summary 

Magnesium perchlorate was used in 
the glove box line in P/S code FF, and 
was the only chemical used there. It 
was used as a water getter, and was 
changed once during the period 1987 
to 1992. The spent chemical was sent 
to cement fixation, PIS code CF. 
Plutonium operations never handled 
Cs-137 or Pa-231 in any ofthe Pu 
processing areas at TA-55. However, 
Cs-13 7 is expected to be present in 
the wastes because it is a fission 
product of several Pu isotopes. Pa-
231 is expected to be present (as a 
function ofthe age ofthe waste) 
because it is a decay chain daughter 
ofPu-239 and U-235. 
Dominant source ofCs-137 expected 
to be due to residual contamination 
from original separation of Pu from 
production fuel. Cm-244 introduced 
in P/S code DOP starting in 1988, but 
could also show up after that date in 
IS, WE, CA and CF. 
Amendment ofFoxx's 1997 memo 
(TWCP-882): P/S code PI was a user 
ofU, Np and Am isotopes 
In addition to an encapsulated lead 
pig, P/S code DOP also used lead 
shielding (which therefore requires 
application ofHWN D008 to its 
waste). 
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Limitations 

No information after 1992 

None 

None 

None 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-5372 D 

TWCP-8003 D 

TWCP-9499 D 

TWCP-9810 D 

TWCP-11061 c 

TWCP-11062 c 

TWCP-12081 c 

TWCP-12088 B 

Information 

Vanadium pentoxide in waste 
generated by P/S codes SD and 
ss 

Description of information 
developed for database system 
for tracking waste disposed 
and/or stored at TA-54, Area G 

Memo regarding Actinium 
usage 

Memo regarding reporting U-
234 

Headspace gas data collected 
prior to W AP becoming 
effective. 

Real-time-radiography data 
collected prior to W AP 
becoming effective. 

Interview with SME 

Discussion of use of plastic ties 

Source 

Interview with Jim Foxx (TA-
55 SME) on May 7, 200 I 

Report, "Documentation for 
Rad Waste ORACLE 
Database's List of Acceptable 
Radioisotopes, Specific 
Activities, Categories, and 
Regulatory Limits" 

Memo from Wayne Punjak 
regarding AC-227 usage 

Memo from Mike Baker 
regarding U-234 assay 

Review of Headspace Gas data 
from Pre-W AP Analysis for 
Additions to AK 

Review ofRTR Data from Pre-
WAP Analysis forTA-55 
Debris Waste 

Interview with Jim Foxx (TA-
55 SME) on March 11, 2003 

Memo LAAMEP 2BL-006 
To Stanley Kosiewicz 

Summary 

Vanadium pentoxide was used 
between February 1998 and June 
1998. SME information indicates that 
waste from this work would have 
been packaged into containers that 
were closed by the end of December 
1998. 
Information is provided on how 
specific activities were assigned for 
different material types 

Information regarding a previously 
undocumented use of Actinium. 

Approach for calculating U-234 
concentration based on U-235. 

Detailed information on the 
tentatively identified compounds 
found in pre-WAP HGAS batch data 
reports. 

Summary information on the waste 
material parameters and prohibited 
items for TA-55 debris waste 
streams. 

While vanadium pentoxide was used, 
no history or information regarding a 
spill was found. Therefore, the P120 
HWN does not apply 

Documents waste management 
practices regarding use of ties on 
bag-out closures. 
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Limitations 

None 

Developed to evaluate waste stored 
at TA-54, Area G 

None 

None 

Pre-WAP and limited on waste 
streams covered. 

Only on TA-55 debris waste 
streams. 

None 

None 

* Information Category Codes: A =forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-AK-2.1- A 
002,R.2 

TWCP-AK-2.1- A 
003,R.2 

TWCP-AK-2.1- A 
004,R.2/IC1 

TWCP-AK-2.1- A 
005,R.2 

TWCP-AK-2.1- A 
006,R.2 

TWCP-AK-2.1- A 
007,R.2 

TWCP-AK-2.1- c 
019 AND TWCP-
AK-2.1-020 

Information 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

LANL TA-55 waste 
management database, LANL 
T A-54 TRU waste management 
database, and TWCP AK 
references based on generator's 
original data 

Source 

Acceptable Knowledge Report 
for Chloride Operations at 
LANL 

Acceptable Knowledge Report 
for Metal Operations at LANL 

Acceptable Knowledge Report 
for Miscellaneous Operations 
atLANL 

Acceptable Knowledge Report 
for Nitrate Operations at LANL 

Acceptable Knowledge Report 
for Pyrochemical Operations at 
LANL 

Acceptable Knowledge Report 
for Special Processing 
Operations at LANL 

Acceptable Knowledge 
Information Summary for LANL 
Transuranic Waste Streams and 
Acceptable Knowledge for 
Isotopic Ratios 

Summary 

Detailed information on each P/S 
code for chloride operations at TA-55 

Detailed information on each P/S 
code for metal operations at TA-55 

Detailed information on each P/S 
code for miscellaneous operations at 
TA-55 

Detailed information on each P/S 
code for nitrate operations at TA-55 

Detailed information on each P/S 
code for pyrochemical processes at 
TA-55 

Detailed information on each PIS 
code for special processing 
operations at TA-55 

Detailed information on each waste 
drum and waste stream 

None 

None 

None 

None 

None 

None 
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Limitations 

Reliability and completeness of 
waste generator data is highly 
variable, and this information 
summary is continually being 
updated 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map. 
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SIMPLIFIED FLOW DIAGRAM FOR GENERATION OF TRU WASTE: DEBRIS WASTE 
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Particulates Nudear Material Type TA-55-19,LA-NCD01, TA-55-30, 

LA-NHD01 

f---+ 
Drain Fluids, Fill w~h Absorbant; 

Segregate and Package by Matrix Disassemble if possible Remove C orosive or Hazardous r---+ 
Materials Type and Nudear Material Type 

D&D Equipment r---. LA-NHD01 
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SIMPLIFIED FLOW DIAGRAM FOR CHLORIDE OPERATIONS 

Feed Materials 

Cement Fixation or 
Debris Waste 

Cement Fixation 

Vault 

TA-50 RLWTF 

Attachment 4 
Page 1 of 13 

Feed to Nitrate 
Operations 

Cement Fixation or 
Debris Waste 

NOTE: Many of the P/S codes for chloride operations involve more than one step or activity in the flow diagram. Thus, the same PIS code can 
appear in more than one box on the flow diagram. 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) 

PAF 

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault. 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) (continued) 

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault. 

NOTE: P/S code UA tracks uranium compounds from Pit Disassembly. Activities under this P/S code would be 
similar to those under P/S codes IN, MW, and WE. 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) (continued) 

In 1988, P/5 codes CO, Gl, 10, OB, and RS were combined into P/5 code FF. P/5 codes CT, 10, and OM are 
status codes only, and probably do not generate TRU waste. 

NOTE: All of these P/5 codes may obtain feed material from or send product output to the vault. 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (NEWLY GENERA TED) 

NOTE: All of these P/S codes may obtain feed material from or 
send product output to the vault. 
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SIMPLIFIED FLOW DIAGRAM FOR MISCELLANEOUS OPERATIONS (LEGACY) 

I VAULT I CK J HRS I ~ __.. CV 'I 

FLU 
so 

AC 
AC1 
AC2 
AC3 
APD 
AX 

EDC 
EOC 
EXT 

IE 
FDL 
Ll 

LIBS 
RASS 

SA 
XP 

IB 
STF 
vs 

XES 

~ SMP I 
ME 

...._ J ACL I 
I 

I ICP J 'I 

I Hydroxide cake from chloride 

~ 
J AD I. 

-t_ 
I Hydroxide cake from nitrate 

J WM,XO,XO I 'I 

, i 
I I ...._ HOlding Area NCO 

~ I Status Code X2 j..:.-

J RD 
l 

HOlding Area !-----
Status Code 08 i i l ORIGINATING I AQUEOUS CEMENT 

P/S CODE RECOVERY, FIXATION, 
>DL <DL 
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SIMPLIFIED FLOW DIAGRAM FOR MISCELLANEOUS OPERATIONS (NEWLY 
GENERATED) 

l VAULT I 
AC1 

EDC 

EOC 
I"' 

RASS 

SMIS 

~ STF 

SMP 

ME 

~I ACL I 
J WM,XO,XO I 

1 I 

J Holding Area ... ... Status Code X2 
AQUEOUS CEMENT 

RECOVERY, FIXATION, l ORIGINATING I >OL <DL 
PIS CODE 
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GENERALIZED PROCESS STATUS DIAGRAM FOR NITRATE PROCESSES {LEGACY) 

Pu sera plres idues from 
other recovery ope rations; 
metal prep.; metal lab.; 
an alytica I lab operations: 
other DOE facilities 

Lean 
residues, 

oils 

I 

Pretreatment 

~ 0 
IGM~~G/1 ~ 
~ 
~ 
~ 
~ 
§] 

~ 
0 
IHGMSI 

~ 
~ 
~ 
~ 
~ 
[§] 

Pu Oxide 

Pu-bea ring solutions; 
Pu in sweepings 

and owder 

Hydroxide 
cakes from 
Chloride 

operations 

Filtered/ 
granular 
solids 

{Pu < DL): 
coagulated 

Si02, 
U-filtrate 

Debris 
solids and 

filtered 
solids 

{Pu < DL) 

l 

Dissolution Purification 

~ 
--------------------. [EJ I 

ron Exchange I 
I 
I 
I 

@] I SAC I ~ 
I 
I 
I 
I 
I 

I cool 
I 

Spent Resins @] 
I 

Pu-beari ng solutions 

I COLI I RCM I 
~ 

~ ~ n 
IMELLj I LG2J ~ : Pu-

I bearing 
L--------------------~ 

[§] I I solutions 

~ Pu-beari ng solulions 
I 

Precipitation I 
I I 

I 
I 

~ 
I 

I MPD I I 

AmOH 

~ 
Cakes 

~ 
~ ~ 

I 

~~ I 
I 
I 

~ 
I I 

~ 
I 

~i I Pyrochem I,. ! I RBIRBJ I 

@] I I 
I 

~~ I 
I 

I SSD I I 
I I 
I I 
I I 
I 
I I Silica Gel 

~ 
I I 
I I 
I 

01 ~ I us21 _____________________ J 

~ 
I VP1 I Bottoms 

P u-poor solutions 

@] 
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GENERALIZED DIAGRAM FOR NITRATE OPERATIONS (NEWLY GENERATED) 

Pu scrap/residues from 
other recovery operations; Pretreatment 
metal prep.: metal fab.; p be · 1 ,. 
analytical lab operations: ,------------------: u- anng sou 1ons: 

1 Pu in sweepings 
Lo_t_he_r_o_o_E __ rn_c_ili_tie_s ____ ~~~ ~ ~ ~~--~=a~n=d=p~o=w=d=er==~ 

: Hydroxide cakes 
1 from Chloride I PAF I I TSC I j operations 

: Pu in solids and on 
: items {Pu > DL) 

Dissolution Purification 
~----------- ------------- S I R . r-------------1 L--------+: lon Exchange and ~ 

l I ATL I l Pu-bearing solutions : Precipitation 1 

i t--
1 

---,_-_--= _-_-_-_-_-_-+i-to!: ~ @] ! RFX I !l 
: ~ Salts 

1 1 Pu-<:lxide 

i ~ l Calcination and u1 

] J j Pyrochem 1'41 i Blending : 

Lean 
residues, 

oils 

Rags, oil in 
vermiculite 

I ______ l __________ j 
Pu 

.. , ~: : ~ 

~~~g~ ---i ~ i ~~-------~~~:~-~J-~ ______ _j I I 
I I 

Oxide 

Filtered! 
granular 
solids 

{Pu < DL); 
coagulated 

Si02 , 

U-filtrate 

Debris 
solids and 

filtered 

I ~I : NC : 
I I 
I I 
I : 

Bottoms 
Pu-poor solutions 

l Acid 
: solution Salts 

: wfth minor 
I 
I 
I 
I 

i ~ 
: Pu .---~L..J., Bottoms 

~----~~S~a~lts~----~ 
I I L _____________ J 
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Cldorkla Oparatlons 

SIMPLIFIED PROCESS FLOW DIAGRAM 
FOR PYROCHEMICAL PROCESSES 

(LEGACY) 

ss 

Nltrata Bparatlons 
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Mabl._ra_ 
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SIMPLIFIED FLOW DIAGRAM FOR PYROCHEMICAL OPERATIONS (NEWLY 
GENERATED) 

ss 

Chlorlda Oparatims NltratallparatDs Metal Operatmns 
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SIMPLIFIED PROCESS FLOW DIAGRAM 

FOR SPECIAL PROCESSING (LEGACY) 

PI 
PPD 
PX 

DISCARD 

Mtratu Oparatloos Mutal Opntlons 
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SIMPLIFIED FLOW DIAGRAM FOR SPECIAL OPERATIONS (NEWLY 
GENERATED) 

VAULT DISCARD 

Nitrate Oporatbls ftlataiOinlratilns 
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EXAMPLE WASTE GENERA TOR FORMS 
-

Los' Alamos TAU WASTE 
1111111111111111 STORAGE RECORD 

NATIONAL l A 6 0 R A T 0 R Y 

LA00000057745 
1. GENERATOR'S PRE-USE VISUAL INSPECTION 

Purch""" Order # 2328415 IMpucted Items 

This conltliner ""• been visUIII/y inspt~cred 11ccr>rding ro IIJ>J>f<>vtJd lXI Ring. Bolt. and Nutj!XI Chima loo Dems 
procedures snd n•s betn found ro be Ire of <hlmege thet would m•ke it 

00 Lid and Gasket I lXI Gguges lr&:J unsui..,ble for TRU wasre psckeg/ng. Paim 
Name Znumbor 

091564 I uata NOV 23 1998 

2. GENERATOR'S PACKAGE INFORMATION 
Group NMT-7 1 Technical Aree 66 jBuilding PF-4 jProgram Code 8J0700 KG19 2000 1000 I Doff-Normal 

Addltlon•l Information 
TID RADIONUCLIDE CONTENT 

c .. Curf• 
Nuclide Amount Uncenaimv M-Gram 

PU-238 4.040E-3 1.867E-4 M 

CONTAINER LINER PU-239 3.788E+1 1,751E+O M 

IRJ Stoel Drum (65 gsl. I I&J None PU-240 2.424E+O 1.120E-1 M 

D Stool Drum (85 gt/1. I · 0 90 mil liner PU-241 a.o79E-2 3.734E-3 · M 

0 Standard Wost• Box D 126 milliner PU-242 8.079E-3 3.734E-4 M 

0 RH Canister INTERNAL SHIELDING AM-241 6.423E-2 2.989E-3 M 

D Other IC8//TWCO) IX) None 

0 Overpock Type Thl~~.n1ess 

·I 01 
2080 

Carbgn Filter ID 
02 

Wl!lste Profile Requea:t Number 20283 

Process Satch Code NA D POP Program Tracking No: 

Gross Weiot>t lib. I 2.21E+2 NONRADIOACTIVE HAZARDOUS MAnRIALS 

Net Weight 1/li, I 1.60E+2 Name EPA Code Quantity (g I 

Shioolmi Cateaorv 2001700110· None 

LANL Waste Stream 10 TA-55-5 

TRUCON Codo 117C 

Data Cio .. d (MMDDYY I DEC 2 1998 Accumulation Stan Date IMMDDYY) 

The dar• in rhio section were collected, and th~ woste rh•cribod /lorein wa.o pBckogBd snd labeled sccord/ng to •pprovod procedures. 

NameWULFF DENNIS R Znumber 093089 jDate DEC 8 1998 

3. GENERATOR SITE HEALTH PHYSICS INFORMATION 
l>uNOV UO<O 

1
• ••• ••••• 

J "'0064891 
~0 ""'" 

Gamma Dose Rate lmremlh 1 (contactL 4.2E+O DEC 8 1998 R02Q APR 14 1999 
VIIIY l.laflll 1: •v •.,. .. ...., ... ,,.r......,,y ,,..,,_ I L;a~~D~a 1on von;1 LJI 1 

Neutron Dose Rate~ (mrom//1 llcontactl 5.0E-1 DEC 8 1998 PNR-4 004904 APR2a1999 

Total Do•• Rate lmremlh ) ~ontact). 4.7E+0 

Total Dose Rate (mrllm/h) (1 meter) 2.0E-1 Tho data In rhi• section were coflectl!ld accord/no to aoorovod arocedures. 

Alcha Contamination ldomi100cm 
2J (rem/ O.OE+O Name 

Seta-Gamma Cont. fdom/100cm ~(rem) O.OE+O Znumber 118142 !Dote DEC 8 1998 

Form 1662E (71971 Printad FEB 12 99 11 :04:08 by Page J·ot 2 

Modifications to Corllj)Uter Generated Data Invalidate this Form 



Los Alamos 
NATIONAL LABORATORY 

ltemiD Matrix 

IMETBM32 Metol (No~Pu Scrap( 

METEOC2 Metal !Non-Pu Sc"'''l 

METFF32 M eta1 !Non-Pu Scrap) 

MET OMI Meiiii(Non-Pu S<:<op) 

METT1GR1 M etai(Non-Pu S cr11p( 

METX048 Matal (Non-Pu S C"'''l 

XBLSS44 MgO Cnlclblo (Chloride) 

XBLSS45 MgO CnN:ible (Chic ~del 

-- -

Total Pkg Wt llbsl 160.03 

Dfum Tare (lbsl 60-H 

Calc Gross Wt llbsl 221.9? 

Men Gross Wt (lbsl 211.08 
L_ ____ 

n...:_,. _ _. ~r: o 1 "'!; nn 11 .n.t .f\"l hu RII~T6 Uli.NTf= I 1\A 

-~ 

DISCARDABLE WASTE 
LOG SHEET 

Pkg Wtlkgl 011'_ 

8.49 

3.18 

10.28 

6.05 

23.42 

20.94 

0.69 

0.64 

Volume (II MT 

52 

52 

Sl 

52 

52 

52 

S2 

52 

IIIIIIIIIIIRIIII 
LA00000057745 

SNM Ia I Un certla I Pn/Sectionlln OR Memo 

10.697 

1.760 

0.175 

0.635 

J.OJS 

11.226 

1.901 

3.366 

-~ 

1.5S8 

0.410 

0.423 

t.32J 

0.290 

0.725 

o.ou 

0.033 

-

8114 

8114 

8114 

8114 

8114 

S/14 

1/21 

8121 

Total Uncert 

3.7840110 

tTl>-l 
;s~ 
g (1 
:;:t. '"tj 

~ > 
0~ 
aN 
0 ;...... 
•• I 

oo 
.,1:::..,__ 
-.._VI 
-~ 0~ o· ww 

'"tj> 
~ ..... 

(JQ S" 
0 0 tvg 
0 0 
.....,';:! ,__ ..... 
0 VI 
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TRU Waste Origination & Disposition Information 

METBM32 ~··~<nA. 

Metal (Non-Pu Scrap) NOV 191998 
\IUanmy r~OQ 'I"IJ ...... I "7:5o (Kg) I 0 ume(l) !::•<><••• , ...... . 7.50 BM 
~>_en•!• tor oD86ios I !_<Oom 208 7::2547 
~as • _rrocess 
Solid Waste Processing I ~·Y · NDA Laboratory 

I,;OmOlD<d lQIO 

I ~nm1d 

LA00000057745 

Beryllium NO Explosives NO PCB's NO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO Hazardous NO Pyropborics NO 

~omm011t1 

bagout filte!#249 

Assay Information 
Isotope 
PU-239 

MT SNM (g) Uncert (g) Mcode Limit SNM (g)/unit Date By 
52 10.697000 1.558000 N02 3.31 1.426 NOV241998 

Justification Memos 
Memo ID 
NONE 

Date 
NOV 191998 
NOV241998 
NOV 241998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LA00000057745 
added bagout fliter # 

Comments 

b11 BUSTAMANTE J M 

I 

Wt(g) 
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TRU Waste Origination & Disposition Information 

METEOC2 
!"'~m•. 
Metal (Non-Pu Scrap) NOV 23 1998 I 

l,lUIDDI}' . r:OU· !_' 1\K" .... "'' 1 . ~IK;J I 0 ..... ,., rO<<>> "'•ru• 
2.80 2.80 EOC 

..,enoramr od8i196 I 20'8 7:2547 ' 
WallePr.._, ... I !-~Y ""omnmrn on o I r'Ao'ooooos7745 Solid Waste Processing NDA Laboratory 

Beryllium NO Explosives NO PCB'sNO 
Compressed Gases NO Free Liquids N 0 Particulates NO 

Corrosive NO Haurdous NO Pyrophorics NO 

t..:oram~nb 

scrap metal Filter 497 

Assay Information 
Isotope 
PU-239 

MT SNM (g) Uncert (g) Mcode Limit SNM (fV/unit Date By 
52 0.760000 0.400000 N02 3.31 0.271 NOV 30 1998 

Justification Memos 
MemoiD 
NONE 

Date 
NOV 23 1998 
DEC 11998 
DEC 1 1998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LAOOOOOOS7745 
addfil 

Comments 

I 
I 

I 

Wt(g) 
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TRU Waste Origination & Disposition Information 

METIF32 
~··~"'"'· 
Metal (Non-Pu Scrap) NOV 251998 

<4UOOu<y ,, .... ~~ \"il urewr / 9.4~r ... l 1 
VO UDIC(I) rroceN"'"""' 

9.49 FF 
. '-!•ncrator o"83i9I I i28 !::•one 

7-2587 
~·· • _rrocess I ~~ .. y \..OmDtDOU IDlO I ~"""!'<! 
Solid Waste Processing NDA Laboratory LA00000057745 

Beryllium NO Explosives NO PCB'sNO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO Hazardous NO Pyrophorics NO 

~ommeots 

hepa spacers and drill motor other scrap bagout filter#228 

Assay Information 
Isotope 
PU-239 

MT SNM (g) Uneert (g) Mcode Limit SNM (g)/unit Date By 
52 0.775000 0.423000 N02 3.31 . 0.082 DEC I 1998 

Justification Memos 
MemoiD 
NONE 

Date 
NOV 25 1998 
DEC I 1998 
DEC21998 
DEC21998 

Name Event 
CERTIFIED 
CERTIFIED 
PACKED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LAOOOOOOS7745 
added bagout filter 

Comments 

Wt(l:) 
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TRU Waste Origination & Disposition Information 

METOMl 
~uau-u 

Metal (Non-Pu Scrap) NOV 231998 
1,/Uiomy ~~OU W t (Kf:l urewr I "4.64 'KC! I vo umew ~roceu ""''us 

4.64 OM 
lienera or 1'06652 1 ~?· .. ~"?·· 

126 7-2370 
·~·~~!rocess I ~~·r \.OmDIDOU ID D 

1 !:'ru"!·~ 
Solid Waste Processing NDA Laboratory LA00000057745 

Beryllium NO Explosives NO PCB'sNO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO Hazardous NO Pyrophorlcs NO 

~om menu 
balance partS ba~out filter#318 

Assay Information 
Isotope 
PU-239 

MT SNM (g) Uneert (i) Meode Limit SNM UWunit Date By 
52 0.635000 0.329000 N02 3.31 0.137 DEC I 1998 

Justification Memos 
MemoiD 
NONE 

Date 
NOV 23 1998 
DEC21998 
DEC21998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LA00000057745 
added bagout filter # 

Comments 

..... "llr-"'" .. ,il"llol""f""C' .... 

Wt(g) 



TWCP-AK-2.1-0 15,R.3 
Effective Date: 04/10/03 

Attachment 5 
Page 7 of 10 

TRU Waste Origination & Disposition Information 

METrrGRl :··~ .. ··-Metal (Non-Pu Scrap) NOV 17 1998 
lJdADIII)' 1:0U W ~I"'/ UrtWI I io~59"" I vo um•1•1 ro( .. ~ ;>PilUS 

20.59 TIGR 
l,;<n<U or W549o I xoom s:6i6I 114 
~·· • .rroee11 I ~~y ... omu•n<u n 0 I r.::.oooooosn4s Solid Waste Processing NDA Laboratory 

Beryllium NO Explosives NO PCB's NO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO Hazardous NO Pyrophorics NO 

com menu 
copper tubing and furnace parts filter 230,234 

Isotope 
PU-239 

Assay Information 
MT SNM (g) Uneert (&) Mcode Limit SNM (~)/unit Date Bv 
52 1.035000 0.290000 N02 3.31 0.050 NOV 23 1998 · 

Justification Memos 
MemoiD 
NONE 

Date 
NOV 17 1998 
NOV23 1998 
NOV23 1998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

.History 

LA00000057745 
add filter 

Comments 

Wt(g) 
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TRU Waste Origination & Disposition Information 

.M:Erxo4s 
~ .. !: ..... 
Metal (Non-Pu Scrap) NOV 171998 

1,/UIRIII)' r:OSI W'; \~IIJ .Ut<WI 1'2Kor'l 1 vo umew !toeeso::.ro us 
20.04 xo 

uenerawt "::n"l11.!'!f j ~oom ~none 

110326 401 7-2572 
·~':". rocen I !"..!'"Y '-"m•naeu onw J ~fUII!l~ 

Solid Waste Processing NDA Laboratory LA00000057745 

Beryllium NO Explosives NO PCB's NO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO HaurdousNO Pyrophorics NO 

Lommenls 
parts from furnaces, motors, pumps bagout filter #90,167 

Assay Information 
Isotope 
PU-239 

MT SNM (g) Uncert (g) Mcode Limit SNM (g)/unit Date By 
52 21.226000 !).725000 N02 3.31 1.059 NOV 30 1998 

Justification Memos 
MemoiD 
NONE 

Date 
NOV 18 1998 
DEC21998 
DEC 2 1998 
DEC21998 

Narne Event 
CERTIFIED 
PACKED 
CERTIFIED 
CERTIFIED 

Hazardous Materials 
EPA Code Material 

NONE 

History 
Comments 

LA00000057745 

updated gro" wt 

i 
i 

f 

Wt(~ 
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TRU Waste Origination & Disposition Information 

XBLSS44 MgO Crucible (Chloride) ruN 3 1998 
I,IUIDDI}' ~~Oil W '\"CJ a~o't' I o.32'q} 1 

o umev1 r:roccu'"" U> 
0.39 ss 

ueaeraror 084546 1429 ~none 

7-2577 
!! "!~· !"~!~· .. I ~y '-OIADIDOU IDIO 

I l.A.oooooosn4s Solid Waste Processing · NDA Laboratory 

Beryllium NO Explosives NO PCB's NO 
Compressed Gases NO Free Liquids NO Particulates NO 

CorTosive NO Hazardous NO Pyrophorics NO 

C!'mmeall 
changed Id. to be able to discard, caxbl1035 No filter #s legacy item 

Assay Information 
Isotope 
PU-239 

MT SNM (It) Uucert (g) Mcode Limit SNM (g)/unit Date By 
52 1.901000 ().026000 PAN! 8.30 5.941 . 1UN 9 1998 

Justification Memos 
MemoiD 
NONE 

Date 
JUN91998 
JUN91998 
JUN9 1998 
SEP291998 
SEP 29" >998 
SEP291998 
SEP29 1998 
NOV24 1998 
NOV24 1998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 
UNPACKED 
CERTIFIED 
PACKED 
CERTIFIED 
UNPACKED 
PACKED 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LA00000056889 

LA00000056889 

LA00000056889 
cert 
LA00000056889 
LA00000057745 

Comm .. nts 

: 
i 

I 

Wt(g) 
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TRU Waste Origination & Disposition Information 

XBLSS45 M;o Crucible (Chloride) ruN 3 1998 
\lUall II)' ~~OSS, ':_"I 1"¥.1 ~ ... _"" 

1 No'.so \q/ J o um011J .......... us 

0.55 0.05 ss 
,_,entr:a or o"84546 1429 J"DOOO 

7-2577 
~ ... _ ........ I !'~··r o...omDIDea no I l.A.oooooos774s Solid Waste Processing NDA Laboratory 

Beryllium NO Explosives NO PCB's NO 
Compressed Gases NO Free Liquids NO Particulates NO 

Corrosive NO HnardousNO Pyropborics NO 

C!'mments 
changed id to be able to discard, caxbl17-98 No filter #s legacy item 

Assay Information 
MT SNM (g) Uueert (&) Mcode Limit SNM (g)/unit Date By 
52 3.366000 0.033000 PANI 8.30 6.732 JUN I 1998 

Justification Memos 
MemoiD 
NONE 

Date 
JUN 9 1998 
JUN 9 1998 
JUN 91998 
SEP 29 1998 
SEP 29 1998 
SEP 29 1998 ·"· 
SEP 29 1998 
SEP 29 1998 
SEP 29 1998 
NOV24 "1998 
NOV24 1998 · 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 
UNPACKED 
PACKED 
UNPACKED 
CERTIFIED 
PACKED 
CERTIFIED 
UNPACKED 
PACKED ' 

Hazardous Materials 
EPA Code Material 

NONE 

History 

LA00000056889 

LA00000056889 
LA00000056889 
LA00000056889 

LA00000056889 
cert . 
LA00000056889 
LA00000057745 

Comments 

I 
I 
i 

' 

Wt(g) 
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~ MM&.-nH.oVITY•I~INT FCHIIM 

· (c~EMICAL WASTE DISPOSAL REQUEST J 
I . - . ,. 

IIEOUEmosv 

DATI: 

PHONE 

I GN:JUP LOCATION: TA- aLOe. AREAr'WING --..flODM 

WASI'E VOLUMI ~l 
. 

I NUMIER OF QONTAINERS IS4Z:EITYPEI 

I WArft f=ORM Celuc* a~-); 

~ 0 SOt..ID 0 LIOUID OGAS 
c COMIIOFII *IAMU OF CHIEMICAL5! 

I 

fOTENTIAl. HAZARDS fd"'* .- 1Pf11'0411'iatJI 

COAftO&IV'!I [] Al:lirl --- _mild ---ClilaRI __,JVDnl ___,...., -Jifd 
.4 c ft.AMMAil.E []TOXiC 0 OTHI": t 

0 EX.f'I.OSIVE [] CAFICI NOGEN 

0 P'(JIOPMOftiC 0 INFECTIOUS 
c 011. C UMKNOWN 

CAN MAT!ftfAU R!ACT VfOI.!NTLY WHIN !lCJIIOS&t) to: 

AIR WATEft OltlEft CHEMICALS 

tfVM,.'JI¥1~ 

OTHER UlliFUL INFORMATION: 

CTD IE COMPlllliO tv K.-7J 

tlWOIAL RECORD 

AREA PIT/SHAFT DATE BY . 
IMIL THIS FORM TDWI4TE M.ANAOEMENT. K-7. ~ 

"'-
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TWCP-AK -2.1-015 ,R.3 
Effective Date: 04/10/03 

Attachment 8 
Page 1 of3 

--·······----------------------------------------------------. 

lr-
ldeadfl-
eat~on• AKNo.l 

Genua! OuWPP.aJI 
RCRAoodes 
were marlced as 
passible 

PIS codes Organic 
C:Uand solverdS liStled 
cw for analytical 

solutions 
iDclude carbon 
tetracbloride 
and chloroform 

General AUT A-55 
waste is defense 

DECISIONIDISCREPANCYRESOLUI'ION DOCUMENTATION 
Aa:.eptable Knowledge Summary Report for 

Debris TA-55 Waste Streams Contaiaing Jltt..239 

SouJ:a 
No.1 AKNo.2 Source No.2 ~·· Waste Summary fCpol1s AKSummary C- memo dalcd. 03107102 from SME 

Profile 00 not list aJI codes Report. stated that ncme at~ codes should 
Fcnns (OF all processes TWCP-AK- be added because tbc ooustituents 

2.1-0l5.R.O were not part of lbc process or would 
be inlroducod imo the process. See 
attached 1MmO 

TWCP- Summary report AKSummuy Dilicn:panc:y in lists of sol ven1s. C-Jn tbc AK _,-report. the 
3S47/ does not include Report. codes 0019 and D022 ue listed in 
CL2S these in Table 12 TWCP-AK- the Table 13. Table 12 should be 

2.1-015, R.O updated to reOcct use of these 
solvenls. 

TWCP- Defense and non- TWCP-887 Reported lhe «muniugling B 
614 defense were process in the JepOrt 

COIDmiqled lmlil 
8/21NT 
Segregation began TWCP-4162 Reponed the «muningliag B 
in 1997-1998 -in tbcn:I)Olt 
Segreplion began TWCP-4167 Supp<ll'ling- attaclled to C-memo dated 8127198 documcDted 
in1998 this record ~on had beaurL TWCP-4167 

• !rem idcntificarion can be PS Code. wasto sueam. drum JD, irem ID. or other identification at' items~-
•• Rationale rode: [A--Professional Judgment; B=Moot Conservative Decl.sioa; C=Other (s~tf'y)] 

pagelofl 
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DECISION/DISCREPANCY RESOLUTION TABLE 

Item AK 
Identification* No.1 Source No.1 NDAResults Decision/Discrepancy Rationale** 

52077 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. types. conservative estimate of total Pu content. 

52930 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. types. conservative estimate of total Pu content. 

56539 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. typ_es. conservative estimate of total Pu content. 

56833 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. types. conservative estimate of total Pu content. 

S817519 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. tyr_es. conservative estimate of total Pu content. 

S818322 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu B- Use of the FRAM "by correlation" data in 
contains records. contains mixed material content of drum. conjunction with HENC or CTEN ensures the most 
MT-42. types. conservative estimate of total Pu content. 

S803l05 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu A -Due to the low total content of Pu and low error 
contains records. contains mixed material content of drum. statistics, FRAM and HENC results are certifiable. 
weapons types. 
grade Pu. 

S811819 Drum Generator FRAM indicates that drum Used NDA data to determine total Pu A - Due to the low total content of Pu and low error 
contains records. contains mixed material content of drum. statistics, FRAM and HENC results are certifiable. 
weapons types. 
grade Pu. 

Marc Taylor SPM Signature on File 8/23/02 
Evaluator (Print Name) Title Signature Date 

Pam Rogers Signature on File 8/23/02 
SPM Review (Print Name) Signature Date 

*Item identification can be PS Code, waste stream, operation, drum ID, Item ID, or other identification of items affected by discrepancy. 
** Rationale code: (A= Professional Judgment; B =Most Conservative Decision; C =Other [specityJ) 
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Effective Date: 04/10/03 

DECISION/DISCREPANCY RESOLUTION TABLE 

Acceptable Knowledge Report for Legacy Debris TA-55 
aste treams ontammg u-w s c p 239 

Item AK AK 
Identification* No.1 Source No. l No.2 Source No.2 Decision/Discrepancy 

P/S codes WM, Actinium was not Acceptable Knowledge Actinium was TWCP-9499 Added Ac-227 to list 
XO,AD,CV, listed as a Report for Debris TA-55 found while of radionuclides in AK 
HGMS, BC, PF, radionuclide Waste Streams Containing undergoing NDA report 
FF, ARI, LIBS, Pu-239, TWCP-AK-2.1-015, in several drums 
SRL R.O 

General Waste containers Los Alamos National Some drums were Acceptable Revised AK reports 
assigned to a non- Laboratory Transuranic found to contain Knowledge 
mixed waste stream Waste Characterization lead shielding. Accuracy 

Acceptable Knowledge Reassigned to a Report, 
Information Summary, mixed waste TWCP-AK-
TWCP-PLAN-0.2.7-001 stream 2.1-0 12,R.O 

PIS code MA I, 1, !-trichloroethane TWCP-AK-2.1-015,R.l, HGAS analysis HGAS Add F002 because 
not used as solvent Table 10 data showed analysis 1,1, 1-trichloroethane 

1, I, 1-trichloro- may have been used as 
ethane in very solvent prior to 1992 
high concentra-
tions 

* Item Identification can be PS Code, waste stream, operation, drum ID, Item ID, or other identification of Items affected by discrepancy. 
**Rationale code: (A= Professional Judgment; B =Most Conservative Decision; C =Other [specify]) 

Bettv J. Humghrey AK Investigator Signature on File 08/23/02 
Evaluator (Print Name) Title Signature Date 

Pam Rogers Signature on File 08/23/02 
SPM Review (Print Name) Signature Date 
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Rationale** 

C-actual data 

C-actual data 

A 
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TA-55 PROCESS/STATUS CODE INDEX 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

AAP 
Accelerated Aging of 

Metal Operations 
Plutonium 

AC Actinide chemistry, R&D Miscellaneous Operations 

ACt Actinide chemistry, R&D Miscellaneous Operations 

AC2 Actinide chemistry, R&D Miscellaneous Operations 

AC3 Actinide chemistry, R&D Miscellaneous Operations 

ACC 
Ammonium chloride 

Special Processing Operations 
conversion 

ACD Cascade dissolver Special Processing Operations 

ACL 
Analytical chemistry 

Miscellaneous Operations 
laboratory 

AD 
Actinide processing 

Miscellaneous Operations 
demonstration 

AL Ash leach Nitrate Operations 

AO Assembly operation Metal Operations 

AO 
Americium processing 

Nitrate Operations 
calcination 

AP Americium purification Nitrate Operations 

APD 
Actinide processing 

Miscellaneous Operations 
demonstration 

ARI ARIES Metal Operations 

AS Anode heel dissolution Nitrate Operations 

AT Ash testing Nitrate Operations 

ATL 
Advanced test line for 

Nitrate Operations 
actinide separation RD&D 

AX Solution assay Miscellaneous Operations 

BA Basement isopress Metal Operations 

BAC 
Bacterial decomposition of 

Nitrate Operations 
cellulose items 

BC Physical properties Metal Operations 

BF 
Unknown name for PIS 

Nitrate Operations 
code 

BL Blending Nitrate Operations 

BM Burning metal Nitrate Operations 

BT Burst testing Metal Operations 

BU Button burning Nitrate Operations 

CA Casting Metal Operations 

cc Calcination Nitrate Operations 



TWCP-AK-2.1-015,R.3 
Effective Date: 04/10/03 
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TA-55 PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

CD Hydroxide cake dissolution Nitrate Operations 

CF Cement fixation Nitrate Operations 

CH Characterization Nitrate Operations 

CK 
RD&D volatile fluoride Pu 

Miscellaneous Operations 
recovery 

CL Crucible processing Chloride Operations 

CLRD Aqueous chloride R&D Chloride Operations 

CLS 
Accountable CLS chloride 

Chloride Operations 
solutions 

CN C-N-0 analysis Metal Operations 

co Comminution Metal Operations 

COD 
Chlorinated oxide 

Nitrate Operations 
dissolution 

COL Chlorinated oxide leach Nitrate Operations 

CPOD 
Catalyzed electrochemical 

Nitrate Operations 
plutonium oxide dissolver 

CR Crushing and pulverizing Nitrate Operations 

CRD 
Chlorination/reduction 

Pyrochemical Operations 
RD&D 

cs Chloride solutions Chloride Operations 

CSE Chloride solvent extraction Chloride Operations 

CT Compatibility testing Metal Operations 

cv RD&D experimental 
Miscellaneous Operations 

chlorination processes 

cw Caustic waste Chloride Operations 

ex Chloride anion exchange Chloride Operations 

CXL 
Experimental chloride 

Chloride Operations 
extraction line 

DA 
Alloy development Pu 

Metal Operations 
items 

DF 
DS furnace and oxide 

Nitrate Operations 
preparation 

DO Dissolution of oxide Special Processing Operations 

DOP Detector oxide preparation Metal Operations 

DP Dry processing Nitrate Operations 

DS Ion exchange Nitrate Operations 

DT John Ward R&D Metal Operations 

ED Cascade dissolver Nitrate Operations 
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TA-SS PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

EDC 
Electrolytic 

Miscellaneous Operations 
decontamination 

EL Element loading Metal Operations 

ELW Experimental laser welding Metal Operations 

EM Electron microscopy Metal Operations 

EOC 
Experimental oxide 

Miscellaneous Operations 
characterization 

ER Electrorefining Pyrochemical Operations 

ETD 
Experimental thermal 

Nitrate Operations 
decomposition 

EV Evaporator Nitrate Operations 

EVAC Evacuation and bake out Metal Operations 

EXT Extraction RD&D Miscellaneous Operations 

FA Americium processing Nitrate Operations 

FC Canning Nitrate Operations 

FDL FOOF demonstration loop Miscellaneous Operations 

FF Fuel fabrication Metal Operations 

FLU Fluorination RD&D Miscellaneous Operations 

FSPF Special furnace operations Metal Operations 

FX Cement to drum Nitrate Operations 

Gl Pellet grinding & inspection Metal Operations 

GMS 
Open gradient magnetic 

Nitrate Operations 
separation 

HC Calcination Nitrate Operations 

HCD Hydroxide cake dissolution Nitrate Operations 

HD Hydroxide cake dissolution Nitrate Operations 

HG Pu removal by mercury Metal Operations 

HGMS 
High gradient magnetic 

Nitrate Operations 
separation 

HP Cement fixation Nitrate Operations 

HRA 
Hanford Reservation 

Nitrate Operations 
Material 

HRS 
High resolution 

Miscellaneous Operations 
spectroscopy 

lA 
Impure americium holding 

Nitrate Operations 
for discard 

lAM 
Inspection and 

Special Processing Operations 
measurement 
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TA-55 PROCESS/STATUS CODE INDEX (continued) 

P/S Code PIS Name 
Operations AK Report in which this P/S Code is 

Described* 

IB 
Matrix study of 

Miscellaneous Operations 
pyrochemical salts 

ICP ICP-AES analysis Miscellaneous Operations 

ID Immersion density Metal Operations 

IE Isotope enrichment Miscellaneous Operations 

IN Inspection Metal Operations 

IS Incinerator Nitrate Operations 

ITF Impact test facility Metal Operations 

ITF4 Impact test facility Metal Operations 

ITF7 Impact test facility Metal Operations 

IX Ion exchange Special Processing Operations 

JA Gas isostatic press Metal Operations 

KBTF Kolsky bar test facility Metal Operations 

LC 
Uranium plutonium 

Nitrate Operations 
processing 

LD 
Chloride leach & 

Chloride Operations 
dissolution 

LGl Non combustible leach Nitrate Operations 

LG2 Hydroxide cake dissolution Nitrate Operations 

LI 
XF6 experimental 

Miscellaneous Operations 
measurements 

LIBS 
Laser-induced breakdown 

Miscellaneous Operations 
spectroscopy system 

LR Ion exchange Nitrate Operations 

Ml,M2,MM, 
Materials Management Miscellaneous Operations 

M4 

MA Machining Metal Operations 

MAG Magnetic separation Nitrate Operations 

MAS 
RD&D experimental 

Nitrate Operations 
processes 

MB 
Nitric dissolution of molten Chloride Operations 
salts Nitrate Operations 

MBC Crystal Metal Operations 

ME Metallography Miscellaneous Operations 

MELL 
Mediated electro-oxidation 

Nitrate Operations 
ofLLW 

MF Metals furnace Nitrate Operations 

ML Non-Pu metal leach Nitrate Operations 
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TA-55 PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

MO Metal oxidation, room 429 Pyrochemical Operations 

MOX 
Mixed oxide fuel 

Metal Operations 
production 

MP Metal preparation Pyrochemical Operations 

MPD Cascade dissolver Nitrate Operations 

MS 
Molten salts purification 

Chloride Operations 
dissolution 

MW Metal working Metal Operations 

NC Noncombustible leach Nitrate Operations 

NCD N onconfirming drums Miscellaneous Operations 

NEPTUNIUM Neptunium Pyrochemical Operations 

NL Noncombustible leach Nitrate Operations 

NR Nitrate recovery Nitrate Operations 

OB Oxide blending Metal Operations 

OD Oxide dissolution Nitrate Operations 

OH Hydroxide precipitation Nitrate Operations 

OM 
Oxygen to metal ratio 

Metal Operations 
determination 

OR Direct oxide reduction Pyrochemical Operations 

OY Oxalate precipitation Nitrate Operations 

PA Passivation Nitrate Operations 

PAF Passivation furnaces Nitrate Operations 

PB 
Pu-beryllium source 

Chloride Operations 
recovery 

PCH Plasma chemistry Metal Operations 

PD Pit disassembly Metal Operations 

PE Sputtering process Metal Operations 

PF Plutonium surfaces Metal Operations 

PH Thermal hydrideldehydride Metal Operations 

PI Preparation of isotopes Special Processing Operations 

PIG Welding Metal Operations 

PK Pickling and nitrate holding Pyrochemical Operations 

POSM 
Processing out-of-

Special Operations 
specification material 

PPD Pu pellet dissolution Special Operations 
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TA-55 PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

PR Peroxide precipitation Nitrate Operations 

PRR 
Pyrochemical residue 

Chloride Operations 
recovery 

PS 
Peroxide precipitation of 

Nitrate Operations 
MSE salts 

PT 
Plutonium-thorium 

Nitrate Operations 
separation 

PTP 
Plutonium trichloride 

Pyrochemical Operations 
preparation 

PTS RD&D pretreatment study Nitrate Operations 

PUB Pu/Be source recovery Chloride Operations 

PX Pyrochemical R&D Special Operations 

RA Recovery of anodes Pyrochemical Operations 

RAP Research alloy preparation Metal Operations 

RAP2 Research alloy preparation Metal Operations 

RASS/RSS Raman spectroscopy system Miscellaneous Operations 

RB Roasting and blending Nitrate Operations 

RBJ Roasting and blending Jr Nitrate Operations 

RC Rotary calciner Nitrate Operations 

RCM 
Rich column material ion 

Nitrate Operations 
exchange 

RD 
Repackaging into 

Miscellaneous Operations 
retrievable drums 

RFX Ion exchange Nitrate Operations 

RL Radiochemical coating Metal Operations 

RM Reduction to metal Special Processing Operations 

RO Oil recovery Nitrate Operations 

RR Ion exchange Nitrate Operations 

RS Pellet sintering Metal Operations 

SA Super acid RD&D Miscellaneous Operations 

SB Scrap burning Special Processing Operations 

SBB Cal AI scrubbing RD&D Special Processing Operations 

sc Cascade dissolver, G437 Nitrate Operations 

SCB 
Chlorination Ca!AI 

Pyrochemical Operations 
scrubbing RD&D 



TWCP-AK-2.1-015,R.3 
Effective Date: 0411 0/03 

Attachment 9 
Page 7 of8 

TA-55 PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name Operations AK Report in which this PIS 
Code is Described* 

SD Salt distillation Pyrochemical Operations 

SE Solvent extraction Chloride Operations 

SL Scrap leaching Special Processing Operations 

Long-Tenn 
SMIS StorageiCompatability Miscellaneous Operations 

Testing 

SMP SP mounting preparation Miscellaneous Operations 

so Super oxidizer, FOOF 
Miscellaneous Operations 

program 

SP Scrap dissolution, G438 Nitrate Operations 

SRL Special recovery line Metal Operations 

ss Salt stripping Pyrochemical Operations 

SSD Special scrap dissolution Nitrate Operations 

SSMD SS material development Pyrochemical Operations 

STF Standard fabrication Miscellaneous Operations 

sx Americium processing 
Nitrate Operations 

silicon removal 

TSC 
Thermal stabilization of 

Nitrate Operations 
cellulosic material 

TDC 
Thermal decomposition of 

Nitrate Operations 
cellulose items 

TIGR 
Thermally induced gallium 

Metal Operations 
removal 

UA Uranium fabrication Metal Operations 

UCONN Metal conversion Metal Operations 

UPS 
Uranium/plutonium 

Nitrate Operations 
separation 

us Uranium separation for 
Nitrate Operations 

solid solution feed 

US2 
Uranium separation for 

Nitrate Operations 
non-solid solutions feed 

vc Variable CSMO scrap 
Nitrate Operations 

dissolution 

VD 
Vapor de greaser and sand 

Metal Operations 
blasting 

VPl CSMO scrap dissolution Nitrate Operations 

VP2 Polycube processing Nitrate Operations 

VP3 Hydroxide precipitation Nitrate Operations 

vs Confirmation, inspection & 
Miscellaneous Operations 

sampling 
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TA-55 PROCESS/STATUS CODE INDEX (continued) 

PIS Code PIS Name 
Operations AK Report in which this PIS Code is 

Described* 

vu Vessel unloading Special Processing Operations 

VUL Vessel unloading Nitrate Operations 

WE Welding Metal Operations 

WLT Welding leak test Metal Operations 

WM Waste management Miscellaneous Operations 

xo Inactive or unspecified PIS 
Miscellaneous Operations 

material 

XES X-ray energy spectroscopy Miscellaneous Operations 

xo Inactive or unspecified P/S 
Miscellaneous Operations 

material 

XP 
RD&D experimental 

Miscellaneous Operations 
processes 

ZD Scrap oxide dissolution Nitrate Operations 

*Operations AK reports: Chloride Operations (TWCP-AK-2.1-002, R.2), Metal Operation (TWCP-AK-2.1-003,R.2), 
Miscellaneous Operations (TWCP-AK-2.1-004,R.2/IC1 ), Nitrate Operations (TWCP-AK-2.1-005,R.2), Pyrochemical 
Operations (TWCP-AK-2.1-006,R.2), and Special Processing Operations (TWCP-AK-2.1-007, R.2) Timelines for 
each of the P/S codes can be found in these Operations AK reports. 
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ACCEPTABLE KNOWLEDGE REPORT FOR DEBRIS WASTE STREAMS 
CONT AJNING Pu-239 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization, and 
defines AKin its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose ofHazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Is-sued to Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK information and provides guidelines on how 
AK should be obtained an? documented. ; , . . . .. . -. t· 

t'""'tt j.._ sta,...cL .,...._ct .(;:~.-ell' p ""-t'"'" 

This AK Report was pr pared in accordance with Acceptable Knowledge Documentation 
(TWCP-QP-1.1-021 ). he primary purpose of this report is to systematically organize, 
evaluate, and summari e AK information about characteristics of the wastes generated by 
the plutonium recove , process at the Los Alamos National Laboratory (LANL). 1--/ 

Currently, most of the waste is from the Plutonium Facility at Technical Area (TA)-55, 
one of the TRU waste generators. By doing so, this report provides technical support for 
delineation of waste streams and assignment of specific waste containers to these waste 
streams. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to these debris waste streams covered: 
,~ 1+ cC. c ~-'6t 

• Review of the Accepta?le Knowledge Information Summary\k_oilLo~~J?!~S !fational 
Laboratory Transuramc Waste Streams (TWCP-AK-2.1-019) (AKJ)ntbrmatton C--

) -Summary) that includes information regarding all LANL wastes, including TA-55 
wastes, and also includes AK isotope ratio information found in Acceptable 
Knowledge for Isotope Ratios (TWCP-AK-2.1-020) (a subset ofthe AK Information 
Summary). 

• Review of reports, documents, and databases related to the waste generation and 
waste management activities as documented in the Acceptable Knowledge Roadmap 
(Attachment l) 

• Interviews with personnel involved with waste generation and waste management as 
documented in AK reports listed in the Acceptable Knowledge Roadmap 
(Attachment 1) 

• Review of AK reports for facility operations 

• Analysis ofthe operations generating waste, as discussed in the operations AK 
reports and in this report 
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Table 1. TRU Waste Streams in which Pu-239 is the Dominant Pu Isotope 

Mixed or 
Waste Non-Mixed 
Stream Designation Status Waste Stream Name 

-- -· 
TA-55-19 Debris Mixed Mixed combustible debris waste 

,.....---

LA-NCDOJ Debris Non-Mixed Non-mixed combustible debris waste 
-· ·- .. -~ - - - ~' -· -~ "'. ···-

TA-55-30 Debris Mixed Mixed heterogeneous debris waste 
c-----· 

LA-NHDOI Debris Non-Mixed Non-mixed heterogeneous debris waste 

Unclassified Controlled Nuclear Information (UCNI) is reported in records, rather than 
included in this report. Such records are identified as UCNI in the Acceptable Knowledge 
Roadmap (Attachment 1 ). When discrepancies in AK information are discovered, they 
are documented and resolved ·in accordance with Acceptable Knowledge Documentation 
(TWCP-QP-1.1-021 ). The resulting documentation is found in Decision/Discrepancy 
Resolution Documentation (Attachment 8). 

3.0 DESCRIPTION OF THE WASTE STREAMS 

3.1 Facility and Mission ::tf 

Since 1978 the Plutonium Facility (BuildinE-4) has been located at TA-55 and 
used for the extraction and recovery of plut nium from residues and scraps 
generated from operations at various LAN facilities and other U.S. Department 
of Energy (DOE) sites in the defense complex. The scrap and residues are 
processed to recover as much plutonium as practicable before disposal. The 
recovered plutonium is converted into pure plutonium feedstock. This recovery 
process, associated maintenance operations, limited manufacture of finished parts 
from purified plutonium, and plutonium research are the sources ofTRU
contaminated scrap, residues, and debris generated at LANL. The waste from the 
plutonium recovery process meets the definition contained in the WIPP W AP, 
Sec. B-1 a, "Plutonium recovery wastes are residues from the recovery of 
plutonium-contaminated molds, metals, glass, plastics, rags, salts used in 
electrorefining, precipitates, firebrick, soot, and filters." The plutonium recovery 
process handles primarily Pu-239 and Pu-242 based samples. These are 
categorized based upon exact isotopic make-up into various material types. The 
associated research activities involve other plutonium isotopes, different uranium 
isotopes, and minor amounts of several other radioisotopes. 

Before 1978, wastes were generated from plutonium recovery and purification for 
defense and non-defense programs although production of heat sources using Pu-
238 was and still is the only major non-defense activity. These Pu-238 wastes 
were generated and produced in the same rooms and gloveboxes and were not 
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Discard limits (DLs) for plutonium in various types of waste matrices 
were established by the waste-generating group, and approved by the 
LANL division office and the DOE Albuquerque Operations Office. 
Personnel were requested to sort potentially recyclable TRU waste items 
(i.e., those containing potentially recoverable amounts of Pu) into 
classes such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, 
sweepings, etc. These materials were then assayed. Based upon its 
plutonium level relative to the DL, material was either sent to recovery 
operations or to "20-year" retrievable storage. The AEC Manual Chapter 
0511 ( 1973) mandated segregation of waste items into combustible and 
noncombustible categories. All liquids, including oils, were required to 
be sent to recovery operations for processing. Liquids were explicitly 
prohibited from any container of solid waste materials (TWCP-3943). 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 
of the waste certification fun9tions and controls that applied to their 
specific operations and wast~str~Section 9 in TWCP-697). Waste 
Content Codes were assigned by the LANL Waste Management Group, 
Health, Safety and Environment Division (HSE-7 at that time). These 
codes were later known as the Item Description Codes (IDC), and 
categorized the waste into one of nine categories, as listed in Table 2. 
TA-55, then operated by Materials Science and Technology (MST) 
Division, generated debris waste under content codes 004 (combustible 
solids) and 005 (noncombustible scrap) only. The use of non-destructive 
assay to determine the plutonium level relative to the DL provided 
impetus for segregation into combustible (for gamma assay) and 
noncombustible (for neutron assay). 

In March 1987, MST Division finalized its Certification Plan attachment 
for contact-handled combustible and noncombustible solid waste 

~'1--

(TWCP-701; Attachment 3). Other waste forms~ were 
addressed as indicated in Table 2. Combustible and noncombustible 
solid wastes were defined by the MST document as follows (TWCP-
70 1) and were segregated by mixed and non-mixed: 

• Combustible waste forms (Waste Content Code 004) included 
materials that could be reduced to an ash if desired but that did not 
require further processing to meet the requirements of the TR U 
Waste Acceptance Criteriafor the Waste Isolation Pilot Plant 
(WIPP-DOE-069) (WIPP WAC) (TWCP-701). (This definition is 
still current.) Subcategories included plastic-based combustibles, 
cellulose-based combustibles, and miscellaneous (graphite and 
graphite crucibles). It was acceptable for the combustible waste 
stream to include some unspecified "small" fraction of 
noncombustible solids such as scrap metals. 

t--Joj~: G 1\...C.fk+.e- L·h~-~ Wt-\t- k.~sr~e-llo sr~~t.ol 6'5. to~M.-b tA..'S.h ~ l-e.. wa-~t~; 
~{- W'i>'b~e. ~~>A...(\~ ...__t 1' ~(., c e-s ,J._e._ t, f() ((w'f k-:. k 

L 1-e-~.....t.s ~ l\A.l)oc.-~c... J.a,b~s. 
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Changes were also introduced into the packaging procedure used 
(Section 3.2.1 in TWCP-700). Up to two 5-milliner bags could still be 
present, but were to be closed by folding, not by taping. All drums were 
to be fitted with carbon filters, and standard waste boxes (SWBs) were 
to be fitted with two carbon filters. Waste placed inside the drums was to 
be contained in a single plastic bag that was twisted, closed with a 
plastic tie, and then taped (TWCP-12088). Since 1997, plastic bags with 
filters are used. Waste with the potential to tear the plastic bag, such as 
broken glass, was to be placed first in a metal container with a slip lid, 
taped closed, and then placed into the plastic bag. A summary of the 
physical form, and description for debris waste is given in Table 3. 

c2000-200~ ~r: t .... 1.h....t~~ . L----

3.2.2 

In April2000, the first revision of the waste packaging procedure 
currently used at TA-55 was issued as a safe operating procedure (SOP), 
Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste 
for WJPP and for TA-54 Safe Storage (NMT7-SOP-TA55-013), with 
four detailed Work Instructions (WI): 

• Inspecting, Labeling, and Preparing TRU Waste Containers 
(NMT7-Wil-SOP-TA55-013) 

• Performing Visual Examinations ofTRU Waste (NMT7-WI2-SOP
TA55-013) 

• Packing TRU Waste Containers (NMT7-WI3-SOP-TA55-013) 

• Sealing TRU Waste Containers (NMT7-WJ4-SOP-TA55-013) 

2001-Prcscnt . "'t-... i · . 

f 
.. vo: .1? jy. ') 

Revisions to this SOP and associated work instructi were approved by 
the Carlsbad Field Office (CBFO) on July 17, 2001. 1Waste packaged by 
TA-55 after that date is considered to be "newly gem~·rated" waste that is 
packaged in accordance with WIPP WAP-compliant procedures. Waste 
packaged prior to that date is considered to be "legacy".wastc, which is 
subject to more stringent characterization than newly generated waste. 
Table 4 illustrates the segregation history for debris waste. 

Waste Generation Records c,,J_,~, v "H"G' st cue\ J 
From the beginning of operations of the current Plutonium Facility at 
T A-55, the physical description of each waste item generated is 
documented on a Waste Origination and Disposition Form (WODF) by 
the waste generator according to controlled procedures (page 24 in 
TWCP-701; Appendix I in TWCP-700; Appendix Bin Inspecting, 
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Table 3. Waste Physical Form, Waste Material Parameters, Estimated Volumes, and 
Content Description for Debris Waste Streams 

-~,-- -~ 

Waste Physical Form 
Maximum Layers of 

Waste Confinement and Waste Description and Major and Minor 
Stream Estimated Volume Waste Material Parameters _, 

TA-55-19 Combustible debris waste Mixed combustible debris waste generated by plutonium recovery, 
(mixed) research and development processes at the LANL site, resulting from 

facility and equipment operations and maintenance. The debris waste 
Legacy: includes paper, rags, plastic, mbber, wood-based HEP A filters, and 
Maximum: 6 layers other plastic-based and cellulose-based items. Plastic-based waste 

Volume:l621.42 m3 includes (but may not be limited to): tape, polyethylene and vinyl; 
Newly Generated: gloves; plastic vials; polystyrene; Tygon® tubing; polyvinyl chloride 
Maximum: 1 layer plastic; Teflon® products; Plexiglas®; and dry-box gloves (unleaded 
FYot• Volume: 2.9 m3 neoprene base). Cellulose-based waste includes (but may not be 
FY02h Volume: 21.8 m3 limited to): rags, wood, paper, and cardboard; laboratory coats and 
FY03c Volume: 29m3 coveralls; booties and cotton gloves; and similar materials. The waste 
FY04" Volume: 33m3 stream may also contain a smaller fraction of noncombustible solids r 
FY05c Volume: 33 m3 (e.g. leached solids, ash, hydroxide cakes, and impure oxides). The 

waste stream includes rctrievably-stored and newly-generated waste. 
~t--rr.; tr" -Majoi} R, C, PW, Mino~M, OI, OR, IN>~~e ~oil (S).L 

· · "~~... ~·~, w K P :s:- ~...t, -sr: 
LA-NCDOl Combustible debris waste Non-mixed combustible waste generated by plutonium recovery, 

(non-mixed) research and development processes at the LANL site, resulting from 
Legacy: facility and equipment operations and maintenance. The debris waste 
Maximum: 6 layers includes paper, rags, plastic, mbber, wood-based HEPA filters, and 

Volume: 55.56 m3 other plastic-based and cellulose-based items. Plastic-based waste 
Newly Generated: includes (but may not be limited to): tape, polyethylene and vinyl; 
Maximum: I layer gloves; plastic vials; polystyrene; Tygon® tubing; polyvinyl chloride 
FYOia Volume: 12.3 m3 plastic; Teflon® products; Plexiglas®; and dry-box gloves (unleaded 
FY02b Volume: 5.7 m3 neoprene base). Cellulose-based waste includes (but may not be 
FY03" Volume: 8 m3 limited to): rags, wood, paper, and cardboard; laboratory coats and 
FY04c Volume: 9m3 coveralls; booties and cotton gloves; and similar materials. The waste 
FY05c Volume: 9 m3 stream may also contain a smaller fraction of noncombustible solids 

(e.g. scrap metal, salts, cmcibles, metal lids, zippers, discarded tools) 
and a small fraction of homogenous solids (e.g. leached solids, ash, 
hydroxide cakes, and impure oxides). The waste stream includ~ \. t 

k.,\ ~,~r s Q ~·-H-

_!E~ievably-stored and newly-gen~rated :-vaste. Majo : R, ~, PW, <> ...,_"' 

MmO¢ IM, OM, AM, OT,,~~6 sml (8) pteseut m tin~ waste~ 
gtl'li1:aftl:. ' 4. C'K Jt-...) <;r.-,_ 

c~. G. $c\ "f ~'"~+;,{ ) <;"'(' H·-<) I C<\-,.~< 1:, 1 f<S j t.v,e l(l( t4l <; ) 

( ""Z.LV"Vt:.\.'!: 
1 

c.{~-;;c e ' ... cllc( l-t-d-:.) ·;h,A t- <;h~t-Ll 

1\ 

·p.,, 
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Table 3. Waste Physical Form, Waste Material Parameters, Estimated Volumes, and 
Content Description for Debris Waste Streams (continued) 

Waste Physical Form 
Maximum Layers of 

Waste Confinement and Waste Description and Major and Minor 
Stream Estimated Volume Waste Material Parameters 

----···-·~.- ... ~~,~~----~ 

TA-55-30 Heterogeneous debris Mixed heterogeneous debris waste generated by plutonium recovery, 
waste (mixed) research and development processes at the LANL site, resulting from 
Legacy: facility and equipment operations and maintenance. The waste 
Maximum: 6 layers includes plutonium-contaminated noncombustible and combustible 
Volume: 2270.09 m3 debris waste. The noncombustible debris waste includes (but may not 

be limited to): small tools and equipment; cans; motors, pumps and 
Newly Generated: process equipment; gloveboxes and glovebox windows; ventilation 
Maximum: I layer ductwork; composite HEPA filters; metal pipes; glass; bottles; __ ..., 
FYO I a Volume: 4 m3 graphite; salt, slag and crucibles; and miscellaneous lab warejThe- I 

FY02b Volume: 19.7 m3 waste stream may also contain a srrmller fraction of corribusttble t---
FY03' Volume: 26m3 solids (e.g. paper, rags, plastic, rubber, leaded gloves) and a small ' 
FY04'' Volume: 30m3 fraction of homogeneous solids (e.g. leached solids, ash, hydroxide ~ 
FY05c Volume: 30m3 __ cakes, impure oxides) ('fh~-wasie-strcam--i-ricfiiaes "retncvil"bly::Sforecf -" 

and i-i"e\\'lFgciicr-il1ed·-waste. Majo£IM, AM, OM, OI, Mino C,_ K, 
PW, OR, IN ' ;. ~ 'S't:"' 

LA-NHDOl Heterogeneous debris Non-mixed heterogeneous debris waste generated by plutonium 
waste (non-mixed) recovery and research and development processes at the LANL site, 
Legacy: resulting from facility and equipment operations and maintenance. 
Maximum: TBD The waste includes plutonium-contaminated noncombustible and 
Volume:49.19 m3 combustible debris waste. The noncombustible debris waste includes 

(but may not be limited to): small tools and equipment; cans; motors, 
Newly Generated: pumps and process equipment; gloveboxes and glovebox windows; 
Maximum: I layer ventilation ductwork; composite HEPA filters; metal pipes; glass; 
FYOI" Volume: 7.2 m3 bottles; graphite; salt, slag and crucibles; and miscellaneous lab ware.}_ 
FY02b Volume: 8.5 m3 T--he-...,_..,h J.~ti f-d., "'"~to> in.--lnrlPc - L · -' 

r -r ' -~ r ' ' 

FY03' Volume: 12m3 ba-se-d-HEPA:-filters, aHd etl:ter plastic eased aRB eelhalese based-<--
FY04" Volume: 13m3 .items Elat*ie betsed waste mcluaes (t:mr ma:y netllli! limited to~: ~ 
FY05c Volume: 13m3 polj~~~lene and :.1in~d; gle~'es; j'Jia~tie 1 ials; pelystyrene; l':l' geH@ t__ 

~bing; pai~:.Lin~l !;;blm:ia~: plastic; Xs:t-leH@ pt!:!dttets; !2lo~~;iglas®; aH#' 

"l?'·bo~o; glQlleg (unll·aded neopteAe 9age}. C:ellHiet~e based waste----c... 
includes ~9~,it met' f!e! be limiteEI te~: fags, UlOOd, papet, ~-
~anlboaui;-laboH~toqc.coats aAs Ge¥el'ali£; booties af!d cotton gloQes;Y 
.oSnd ~imilar 1natetial~ 'Hte 1'\>a~te streaR'I ma;' alsu ('Ontain a smallet ~ 

---

-~ 

f">l 

<Y 
/ 

/ 

.-<._ 

ft.aetieH of hOin!:!gem:ons solids te.g. leaehed solids, ash, R¥SfQX:iae----J--
~'-The waste stream includes retrievably-stored 
and newly-generated waste. MajofTM, AM, OM, OI, Mino? C, R, '-' 

PW, OR, IN WQ £ . 'S) eresent iA ti:li~ u'aste strealll '--. - t - . ' 
• b --'b ) ' ;, \.c ' --) 

• c • 
Actual, Actual through August, September projected, Pro!ed 

NOTE: Waste material parameters are: C =cellulose, R =rubber, PW =plastics --waste materials, IM =iron base 
~eta! al_loys, AM "' aluminum ~ase met~! alloys, OM = ot~cr metal alloys, OI = ot~ inorganic mat~rial, IN = _ 
morgamc matenal, OR= orgamc matena(J· all waste matenal parameters lil*eept SOli-may be present m ~ "' l\'---)•·k"'-) 
quantities in these waste streams. - · ' .I { 

b ~ o-:;;:: St• ~ t l '(_ 
) 
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Date 

r\ i'l-'i'~~ W..i ..:r 
Table 4. History of Debris Waste Segre~tiaJIY 

AEC Manual 
WJPP WAC Status WJPPWAC 

... 

___ ,_~ C~!!~.ter 0511 N~A ~~quirements 

197X-1983 

1984-1987 

1987-1994 

1995-2001 

2002-present 

N/ A ~ not applicabk 

Not implemented NIA Segregate combustibles Segregate combustibles 
and noncombustibles and noncombustibles 

Draft Attachment to Segregate combustibles Segregate combustibles Segregate combustibles 
LANL Certification and noncombustibles and noncombustibles and noncombustibles 
Plan 

IDC 004 and 005 
Final Attachment to Segregate combustibles NIA Segregate combustibles 
LANL Certification and noncombustiblcs and noncombustibles 
Plan 

IDC 004 and 005 
QAPP Released, Segregate by waste N/A Segregate by more 
NewLANL streams to meet W AP detailed waste matrix to 
Certification Plan, requirements improve NDA results 
WIPPWAP 
WIPP WAP, LANL Segregate by waste NIA Consolidate similar 
Certification Plan streams to meet WTPP waste matrices 

requirements 

Packaging, Rejecting, and Remediating Transuranic Waste.for WIPP 
and.for TA-54 Safe Storage [MT7-SOP-TA55-013].1tcms are bagged 
out of gloveboxes and sent to the Waste Management section, where 
multiple items are placed into drums. Starting in 1987, the Plutonium 
Facility at TA-55 began its current system oftracking waste items by 
their nuclear material content, using the computerized Material 
Accountability and Safeguards System (MASS). 

Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded P/S code that corresponds to nuclear materials accountability 
for the operation that produced the waste item. 

The P/S code refers to a specific part of an operation within the overall 
Pu-recovery process, but generally applies to more than one glovebox or 
to the same operation carried out in multiple locations or gloveboxes in 
PF-4. Recording the P/S codes was inconsistent until about 1995 
(TWCP-351). In the packaging operation for legacy waste, a standard 
form, the Discardable Waste Log Sheet (DWLS), was used to list each 
ID code (page 25 in TWCP-70 1; Appendix 2 in TWCP-700; Appendix 
C in NMT7-SOP-TA55-013). This form was signed by the waste 
packager and approved by quality assurance personnel. Both the WODF 
and DWLS for each TRU waste drum are maintained as hard copy 
records by the generator. Many of these waste tracking ID codes for 
individual items in drums of debris waste arc compiled in a list that 
correlates item codes with containers or in a database maintained as the 
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recovery process. However, the P/S codes provide the finest level of 
detail available to associate waste items with a specific operation of 
origin. Consequently the P/S code system is used extensively in the 
description and documentation of AK information for RCRA and for 
chemical constituents for the Pu-rccovery process in this report and in 
the operations AK reports. While a P/S code can be associated with most 
waste items generated after 1987 and all items generated after 1995, the 
P/S code does not provide a method of segregating waste or delineating 
waste streams. 

Waste Stream Delineation 

Waste stream assignm tis made on the basis of waste generator 
·nformation compiled n the AK h.tformatio'ifSwmmar¥.' The summary is 
based primarily on the TRU Waste Management :ii;ysteR'l (WM~ 
database, then on hazardous waste status (mix~~.?r non-mixed waste 
streams). The inventory list currently exceeds~OOO containers, with 
generation dates ranging from the early 1970s to the present, and is the 
starting point for the delineation of waste streams. Waste generator 
information is reviewed to identify the types and sources of waste items 
present in each container. This information is used to determine the most 
appropriate waste summary group, waste matrix code, and potential for 
the presence of hazardous constituents in that container. 

The overall strategy starts by el· inating from consideration containers 
that are not currently eligible or disposal at WIPP. Ineligible containers 
include those that arc genet ted by non-defense programs, that are 
remote-handled, or that c ntain non-solid waste. 

Wastes are assigned o waste streams based on the waste segregation 
schemes shown i igure 1 . 

':f(:: --------t.-55 maintains two separate Pu-recovcry process lines, one for Pu-238 
tJ.,,.,_:<i.V•·t"Y ';)A...~ based isotopic materials (not covered in this AK report) and one for Pu-

\ ft j 239 and other Pu-isotopc recovery that is the subject of this report. R M '\~"""' 1' Generator records distinguish waste from each process using a "material 
type" notation that is explained in more detail in Section 4.1. Material 
types based on Pu isotopes other than Pu-239 (for example Pu-242) are 
processed in the same gloveboxes with the same equipment as the Pu-
239 materials. The waste items from the occasional processing of these 
other material types are expected to be contaminated with carryover Pu-
239, so that segregation of waste streams for these minor Pu-isotope 
types is not feasible. In some special cases, Pu-238 materials are 
processed in equipment used in Pu-239 operations, so some cross
contamination of wastes with Pu-238 and Pu-239 is expected. One 
example of this is the thermal decomposition operation, where Pu-

--!'-k LPtNL. fn-ocwl~ fa"V d.e..l~LA...t-~ l'K.U.. wcv;..fe 

..i~ oles~bul ~V\.. Ut1,...~-af~dh- A-ce-lf._J3-b~ K""'-o 0 

~-fN~'S 
(!wc"?-dL"f'-t.t --621) . 
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contaminated rags were ashed. Both Pu-238 and Pu-239 based materials 
were sent through this operation, resulting in waste of mixed material 
type. However, the majority of Pu-238 and Pu-239 operations are 
segregated, allowing separate delineation ofPu-238 waste streams. 

The hazardous waste status of waste streams from the Pu-239 recovery 
process arc delineated only as non-mixed or mixed with a common set 
of hazardous waste numbers (HWNs). MASS nuclear material 
accountability system and P/S codes allow detailed assignment of 
HWNs associated with each P/S code (see Tables 14 and 15 for a 
complete list). However, since waste items are packaged into containers 
based on the physical material content of the waste, without regard to 
PIS code, each waste container can, and does, include waste items from 
several P/S codes. F6r tl:ls bQAtaiHers '),'Aet:e the P/~ bgc:ls gfettek itsm ~ ~J 
known, HWNs can be assigned on ~·container-by-container basis. 

The HWN assignment of the waste stream becomes the complete list of 
HWNs assigned to all P/S codes. A sort on the P/S code of each waste 
item in a container can determine the special case of containers 
containing all non-mixed waste items. Ifthe P/S code information is 
missing for any item in a waste container, the container is conservatively 
assigned to the mixed waste stream. This is necessary for some of the 
older waste. In addition, some waste originally assigned to non-mixed 
waste streams is later discovered to contain lead shielding, and is 
reassigned to corresponding mixed waste streams (Acceptable 
Knowledge Accuracy Report [TWCP-AK-2.1-012]). 

~ Dehneatton by Maret ial Mali ix Q -

Waste segregation practices separate wastes into combustible (IDC 004) 
and noncombustible (IDC 005) waste forms based on plans for treatment 
of the combustible waste by incineration or other thermal decomposition 
strategies. Generator records list only the single, major component of 
each waste item, so that segregation by waste matrix appears in the 
records to be more exact than it was in practice. In particular, since any 
waste forms that are chemically compatible could be combined in the 
noncombustible waste form, the noncombustible waste form often 
contains a larger fraction of combustible waste than would be expected 
from the IDC description. 

3.2.5 Revised TRU 'iV•u•tc Stream Deli:neatigg Strfitcgy e____ 
3.2.5.1 Overview 

aste certification project has recently 
revised the rategy by which waste streams destined for 



TWCP~AK-2.1-0 15,R.3 
EtTcctivc Date: 

START 

-·---··-r· 
I 

- ___ .:t-
LANL TRU Waste Management Database 

inventory container set 

i 
- _____ :t_ 

Delineate container sets by defense program 
status (DP or non-DP) 

I 
i t DP 

Delineate container sets by matrix category 
(Solid or non-Solid) 

_____ T ___ _ 

I 

____________ l_ Solid Waste 

Delineate container sets by external surfac dose 
rate (Contact-Handled or Remote-Han ed) 

Contact-Han 

Delineate contain sets by bulk physical form 
, (homogeneous, so· s/gravel, debris) and assign a 

Surnrnary Gate ory Group Code to each set 1--
Continued 

No DP 

Remote
Handled 

Page 15 of78 

Figure 1 
ANL TRU Waste Stream 
Delineation Process 

I 

.I Non-WIPP eligible 
, containers 

[ __ 

r· 

Non-WIPP eligible 
containers 

I • _l) Non-WIPP eligible 
containers 

STOP 

STOP 

.,_ STOP 



TWCP-AK-2.1-015,R.3 
Effective Date: 

Continued 

.. t. 
Delineate container sets by waste matrix (e.g. 

inorganic or organic) and assign a Waste Matrix 
Code to each set 

.'f ..... 

Delineate container sets by radionuclide content 
(Pu-238 or Pu-239) 

Delineate container sets by RCRA chemical 
content (mixed or non-mixed) and apply EPA 

Codes 

···-T·------· 
1 

Allowed 
I hazardous 

--- _l_ _ . _waste 

Delineate container sets by container type/ 
volume (DVRS or non-DVRS) 

- ····- .:t .... 
Assign unique waste stream ID 
detailed descriptions for each 

container set 

1 
I 

,I 

LANL TRU'Waste Stream 
Delineation Process 

(c,ntinued) 

I 
I 
I 
I 

I 
/ 

I 

R ohibited , 
azardous 1 

containers 
waste ....... 

1
' Non-WIPP eligible 

Oversize I Container sets 
J diverted to DVRS 

1 .. forsize reduction 
1 

... 

... 

Page 16 of78 

STOP 

STOP 



TWCP~AK-2.1-0lS,RJ 

Effective Date: 

3.2.5.2 

3 2 S.3 

Page 17 of78 

WIPP are delineated using a cptable knowledge (AK) 
information. LANL has re- aluated AK waste matrix 
information, and has cons idatcd waste streams with similar 
waste forms. The revised tratcgy reduces the number of 
WIPP-eligible waste str ams from I 09 to 22. 

Delineation Strategy 

Delineation is made based on the waste-generating oper tion 
or activity. The container sets are then subdivided by 
summary category group, waste matrix, radionucli content, 
and RCRA hazardous chemical content. Finally, 
container sets are separated for diversion to L L's 
Decontamination and Volume Reduction Sy em. 

The resultant container sets are assigned nique waste stream 
identifiers, and detailed descriptions a developed from 
supplemental AK sources. The folio ing general waste 
streams, with the applicable wast matrix codes, have been 
delineated for containers. 

• Heterogeneous debris 
(Waste Matrix Code 

ste (mixed and non-mixed) 
400) 

• Combustible debri, aste (mixed and non-mixed) (Waste 
Matrix Code S 00) 

• Inorganic h ogeneous solid waste (mixed and non-mixed) 
trix Code S31 00) 

• · homogeneous solid waste (mixed) (Waste Matrix 
S3200) 

• oils (mixed and non-mixed) (Waste Matrix Code S41 00) 

R:: . l 0,..-"" fltlOH!l C , 
~~\,,......_"S 

LANL TRU {waste streams are not delineated beyond the 
. ( w..b .\,: b \ \ ~tA. .-...!>heterogeneous categories to more detailed waste matrix 

OJt..(i(..\t.v-C-- to ~N"i. (?) codes. Delineation to identify detailed waste streams such as 
metal or glass waste has been previously attempted (see the 
Los Alamos National Laboratory Transuranic Waste 
Characterization Sampling Plan, TWCP-PLAN-0.2.7-
001 ,R.O, 1997). However, as supplemental AK information is 
gathered on specific waste-generating operations, it is 
apparent that detailed delineation cannot be reliably made 
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because TRU waste management practices at LANL have 
historically not made such distinctions for waste packaging 
purposes. 

The majority ofthe TRU waste originates at TA-55, which is 
LANL's Plutonium Facility. The delineation of waste 
streams based on waste matrix is based largely on the TRU 
waste management practices at TA-55. Historically, TRU 
debris wastes have been segregated into combustible and 
noncombustible categories. AK information for the physical 
form and material content of waste containers reflects this 
segregation practice. LANL waste management practices 
allow for the combustible waste to include some unspecified 
"small" fraction of noncombustible solids, such as scrap 
metal. Similarly, it is acceptable for the noncombustible 
waste to include some unspecified "small" fraction of 
combustible solids such as plastics. Therefore, debris waste 
that is at least 50 volume percent combustible (organic) items 
is delineated from waste that contains less than 50 volume 
percent combustible items (i.e. greater than 50 volume 
percent noncombustible inorganic items). 

Reconciliation of Characterization Data with AK lnformatio 

For legacy waste, each container in the TRU waste invent ry 
is assigned to a waste stream based on the available 
container-specific AK information. Each waste strea 
associated with a waste matrix code that describe e 
expected material composition of the waste str m. The 
waste material parameter (WMP) compositi of an 
individual container, as verified by real-t' e radiography 
(R TR) or visual examination (VE), m deviate from the 
expected composition based on the aste stream description. 
However, an individual containe hat deviates from the 
overall waste stream descripti may remain in that waste 
stream as long as the chara erization data for the entire 
population of containers re consistent with the AK 
description of the wa e stream. 

In the past, LAN has reconciled the RTR and VE 
characterizati data with AK information for individual 

changing the waste stream assignment of any 
containe at did not meet the definition of the waste matrix 

ociated with the AK waste stream. The AK 
rec ciliation process is described in Waste Characterization 
D ta Reconciliation with Acceptable Knowledge and 
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Acceptable Knowledge Accuracy Reporting (TW 'P~DTP~ 
1.2~064 ). LANL proposes to alter the AK reconci · ation 
procedure in the following way. 

• If the WMP volume percentages for an i 
container do not meet the definition oft e waste 
matrix code associated with the AK wa te stream, the 
volume percentage distribution for the ntire 
population of characterized container in that waste 
stream is evaluated. 

• If the aggregate WMP volume perc ntage distribution 
with the inclusion of the nonconfo ing container 
data meets the waste matrix code efinition, the 
deviant container will not be rea igned to different 
waste stream. 

• If the aggregate WMP volume ercentagc distribution 
with the inclusion of the none nforming container 
data does not meet the waste atrix code definition, 
the nonconforming contain will be reassigned to 
different waste stream. 

For example, the RTR data for a container assigned to an 
organic debris waste stream in cates that glass comprises 
62% of the waste by volume a d plastic debris comprises 
48%. A nonconformance rep rt is issued for the container 
because the RTR data don verify the waste matrix code of 
S5300 that is assigned tot e waste stream. However, the 
average organic volume p rcent for 1,700 characterized 
containers in the waste s earn, including the nonconforming 
container, is 92%. The onconforming container may remain 
in the waste stream be ause the overall description is 
unchanged: the major· y (greater than 50 volume percent) of 
the waste is organic ebris. Verification of proper waste 
stream delineation i provided with the pre-W AP RTR data, 
which shows T A ~5 ~ 19 as basically 1 00 percent 
combustibles and hows TA~55-30 as 70 percent 
heterogeneous. WCP~ 11062 . 

For newly generated was , waste items are packaged into waste 
containers based on the aterial content of the waste, not by the P/S of 
origin. Therefore a sin le waste container may include waste items from 
several different P/S odes. In the AK Information Summary, wastes are 
assigned to waste str. ams based on the following waste segregation 
schemes: 
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• First by radioisotope content u-238 or Pu-239 material type) 

• Then by material matrix wi consideration to the NDA technique to 
be used (combustible, no ombustible, metal, glass, etc. waste 
types) 

• Then by hazardous w tc status (mixed, non-mixed, or special case 
waste streams) 

Waste stream delinea on is performed using waste generator 
information (such a the WODF) that is compiled in the AK Information 
Summary. Becaus waste items from several different PIS codes may be 
combined into e h waste container, a special sort on the P/S code of 
each waste ite in a container is necessary to determine if the container 
contains all n -mixed items, some or all mixed-waste items, or a 
special case · em. 

Waste Physical Form and Content Description: Assignment ofWaste 
Stream Numbers 

t 
3.2Jri' Waste Segregation Practices 

Prior to April 17, 1995, debris waste was segregated only 
according to Pu isotopic make-up and combustibility. 
Although individual waste items were tracked (and recorded 
on WODF and DWLS forms), no attempt was made to 
separate them along composition or process lines. Thus, 
numerous waste material parameters and constituents would 
end up in the same drum. For this reason, all Pu-239 debris 
waste generated before April 17, 1995 k.nominally assigned 
to two waste streams: TA-55-19 (~combustible) and 
TA-55-30~heterogcncous). t.t,'PM-ot.o ~~ 

c::::b :-J:>.It.LA£H, ... .;_.~\....tt-x 0 
Between April 17, 1995 ana July 17, 2001, additional 
segregation of debris waste was conducted. Non-combustible 
items were disposed of according to whether or not RCRA 
constituents were present (i.e., mixed vs. non-mixed). This 
resulted in the generation of new waste streams. 
Combustibles were not segregated according to matrix (i.e., 
rubber, plastics, cellulose-based materials, etc. were still 
combined), but were separated on the basis of RCRA 
constituent content. Therefore, from 1995 through July 16, 
2001, combustibles were further categorized as either mixed 
or non-mixed. 
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3.2.6.2 

Beginning July 17, 2001, all debris waste generated at TA-55 
bears the label "newly generated" and falls into four distinct 
waste streams: 

1. TA-55-19: Mixed combustible 
2. LA-NCDOl: Non-mixed combustible 
3. TA-55-30 Mixed heterogeneous 
4. LA-NHD01: Non-mixed heterogeneous 

Records and Written Evidence 

In addition to the segregation protocols described above, 
records exist that give more detailed information about the 
contents of some drums. For example, a subset of debris 
waste drums generated between 1987 and 1995 can be shown 
to be non-mixed based upon database records. Five primary 
information sources have been found that significantly 
augment "procedural" information such as that given in 
Section 3.2.5. These are listed in Table 5 in descending order 
of reliability. The reliability/quality ofthc data source is 
determined by how "close" the information is to entries made 
by the original waste generator. The WMS list contains data 
entered by the generators and data were entered under a 
quality assurance program; it is therefore considered the most 
reliable source of information pertaining to TA-55 wastes. 
The other data sources in Table 5 provide unique information 
of one type or another, but the information is considered 
somewhat less reliable because of occasional discrepancies 
that arise between listed entries and original generator data 
(when the latter exist). The non-certified archive database is 
particularly useful for tracking information pertaining to "S" 

6~s (older drums having a different numbering scheme). 
L..PnJ L. -rK LA... The 'fk-"54'Clatabase is used to obtain filter dates, location 
~~ Y\.~s;.e~t information, and package dates. The certified archive 

U database contains unique information about waste generated 
between 1992 and 1996, and the Sampling Plan (Rev. 0) 
contains information about older "legacy" drums. 

Table 5. Primary Information Sources 

Source# Description 
1 TA-55 WMS 

2A Archive certified H.~u...c:>So·H- A-uess J..a..tcJ, a.s.e.. 
2B Archive noncertified 1-\;c..II.OS-of+ 1\-ues!)Aa.t"a.ba.se. 
3A Sampling Plan Rev. 0 

3B TA <;11 nn.-.f"fi~atabase 

~ 
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The possible presence ofCm-244 in TRU waste is of particular interest to 
radioassay operations because it can affect the choice of a radioassay instrument 
to use for optimal results. Cm-244 was introduced in recovery operations in PIS 
code DOP, which started in 1988 (TWCP-5165). Material outputs from this 
operation sometimes are sent to PIS codes IS or WE. Cm-244 could also be part 
of waste under PIS code CA because both operations take place in the 300 Wing 
of PF-4. Because only one room in this area is available for bagouts, TRU waste 
from PIS codes DOP and CA are sometimes combined. In addition, because rags 
from DOP arc sent to IS, Cm-244 could be present in the ash produced by this 
operation, which is then processed through nitrate aqueous recovery operations. 
Some unknown fraction ofthe Cm-244 could ultimately end up in the evaporator 
bottoms, which is then immobilized in cement in PIS code CF. In any case, 
however, Cm-244 is not expected to be present in any waste generated before 
1988. 

During Project 2010 characterization, the contents of each waste package undergo 
non-destructive analysis to provide detailed radioisotopic data. These data are 
used to evaluate the accuracy of AK information in accordance with Waste 
Characterization Data Reconciliation with Acceptable Knowledge and 
Acceptable Knowledge Accuracy Reporting (TWCP-DTP-1.2-064). 

5.0 CORRELATIONS BETWEEN WASTE STREAMS 

6.0 

All of the debris waste streams covered by this AK Report were generated by the same 
plutonium recovery activities at LANL but differ in physical form, waste matrix code, 
and hazardous constituents. In addition to these waste streams in which Pu-239 is the 
dominant Pu isotope, analogous waste streams containing Pu-238 as the dominant Pu 
isotope were generated during the same time period at the plutonium facility. 
Homogeneous waste streams were also generated from the Pu-239 recovery process; they 
are described in a separate report. 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 
group of waste containers to be characterized are selected based on criteria such as 
availability of the waste containers, waste loading level, availability ofwastc generator 
records, and hazardous waste numbers. Waste stream lots selected for convenience of 
characterization activities arc defined in the applicable WSPF. 

t~·~~~ 
ASSIGNMENT OF WASTE MATRIX CODES ~'f Q WfA.....t 

Waste matrix codes arc assigned to waste streams based on waste/geaeratiea. pr~ctic~nd 
AK reports in accordance with Assignment of Waste Matrix Codes (TWCP-DTP-1.2-053). 
Additional codes apply to these waste streams, based on code descriptions in the W1PP 
Transuranic Waste Baseline Inventory Report (WTWBIR) (CA0-94-1 005), the 
Transuranic Package Transporter (TRUPACT)-11 Content Codes (DOEIWIPP-89-
0041Rev.13.5), Radioactive Solid Waste Disposal (RSWD) code, and Item Description 
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Code (IDC) (Table 13). RSWD and IDC codes assigned to individual containers bXJhc 
waste generator are summarized by waste stream in the AK Isk:lrma~io~~ 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

The waste material parameter codes are qualitatively assigned to the waste streams based 
on AK information and knowledge ofwaste generation practices described in the Waste 
Management Procedures (sec Section 3.2). These waste material parameter (WMP) codes 
are confirmed for legacy waste by comparing them against WIPP-compliant waste 
characterization data from real-time radiography and for newly generated waste by 
comparing them against WIPP-compliant waste characterization data from visual 
examination techniques. 

8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

8.1 F, K, and P Listings 

FOOl, F002, F003 and F005 apply to combustible and non-combustible waste 
generated by several of the P/S codes covered by this report. In many cases, the 
applicability of the HWN is limited to waste generated during a specific period, as 
discussed in the appropriate AK report. All four F codes are conservatively 
applied to wastes with unknown PIS codes. 

The applicability ofF -listings to a specific waste stream is determined by the 
contents ofthe waste containers and the associated P/S codes (see Table 14). If 
any F-listing is applicable to combustible debris from a particular P/S code, then 
it is also assumed to be applicable to non-combustible debris from the same P/S 
code. Metal and glass arc generally non-porous and do not absorb liquids, and any 
metal or glass in contact with volatile organic chemicals would have been air
dried before being discarded as waste. However, noncombustible waste streams 
also contain a small percentage of combustible waste that could be contaminated 
with organic chemicals. 

At one time a P 120 code was applied to certain drums generated in 1998 because 
of the temporary use of vanadium pentoxide for about 6 months in that year. 
Based upon investigation into the way the material was handled, this code is no 
longer needed. A P 120 assignment would be used only if waste resulted from 
spillage of this material or from disposal ofun-reacted/unspent material. Noun
reacted/unspent material was disposed of in TRU waste drums. In addition, no 
significant spill of this material occurred. If a spill had occurred, suitable records 
would exist (e.g., incident reports, waste profile forms). The absence of such 
documentation, coupled with information obtained through interviews of people 
who worked with the material, indicate that a P120 assignment is not necessary 
(TWCP-12081 ). 
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Table 13. Assignment of Waste Codes to Waste Streams Containing Pu-239 

Mixed or 
Non-

Waste Mixed WTWBIR TRUCON 
Stream Status Waste Stream Name WMC coder Code* RSWD Code* I DC* 

TA-55-19 Mixed Combustible debris S5300 LA-W004 LA116 AJ4, Al5, Al6, 004 
waste Al7, Al8, A55, 

LA I 54 A60 
LA- Non- Combustible debris S5300 LA-T004 LA116 Al4, Al5, Al6, 004 
NCDOI Mixed waste Al7, Al8, A55, 

U,,J-V.1l<"~ JM I.~<, \...AI£+ A60 
"~·~··'~ 

" D TA-55-30 Mixed 
debris ~~te 

S5400 LA-WOOS LAll] Al8, A19, A25, 001 
LA117 A27, A28, A30, 005 
LA118 ..., A47, A50, A51, 
LAI23 A 52, A60, A61, 
LA125 A95 

He.+vw~cows LA154 
LA- Non- ~ . ,].,_n, S5400 LA-T005 - Al8,Al9,A25, 001 
NHDOl Mixed debris waste (~~ A27, A28, A30, 005 

A47, A50, A51, 
A 52, A60, A61, 
A95 

NOTES: *These codes are defined in T~" . ];' 11 ];'" rl I;' J the AK lflfo;lll.atiorl S~ For the majority of 
' ' 

legacy waste containers, traceable AK documentation has not been obtained that shows what codes, if any, were 
assigned by the waste generator. In many cases, the code listed may apply to only one out of thousands of 
containers in the waste stream. 

• Sources: TA-55 TWID, R3, Appendix G; NMT7-WI2-SOP-TA55-013,R4, Appendix D; AK IHfgRll.a~ie~ 
S\nll.~aPY,R.e, Teele 3 I a1,d Appendix~ Atta.ct...~e-"""t b. 

• WTWBIR numbers have been assigned to waste streams covered by this AK Report based upon the identifier 
from CA0-94-1005 that is considered to provide the closest match to the waste stream characteristics, based on 
the table sources listed above. 
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• If packaging filter information is indeterminate, use the TRUCON code for "no filters 
in packaging" 

• IfRTR information is indeterminate, use the default assignment given in the Waste 
Stream Profile Form package 

• If no default code is assigned, assign code based on most conservative (maximum 
packaging layers) TRUCON letter designator 

This guidance only applies to retrievably stored waste. Newly generated waste is 
packaged under procedures approved by Project 2010 and CBFO, and are assigned 
correct TRUCON codes. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261-Identification and Listing ofHazardous Wastes 

• 49 CFR Part 261, Subpart C-Segregation and separation chart of hazardous 
materials. Section 177.848, Segregation ofhazardous materials 

• Acceptable Knowledge Accuracy Report (TWCP-AK-2.1-012,R.O) 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Acceptable Knowledgefor lwtope Ratios (TWCP-AK-2.1-020)__ , . 
1 

• fte.c~yta.-!:.1-e KJ....o, .• :d~J.'?iG 1.':'-~ll.-{.:d\,.. "'S~oo.k.o...o"'"'-~ {lcr'v Ll'tt .. h .. \~"5 ~A-AO.w..c.. wv:..fe. V 
• Asszgnment of Waste Matnx Codes (TWCP-DTP4 .2-053) 'S+M.a.-\M..S ( 1 '"'-'C."P _ AK.-2. l-0\'1_) 

• Calculation o.fUCL9o Values (TWCP-DTP-1.2-006) 

• Content Code AssessmentsjiJr LANL TRUCON Codes (DOE/WIPP-89-004) 

• Determining Isotopic Ratios in Waste Containers Using the RANT PC/FRAM Assay 
System (TWCP-DTP-1.2-029) 

• DOE Order 5820.1 and 5820.2, Management ofTransuranic Contaminated Material, 
U.S. Department of Energy, 09/30/82 and 02/06/84 

• DOE Order 435.1 Radioactive Waste Management, Department of Energy, 
Environmental Management, 2001 

• Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant 
(EPA No. NM4890139088) (Attachment B, Waste Analysis Plan) 
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• Heads·pace Gas Sampling and Analysis Using an Automated Manifold 
(TWCP-DTP-1.2-041) 

• Inspecting, Labeling, and Preparing TRU Waste Containers 
(NMT7-WII-SOP-TA55-013) 
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• Inspecting, Packaging, Rejecting, and Remediating Transuranic Waste for WIPP and 
for TA-54 Safe Storage (NMT7-SOP-TA55-013), with associated detailed Work 
Instructions (WI) 

•- Lm A lumv.s National Labm atm,· Trttlf:Jttl'tlffic Witstc Cha1 acte1 izatio11 Acecp~tthttfl--
K1t(jwtedge lnjiwmtttion SwNnu.uy (TWCP-f'LAl'\f-0.2./-0(H) e..._ 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Operating the High Efficiency Neutron Counter (HENC) Using INCC 
(TWCP-DTP-1.2-059) 

• Packing TRU Waste Containers (NMT7-WI3-SOP-TA55-013) 

• Performing Nondestructive Testing Using the Mobile Real-Time Radiography System 
(TWCP-DTP-1.2-008) 

• Performing Visual Examinations ofTRU Waste (NMT7-WI2-SOP-TA55-013) 

• Purex Technical Manual (WHC-CM-5-25, 8/25/88) 

• Reconciliation of Visual Examination and Radiography Information 
(TWCP-QP-1.1-028) 

• Records Management (TWCP-QP-1.1-004) 

• Sealing TRU Waste Containers (NMT7-WI4-SOP-TA55-013) 

• TA-55 Standard Operation Procedure (SOP) (406-GEN-ROO) 

• TA-55 Transuranic Waste Interface Document (NMT7-AP-TA55-018) 

• Transuranic Package Transporter (TRUPACT)-11 Content Codes 
(DOE/WIPP-89-004) 

• U.S. Atomic Energy Commission AEC Manual: Chapter 0511, Radioactive Waste 
Management, AEC 1993 

• Waste Analysis at Facilities that Generate, Treat, Sture and Dispose o.f Hazardous 
Waste (EPA-530-R-94-024) 
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Information 
TWCP Record Category 

No. Code 

TWCP-5372 D 

TWCP-8003 D 

TWCP-9499 D 

TWCP-9810 D 

TWCP-11061 c 

TWCP-11062 c 

TWCP-12081 c 

TWCP-12088 8 

Information 

Vanadium pentoxide in waste 
generated by PIS codes SD and 
ss 

Description of information 
developed for database system 
for tracking waste disposed 
and/or stored at T A-54, Area G 

Memo regarding Actinium 
usage 

Memo regarding reporting U-
234 

Headspace gas data collected 
prior to W AP becoming 
effective. 

Real-time-radiography data 
collected prior to W AP 
becoming effective. 

Interview with SME 

Discussion ofuse of plastic ties 

Source 

Interview with Jim Foxx (TA-
55 SME) on May 7, 2001 

Report, "Documentation for 
Rad Waste ORACLE 
Database's List of Acceptable 
Radioisotopes, Specific 
Activities, Categories, and 
Regulatory Limits" 

Memo from Wayne Punjak 
regarding AC-227 usage 

Memo from Mike Baker 
regarding U-234 assay 

Review of Headspace Gas data 
from Pre-W AP Analysis for 
Additions to AK 

Review ofRTR Data from Pre-
WAP Analysis for TA-55 
Debris Waste 

Interview with Jim F oxx (T A-
55 SME) on March 11, 2003 

Memo LAAMEP 2BL-006 
To Stanley K%oiewicz 

0 

Summary 

Vanadium pentoxide was used 
between February 1998 and June 
1998. SME information indicates that 
waste from this work would have 
been packaged into containers that 
were closed by the end of December 
1998. 
Information is provided on how 
specific activities were assigned for 
different material types 

Information regarding a previously 
undocumented use of Actinium. 

Approach for calculating U-234 
concentration based on U-235. 

Detailed information on the 
tentatively identified compounds 
found in pre-WAP HGAS batch data 
reports. 

Summary information on the waste 
material parameters and prohibited 
items for TA-55 debris waste 
streams. 

While vanadium pentoxide was used, 
no history or information regarding a 
spi 11 was found. Therefore, the P 120 
HWN does not apply 

Documents waste management 
practices regarding use ofties on 
bag-out closures. 

Attachment 1 
Page 5 of6 

Limitations 

None 

Developed to evaluate waste stored 
at TA-54, Area G 

None 

None 

Pre-W AP and limited on \Vaste 
streams covered. 

Only on TA-55 debris waste 
streams. 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code 

TWCP-AK-2.1- A 
002,R.2 

TWCP-AK-2.1- A 
003,R.2 

TWCP-AK-2.1- A 
004,R.2/IC1 

TWCP-AK-2.1- A 
005,R.2 

TWCP-AK-2.1- A 
006,R.2 

TWCP-AK-2.1- A 
007,R.2 

TWCP-AK-2.1- c 
019 AND TWCP-
AK-2.1-020 

Information 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

Generator interviews and 
TWCP AK references 

LANL TA-55 waste 
management database, LANL 
TA-54 TRU waste management 
database, and TWCP AK 
references based on generator's 
original data 

Source 

Acceptable Knowledge Rep~ 
for Chloride Operations at · 
~ l...Prt-JL 
Acceptable Knowledge~~ 
for Metal Operations at 

... ,,~-
Acceptable Knowledge Report 
for Miscellaneous Operations 
at ~ LJirtJL..-

Acceptable Knowledge Report 
for Nitrate Operations at ¥-f' 

_.....- ........ 
Acceptable Knowledge Report 
for Pyrochernical Operations at 
~LAJJL-

Acceptable Knowledge Report 
for Special Processing 
Operations at ~~'!0L... 

l:::M ,4/aRie:'l ,"/nfie!i~l- .1--

b!tbtJtattJt' Ftans.u~a~:~ic ~ 
f;'~~"6letet il.afi.,~A~ 
Information Summa nJ} +--
Acceptable Knowledge for I 
Isotopic Ratios I 

~ 

Summary 

Detailed information on each P/S 
code for chloride operations at T A-55 

Detailed information on each PIS 
code for metal operations at TA-55 

Detailed information on each PIS 
code for miscellaneous operations at 
TA-55 

Detailed information on each PIS 
code for nitrate operations at T A-55 

Detailed information on each PIS 
code for pyrochemical processes at 
TA-55 

Detailed information on each P/S 
code for special processing 
operations at TA-55 

Detailed information on each waste 
drum and waste stream 

ole k,.Ot ~ta-l~y-

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

Reliability and completeness of 
waste generator data is highly 
variable, and this information 
summary is continually being 
updated 

~L ~~ 1.-Jl.C~ w bSi'l--e.. 'St.A.to.tMS 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 



QP-00-004,R.O 
Effective Date: 06/18/03 111111111111111111111111111111111 

TWCP-15415 -<--,_.-_______________ 

RECORDSSUBNUTTAL 

INSTRUCTIONS: This form is prepared by the record source when submitting individual records, batch data 
reports, or a records package to the RMDC Center. For records packages, a Table of Contents (TOC) must also be 
submitted. Each record submitted requires a complete form. 

MANDATORY: 

RECORD TYPE: 

X Project 2010 0 Facility (RRES) 

0 Other: 

RECORD SOURCE: 

have no radioactive contamination. 

OUCNI 0 Proprietary 

Submittal Date: 7125/03_ Z No.: 109592 __ _ Name/Org: PATRICIA PATTON- RRES-CE __ 

Originator: JOHN MUSGRAVE 

TYPE OF RECORD/ACTION TO BE TAKEN 

X Individual Record 0 Batch Data Report 

X New D Revision* 

*Record Barcode Number:-------

Organization: NMT 

0 Records Package ( + TOC) 

0 Addition* D Supersedes* 

*Review Cycle (if applicable): DYes 0 No 0 NA 

RECORD ID NUMBER: (e.g., memo symbol number, procedure (include revision), deficiency number, batch 
data report number, unique record identifier if applicable): 

,.. Q.}~;}·4o:J 
TWCP-AK-2.1 R..M 't 

1/- 2-Record Date: 5/18/01__ Physical Page Count:___..,.-!----- X Single Sided :)l'Double Sided 

Category Number: (from page two): 07 ________ _ 

RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

TWCP-AK-2.1-006, R.2/IC1 Process AK Report for Pyrochemical Processes at TA-55 
(INCLUDES INTERIM CHANGE 1) - LA-UR-01-2558- LA-UR-02-1713 

RECORD CENTER USE ONLY 

~~~ Stgnature:~ / 

RIDs Type:~ 

D Return Date:---------

Resubmitted:------------



X-Sender: chsmith@ norris-mail.lanl.gov 
X-Mailer: QUALCOMM Windows Eudora Version 5.1 
Date: Thu, 24 Jul 2003 1 0:37:16 -0600 
To: pgp@ lanl.gov 
From: Cathy Smith <chsmith@ lanl.gov> 
Subject: Please retire Process AK Reports 
Cc: sgw@lanl.gov 
X-Scanned-By: MIMEDefang 2.35 

Hi Patsy, 

Page 1 ot 1 

As we discussed yesterday, here is the list of Process AK Reports that we would like to retire as controlled 
documents and submit as records to RMDC. Could you let Betty Humphrey and myself know when you have the 
record IDs- we need to update the references in the main AKIS document. 

Thanks a million! 

Cheers, Cathy 

The following can be turned into Records, to be referenced in our AKIS or AK Summaries ... 

1. TWCP-AK-2.1-002, R.2/IC1 Process AK Report for Chloride Operations at TA-55 

2. TWCP-AK-2.1-003, R.2/IC1 Process AK Report for Metal Operations Processes at TA-55 

3. TWCP-AK-2.1-004, R.2/IC2 Process AK Report for Miscellaneous Operations at TA-55 

4. TWCP-AK-2.1-005, R.2/IC1 Process AK Report for Nitrate Operations at TA-55 

/l)rwcP-AK-2.1-006, R.2/IC1 Process AK Report for Pyrochemical Processes at T A-55 

Ys- TWCP-AK-2.1-007, R.2/IC1 Process AK Report for Special Processing at TA-55 

7. TWCP-AK-2.1-009, R.O/IC1 Process AK Report for Pu-238 Operations at TA-55 

8. TWCP-AK-2.1-013, R.O AK Report for NG Waste from Nitrate Operations at TA-55 

9. TWCP-AK-2.1-014,R.O AK Report for NG Waste from Miscellaneous Operations at TA-55 

10. TWCP-AK-2.1-016,R.O AK Report for NG Waste from Special Processing Operations at TA-55 

11. TWCP-AK-2.1-017 ,R.O AK Report for NG Waste from Metai/Pyrochemical Operations at TA-55 

"The simplest questions are the hardest to answer." 
Northrop Frye 

Catherine H. Smith 
Project 2010 
RRES-CE Certification Group 
Risk Reduction & Environmental Stewardship Division 
Phone: 667-0113 Page: 664-71 04 

file://C:\DOCUME-1 \109592\LOCALS-1 \Temo\eud2C.htm 7/24/2003 
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Effective Date: 01/10/01 
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INTERIM CHANGE REQUEST 

0TWCP OWRR D Other 
IC Number: I 

If Other, please identify: 

Person Requesting this Interim Change: Sandy Wander 

DOCUMENT INFORMATION 

Document Title: Process Acceptable Knowledge Report Document No./Rcvision: 
for Pyrochemical Processes at T A-55 TWCP-AK-2.1-006,R.2/TC1 (LA-UR-1713) 

Effective Date of Current Document: 05/18/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the following changes are made: 

Section/Page Change: Reason/Justification: 

Title Page and p. I Delete "Summary" from title to read: Clarification 

"Process Acceptable Knowledge Report for 
Miscellaneous Operations at TA-55" 

Global Change all occurrences of"AK Information Document title change 
Summary" to "AK Information Summary" 

Note and 3'd column Delete "summary" from "NOTE" at top if page vi Clarification 
heading I p. vi and from"*" note at bottom of page viii 

Change 3'd column heading on page vi and vii to 
read:"Process AK Report*" 

Delete entire 4'h column 

RCRA Constituents/ Change first bullet to read: "0005 (barium) applies Per SME, chemically D005(barium) would 
EPA Hazardous to salt waste generated under P/S code RA stay only in the salt which is discarded 
Waste Numbers: I p. discarded under P/S code OR under P/S code OR, not PIS code RA. 
viii of viii 

Tn bullet beginning D008 (lead), add "*"after * due to typo error. Per SME, P/S code 
0008, and "except Neptunium after "PIS codes" Neptunium did not generate any waste. 
and before "in pyrochemical processes" 

Global search and From all references to "process AK summary Clarification 
delete I pp. 2 and 6 report," delete "summary" to read "process AK 

report. 

From all titles that previously read "Process 
Acceptable Knowledge Summary Report, " delete 
"Summary" to read "Process Acceptable 
Knowledge Report." 

Attach. 3 I pp. I and 2 In timcline for OR, add 0005; in timeline for RA, See justification above regarding 0005 to 
of3 delete 0005 timeline for OR and deleting in RA 

Add "*0008" to PK timeline, "two asterisks" to 
timeline. 

DOI9 in PTP timeline and PI20 in SO and SS Typo errors found upon review. 
timelines and Notes, and "0008" to SS timeline. 
Add "*" to 0008 in footnotes. 



TWCP-QP-l.l-001,R.7/IC2 
Effective Date: 01/10/01 

Attach. 4 I pp. l, 2, 3, 
and 4 of 4 

In row for OR, add D005 to "EPA Codes" column; 
in row for RA, delete D005 

Add"*" to all P/S codes, add "P120" to ER 

Add "*0008 due to leaded gloves" as footnote 

Page 2 of 2 

See justification above regarding D005 to 
timeline for OR and deleting D005 in RA 
in Attachment 4. 

Typo errors found upon review. 

Attach. 6, pp. 1, 2 Add new Attachment 6 and update "Contents" page New TWCP-QP-1.1-021 requirement 
to reflect addition 

Add following paragraph to end of Section 2.0: 

"When discrepancies in AK information are 
discovered, they are documented and resolved in 
accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-021). The resulting 
documentation is found in Decision/Discrepancies 
Resolution Documentation (Attachment 6)." 

Date changes submitted: 02/12/02 Desired effective date for changes: 

INTERIM CHANGE APPROVAL 

19/0 z Signature;.. 

Signature: 

NOTE: Changes can be designated on the document and attached to this form. 

Effective date for this interim change: 



T,A-55 PLUTONIUM FAC'ILITY 
. A~CCEPTAB·LE l{N:OWLEDGE REPORT 

REPORT TITLE: 

REPORT NUMBER: 

WASTE GENERA TED FROM 
PROCESS/STATUS CODES: 

SITE PROJECT MANAGER 

FACILITY REPRESENTATNE 

Process Acceptable Knowledge Summary Report for 
Pyrochemical Processes at TA-55 

TWCP-AK-2.1-006,R.2 ( l. A· U'R· 0\ ~ 2 S S~) 
CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, SD, 
SS, and SSMD 

EFFECTIVE DATE: 

NEXT REVIEW DATE: 

DATE' 

DATE 

DATE
1 

DATE 

(Q 2000,2001 University of California 



TWCP-AK-2.1-006,R.2/IC 1 (LA-UR-02-1713) 
Effective Date: 03/21/02 Page ii ofviii 

HISTORY OF REVISIONS 

Revision Pages 
No. Date Revised Reason for Change 

0 07113/00 - New report (TWCP-03939) 

1 12/04/00 All Make report a controlled document and 
respond to CAR-00-036 

2 05118/01 All Respond to CBFO comments and update to 
include new AK information 

2/ICI 03/21/02 Title page, vi, Clarification and update to include new 
viii, 1-5 information. 
Att. 3, 4 
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CONTENTS 

Page iii ofviii 
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ACRONYMS ................................................................................................................................. iv 
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2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS ........................................ 1 

3.0 DESCRIPTION OF THE PROCESS WASTE ................................................................... 3 
3.1 Facility and Mission ................................................................................................... 3 
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3.5 Waste Generation Processes ...................................................................................... 5 
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5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED ......................................................................................................... 20 
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(PCBs) IN THE WASTE STREAM ................................................................................. 22 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS ................................. 23 
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Process Feed Materials for Pyrochemical Operations ...................................................... 14 
2 Average Isotopic Content of Plutonium Material Types and Enrichments ...................... 16 
3 Chemical Inputs to Processes Described in This Report .................................................. 19 

Attachments 

Acceptable Knowledge Roadmap (9 pages) 
2 LANL and TA-55 Sites Maps (2 pages) 
3 Timeline for Pyrochemical Processes (3 pages) 
4 Process Inputs and Outputs (4 pages) 
5 Simplified Process Status Diagram (1 page) 
6 Decision/Discrepancies Resolution Documentation (1 page) 
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AK 
AK Information Summary 

CFR 
D 

DL 
DOE 
DOR 
DTP 
DWLS 
EPA 
ER 
F 

HEPA 
IfWN 
K 

LANL 
MCDOR 
MPL 
MSE 
MT 
NMT 
OSWER 
p 

P/S [code] 
PCB 
PF-4 
PYRO 

QA 
QP 
R&D 
RCRA 
RD&D 
RLWTF 
RMDC 
SME 
SOP 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2.7-001 ,R.5) 
Code of Federal Regulations 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
discard limit 
U.S. Department of Energy 
direct oxide reduction (process conducted under P/S code OR) 
detailed technical procedure 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
electrorefining 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
high-efficiency particulate air 
hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
multicycle direct oxide reduction 
metal preparation line 
molten salt extraction 
Material Type 
Nuclear Material Technology 
Office of Solid Waste and Emergency Response (EPA) 
EPA hazardous waste number prefix for discarded commercial 
chemical products, off-specification species, container residues, and 
spill residues, defined in 40 CFR Subpart D, Section 261.33 
process/status [code] 
polychlorinated biphenyl 
Plutonium Facility, Building 4 
pyrochemical [designator for individual documents in pyrohemical 
processes reports in Attachment 1, Acceptable Knowledge 
Roadmap] 
quality assurance 
quality procedure 
research and development 
Resource Conservation and Recovery Act 
research, development and demonstration 
Radioactive Liquid Waste Treatment Facility 
records management/document control 
subject matter expert 
safe/standard operating procedure 
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TA 
TCLP 
TRU 
TWCP 
UCNI 
WAC 
WIPP WAC 

WTPPWAP 

WIPP 
WODF 
WPRF 

technical area 
toxicity characteristic leaching procedure 
transuranic 
Transuranic Waste Characterization/Certification Program 
Unclassified Controlled Nuclear Information 
waste acceptance criteria 
Waste Acceptance Criteriafor the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit lYsued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) 
Waste Isolation Pilot Plant 
Waste Origination and Disposition Form 
Waste Profile Request form 
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TA-55 PROCESS/STATUS (P/S) CODE INDEX 

Note: This index indicates the main process AK report and report section that covers each P/S 
code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

CA Casting Metal Operation Processes 

CRD Chlorination/reduction RD&D Pyrochemical Processes 

ex Chloride Anion Exchange Chloride Operations 

CXL Experimental Chloride Extraction Chloride Operations 
Line 

DO Dissolution of Oxide Special Processing 

OS Ion Exchange Nitrate Operations 

ED Cascade Dissolver Nitrate Operations 

ER Electrorefining Pyrochemical Processes 

LR Ion Exchange Nitrate Operations 

MA Machining Metal Operation Processes 

MO Metal Oxidation, Room 429 Pyrochemical Processes 

MP Metal Preparation Pyrochemical Processes 

NEPTUNIUM Neptunium Pyrochemical Processes 

OR Direct Oxide Reduction Pyrochemical Processes 

PK Pickling and Nitrate Holding Pyrochemical Processes 

PTP Plutonium Trichloride Preparation Pyrochemical Processes 

RA Recovery of Anodes Pyrochemical Processes 

RB Roasting and Blending Nitrate Operations 

RBJ Roasting and Blending Jr Nitrate Operations 

sc Cascade Dissolver, 0437 Nitrate Operations 

SCB Chlorination Ca/Al Scrubbing Pyrochemical Processes 
RD&D 

so Salt Distillation Pyrochemical Processes 

ss Salt Stripping Pyrochemical Processes 

SSMD SS Material Development Pyrochemical Processes 

WM Waste Management Miscellaneous Operations 

*Process AK reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operation Processes (TWCP-AK-2.1-
003,R.2), Miscellaneous Operations (TWCP-AK-2.1-004,R.2), Nitrate Operations (TWCP-AK-2.1-005,R.2), 
Pyrochemical Processes (this report), Special Processing (TWCP-AK-2.1-007,R.2) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Pyrochemical Processes 

Page vii ofviii 

PIS codes: CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, SD, SS, and SSMD 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed pyrochemical salts and debris. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-
55 plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from pyrochemical operations are generated from plutonium 
metal preparation and purification for defense programs; these wastes may have been generated 
and produced in the same rooms as were used for non-defense activities and so were not 
segregated from non-defense waste until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility (Building PF-4), 400 Wing. Pyrochemical operations include 
processes for the preparation and purification of plutonium metal. 

Description of the process waste (physical form and typical content description): 

Waste from pyrochemical operations consists primarily of slag containing chloride salts, calcium 
fluoride and calcium oxide salts; crucibles; debris waste including cellulosic, plastic, rubber, 
glass, and metal items. Liquid waste is sent to the Radioactive Liquid Waste Treatment Facility 
at TA-50. 

Summary Category Groups: 83000, 85000 

Waste Matrix Codes: 83100, 83200, 85100, 85300, 85400 

Description of the waste-generating process: 

The overall goal ofthe pyrochemical operations is to prepare plutonium from impure metal, 
metal alloys, oxides, scrap, and residues and produce a purified plutonium metal. Processes 
include the metal preparation line, single-pass and multicycle direct oxide reduction, 
electrorefining, molten salt extraction, salt stripping, salt distillation, carbonate oxidation, 
oxygen sparge, and pyroredox. 
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Process feed: 
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Plutonium metal, metal alloys, or oxides; plutonium scrap; Np-237 (briefly in 1993). 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositions. Am-241, 
Np-237, and U-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some processes separate plutonium and americium, or plutonium and 
uranium, so that the waste will usually be enriched in Am-241 or U-234, but may also be 
depleted in some cases. Np-237 may be the dominant radionuclide in some cases. Pa-231 and 
Cs-137 may be present in trace amounts due to their widespread presence as contaminants in 
TA-55 operations. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• D005 (barium) applies to salt waste discarded under P/S code OR 

• 0006 (cadmium) and 0008 (lead) apply to PIS codes ER and SS 

• D006 (cadmium), 0007 (chromium), 0008 (lead), and DOll (silver): zinc metal waste from 
PIS code RA 

• 0006 (cadmium), 0007 (chromium), 0008 (lead), and DOll (silver): waste from P/S code 
PK 

• 0008* (lead): metal waste debris from all P/S codes except Neptunium in pyrochemical 
processes due to disposal of leaded gloves; after May 1992, leaded gloves were separated 
from other metal debris 

• 0009 (mercury): waste from PIS code SSMD during the summer of 1994 

• DO 19 (carbon tetrachloride): waste from PIS code PTP (1986 to June 1989) 

• No ForK codes 

• P120 (vanadium pentoxide): waste from PIS code SD from 02/98 to 03/98; and P/S code SS 
from 05/27/98 to 06/1 0/98 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1979-present 
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PROCESS ACCEPT ABLE KNOWLEDGE REPORT 
FOR PYROCHEMICAL PROCESSES AT T A-55 

1.0 INTRODUCTION 
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All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WTPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Di::.pose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890l39088) (WIPP WAP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generate TRU waste in the Plutonium Facility at Technical Area 
(TA) 55, one of the TRU-waste generators at Los Alamos National Laboratory (LANL). 
By doing so, this report provides detailed technical support for several waste stream AK 
reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from 
pyrochemical processes covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much ofthe AK information related to pyrochemical processes is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
TWCP-3542. Individual documents in this record have been assigned a 
separate identifier, PYRO-nn, where nn is a sequential 1- or 2-digit number. 
This referencing nomenclature is used throughout this report and its 
attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) is contained in these records, and will not be included in this report. 
Such records are identified as UCNT in the Acceptable Knowledge Roadmap (Attachment 
1 ). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK-2.1-002) 

• Process Acceptable Knowledge Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Report for Nitrate Operations at TA-55 (TWCP-AK-
2.1-005) 

• Process Acceptable Knowledge Reportfor Pyrochemical Processes at TA-55 
(TWCP-AK-2.1-006 [this report]) 

• Process Acceptable Knowledge Report.for Special Processing at 1'A-55 (TWCP-AK-
2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, pyrochemical 
processes include 13 individual processes that are each assigned a P/S code, as listed on 
the cover page of this report. The search and compilation of AK information was based 
on PIS code because that is the most detailed level of process information generally 
recorded in waste generation records. The process AK reports frequently cross-reference 
one another because P/S codes in one operational area often provide the material feed for 
PIS codes in another area. An index ofP/S codes cited in this process AK report follows 
the list of acronyms; this index lists process descriptions and the primary process AK 
report in which that PIS code is discussed. 

When discrepancies in AK information arc discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 
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The following sections describe processes used in pyrochemical processes, and identify 
the resulting wastes as well as outputs that arc sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map ofthe buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Processes in pyrochemical operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set of LANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to PIS code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis ofwaste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
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waste items present in each drum, to evaluate the most appropriate waste 
summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA~55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA~55: 

• By radioisotope content (Pu~238 or Pu~239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non~mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during pyrochemical operations contain a variety of 
pyrochemical chloride salts as well as mixtures of calcium fluoride and calcium 
oxide salts, that were generated as bypro ducts of the operations and that met the 
discard limit for plutonium content. Debris wastes and caustic liquid wastes sent 
to the Radioactive Liquid Waste Treatment Facility (RL WTF) at TA~50 are also 
covered by this process AK report. General debris waste categories from 
pyrochemical processes include 

• Cellulose~based waste (for example, paper, cloth) 

• Plastic~based waste (for example, gloves, tape, labware) 

• Rubber 

• Magnesium oxide crucibles 

• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from pyrochemical processes. 

3.4 Waste Volume and Time Period of Generation 

This report covers waste streams generated from 1979, when pyrochemical 
processes first began in Building PF~4, to the present. Wastes from the 
pyrochemical processes have different associated EPA hazardous waste numbers 
(HWNs) depending on the time period during which they were generated. The P/S 
codes, their time period of generation, and corresponding RCRA codes are shown 
graphically in Attachment 3, Timeline for Pyrochemical Processes. 
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Waste volumes for each PIS code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by pyrochemical 
processes, as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 results in the 
production of plutonium-contaminated scrap and residues. These residues are 
processed to recover as much plutonium as is practical (TWCP-352). TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities. The metal 
production and purification operations as well as associated maintenance 
operations are the sources of most TRU waste generated from pyrochemical 
processing. Detailed background information about theTA-55 plutonium 
recovery processes can be found in Waste from Plutonium Conversion and Scrap 
Recovery Operations (TWCP-352 and TWCP-886). 

This report focuses on metal preparation and purification processes (pyrochemical 
processes). Pyrochemical operations for plutonium include the following 
processes: 

• metal preparation line (MPL) (PIS code MP), 

• single-pass direct oxide reduction (DOR) and multiple-cycle direct oxide 
reduction (MCDOR) with in-situ regeneration (PIS code OR), 

• electrorefining (ER) (initially PIS code ER; but now part of PIS code SS), 

• molten salt extraction (MSE) (P/S code SS), 

• salt stripping (salt stripping, salt distillation, carbonate oxidation, and oxygen 
sparging) (PIS code SS), 

• pyroredox (PIS code RA), 

• pickling (PIS code PK) and metal oxidation (PIS code MO). 

NOTE: In contrast with most PIS codes, PIS code SS has grown over the 
years to encompass several activities that are different steps in the 
metal refining process, rather than representing a single distinct 
operation. As such, discussion ofthis PIS code is covered under 
more than one subsection. 
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Several research and development (R&D) processes also took place in 
pyrochemical operations: 

• Chlorination/Reduction R&D (PIS code CRD), 

• Chlorination Ca/Al Scrubbing R&D (PIS code SCB) (PYR0-24/ 
TWCP-3542), and 

• Salt Stripping Materials Development (P/S code SSMD) (PYR0-22/TWCP-
3542). 

Each of these processes is described below. A complete listing ofP/S codes for 
pyrochemical processes, their descriptions, feed materials, and inputs and outputs 
is found in Attachment 4. A simplified process flow diagram for pyrochemical 
processes is found in Attachment 5. 

3.5.1 Metal Preparation Line (P/S code MP) 

The MPL (conducted under PIS code MP) produced plutonium metal 
from PuF 4 until 1992 (TWCP-352, TWCP-2539). Plutonium oxides 
derived from the calcination of oxalate or peroxide precipitates (in 
nitrate operations) were reacted with hydrogen fluoride gas to form 
plutonium tetrafluoride. Because the plutonium oxide feed material had 
been purified in previous aqueous processes, it contained less than trace 
amounts of RCRA-regulated metal impurities. Input material came from 
the vault or P/S codes RB or RBJ (in nitrate operations). In the metal 
production process, plutonium oxide was converted to plutonium 
tetrafluoride, which in turn was reacted at high temperature (600 octo 
2000 °C) with metallic calcium in a magnesium oxide crucible. Iodine 
was added as a reaction initiator. The desired product was plutonium 
metal, which was recovered as a button by breaking the crucible and 
mechanically separating the contents. The metal was transferred to PIS 
codes SS or CA or sent to the vault. 

The waste products were calcium fluoride (CaF2) and calcium iodide 
(Cah), which formed a slag, magnesium oxide sand, and magnesium 
oxide crucible pieces. These were discarded under PIS code MP if the 
plutonium content was below the discard limit (DL). lfthe plutonium 
content was above the DL, the slag and crucible pieces were sent to 
nitrate operations (Process Acceptable Knowledge Reportfor Nitrate 
Operations at TA-55 [TWCP-AK-2.1-005]) to be dissolved in nitric acid 
(HN03) and aluminum oxide (Ah03). The leached materials were then 
discarded under PIS codes ED or SC, with the waste described as 
leached solids. The leachate was also treated in nitrate operations under 
PIS code OS to recover the plutonium. The magnesium oxide sand was 
reused if possible. 
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Little or no purification of the plutonium occurred during this process. 
However, because the reagents introduced no impurities and the highest 
purity feed material was used, the resulting metal was often satisfactory 
for high-purity applications. In this process, any trace metals were below 
the toxicity characteristic levels, so that the associated debris and slag 
wastes were below the toxicity characteristic levels in RCRA metal 
content (TWCP-2502). 

3.5.2 DOR and MCDOR (P/S codes OR and SCB) 

Prior to the multiple-cycle DOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-3542). 
Plutonium oxide and calcium metal are reacted in molten calcium 
chloride (CaCh) or CaCh mixed with calcium fluoride (CaF2), to 
produce plutonium metal. The reaction is conducted in a magnesium 
oxide (MgO) crucible at 820°C to 875°C. Any arsenic, mercury or 
selenium present in the impure plutonium oxide would be driven off due 
to their volatility at this high temperature (TWCP-1258). The reaction 
proceeds to completion when excess calcium is present and when 
sufficient CaCh is available to dissolve the calcium oxide (CaO) 
product. 

After cooling, a plutonium metal button is removed by breaking the 
crucible. A layer of salt above the button contains unreacted oxide and 
metal shot, which was sometimes recovered by addition of fresh salt 
plus additional calcium metal. The process was then rerun. If the 
unreacted oxide and metal shot did not process after the second run, the 
material was sent to aqueous recovery. The product plutonium metal 
contains significant impurities, including additional metal impurities 
derived from the calcium metal and calcium chloride reagents. It must 
be further purified by ER. All DOR salts were oxygen sparged, which 
would have oxidized any pyrophoric metals that might have been 
present. The salt is then either routed through aqueous chloride 
operations to recover the plutonium, or else discarded as waste along 
with the remaining calcium metal and MgO crucible pieces. After May 
1987, spent salts above the DL were sent to controlled oxidation to 
oxidize the pyrophoric metals. 

The feed oxide, reagent salts and reductant are of the highest purity 
available because the process is non-purifying. In fact, the plutonium 
metal produced from this operation is always less pure than the feed 
material due to impurities derived from the reductants. Plutonium metal 
from this process typically requires further processing to meet purity 
requirements. 
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To minimize the salt waste, the MCDOR process was started in 1988 
(TWCP-2502, PYR0-161TWCP-3542). In this process, the molten salt is 
regenerated by sparging the CaCb-CaO mixture with chlorine gas 
between multiple plutonium metal production runs. After approximately 
five cycles of metal production, the mixture is cooled and the salt and 
metal phases are separated. The salt is chlorinated and reused for 
MCDOR. The salt is discarded under PIS code OR if the plutonium 
concentration is below the DL. The salts above the DL are returned to 
PIS code CXL for dissolution and recovery. Before 1987, the salts may 
have been discarded under PIS code OR or routed to chloride operations. 
The chlorine off-gas is passed through a caustic scrubber, with the 
caustic solution going to the RL WTF at T A-50 for disposal if the 
solution meets this facility's Waste Acceptance Criteria (WAC). If the 
solution does not meet the WAC, it is returned to PIS code CXL for 
additional treatment. 

MCDOR process inputs are low in contaminants. Only high-purity 
reagent chemical salts are used in the process, and the plutonium oxide 
feed materials are also of high purity, with absorbed water being the 
main impurity. MCDOR metal teed material analytical samples were 
analyzed for cadmium, chromium, lead, and silver. A review of I 00 
analyses showed that, even in the most impure sample, these D-listed 
toxicity characteristic metals were well below RCRA regulatory limits 
(TWCP-2540), as follows: 

Totals Calculated Regulatory 
Metal Analysis TCLP Result Level 

Cadmium <10 ppm <0.5 rng!L 1 mgiL 

Chromium 30ppm 1.5 mgiL 5 rngiL 

Lead 20ppm 1 mgiL 5 rng!L 

Silver 2ppm 0.1 mgiL 5 rng!L 

All metal impurities except barium would be reduced to the metal state 
and remain with the plutonium metal phase rather than be transferred 
into the molten salt phase. Hence, the molten salt phase is purified of 
regulated metals except for barium. These regulated metals will be 
present in the waste salt at levels below the toxicity characteristic levels. 
Because the salts are reused, only the initial reduction in fresh salt would 
contain any of the salt feed impurities. 

The waste salt, crucibles, and debris waste items associated with this 
process are discarded under PIS codes OR or CXL. Asbestos gloves 
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were also used in glovebox operations under PIS code OR, and were 
disposed as part of ceramic and glass debris wastes. 

PIS code SCB was an R&D effort examining the feasibility of this 
process at extracting Pu (MT 52) from salt before discarding the salt. Pu 
was chlorinated then reduced to the metal with calcium metal (similar to 
DOR). 

3.5.3 Molten Salt Extraction (PIS code SS) 

MSE is used to separate americium and the more reactive elements such 
as rare earth elements, alkali metals, and alkaline earth metals from 
plutonium metal (PYR0-41TWCP-3542, TWCP-352). This process is 
employed only if the americium content is greater than 1000 ppm 
(TWCP-2506). In the original process, which operated from 1979 to 
1988, magnesium chloride (MgCh) was added to the impure plutonium 
metal in a molten salt of sodium chloride (NaCI) and potassium chloride 
(KCl), contained in a MgO crucible and heated to 750°C. The 
magnesium chloride oxidized americium to AmCh, although some 
plutonium was also converted to the chloride salt form. In 1988, the 
MSE process was converted to use plutonium chloride (PuCb) produced 
by in-situ chlorination in a tantalum crucible. In the LANL process, 90 
percent of the americium and I 0 percent of the plutonium are transferred 
from the feed metal to the salt. After cooling, the salt and metal are 
mechanically separated. The salts are transferred to the salt stripping 
process under PIS code SS. 

In the late 1980s, several chloride salt systems were studied, including 
lithium chloride (LiCl), potassium chloride (KCl), calcium chloride 
(CaC)z), and NaCl/CaCh. 

3.5.4 Electrorefining (currently part ofPIS code SS, historically PIS code ER) 

The ER process was introduced in 1962 at TA-21 and was moved to 
TA-55 in 1979. This process takes impure metal from the MSE and 
MCDOR (DOR) processes and produces high purity plutonium metal 
(PYR0-2, PYR0-3, PYR0-4, PYR0-6, PYR0-17 [all in TWCP-3542], 
TWCP-2505). Impure plutonium is cast as an anode, which is then 
placed in a magnesium oxide crucible with a salt mixture, a metal 
cathode (typically tungsten), and a seeding reagent that is MgCh or 
PuCI3 (TWCP-2505). After the anode and salt melt, current is applied to 
the system, and plutonium at the anode is oxidized to plutonium ions, 
which travel to the cathode and are reduced back to the metal state. 
Impurities in the original plutonium anode that are easier to be reduced 
than plutonium (including cadmium, chromium, lead, and silver) remain 
in the anode, while impurities easier to be oxidized than plutonium 
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(including barium) are left in the molten salt. After cooling, the crucible 
is broken and the residues are physically separated from the high purity 
product metal. Anode heels were sent to pyroredox (P/S code RA) from 
1984 to 1986. Currently, salts are sent to PIS code CXL (chloride 
operations) or carbonate oxidation/distillation (section 3.5.5). 

From 1987 to 1989, secondary solvent metals such as cadmium, 
bismuth, lead, and gallium were added to experimental studies of the 
electrorefining process (PYR0-15/TWCP-3542). The salts and crucibles 
from those ER runs may be contaminated with additional cadmium and 
lead, although those metals should have remained in the anode heels. 
However, these particular anode heels are retained in the vault at TA-55, 
with no plans to reprocess them in the near future. Crucible wastes were 
discarded under PIS code SS. Salts are stored in the vault; very little salt 
from this process met the DL. 

3.5.5 Salt Stripping (P/S codes SO and SS) 

The MSE and ER salts are further treated by salt stripping, oxygen 
sparging or carbonate oxidation, and salt distillation (PYR0-7, PYR0-8, 
PYR0-9, PYR0-10 [all in TWCP-3542], TWCP-2498). The salt 
stripping process treats the residue by melting and stirring the salt with 
calcium metal in a magnesium oxide crucible at 850°C (TWCP-2502). 
This treatment reduces the plutonium in the salt to metal and allows the 
metal to coalesce for physical removal and recovery. After cooling, the 
crucible is broken and the metal physically separated and recycled to the 
ER process or burned to oxide and sent back through aqueous recovery. 
The crucible shards are transferred to PIS code CXL, leached in 
hydrochloric acid, then discarded under CXL. During the salt stripping, 
the RCRA-regulated metals, except for barium, will be reduced with 
plutonium into the metal product, so that the salt is essentially free of 
heavy metals but may still contain barium, although this element is 
unlikely to be present above RCRA threshold levels. 

Oxygen sparging and, since 1996, carbonate oxidation are used to 
ensure that any plutonium, americium, or metallic sodium or potassium 
left in the salts are converted to nonpyrophoric oxide forms. The 
NaCl/KCl salt is either discarded under P/S code SS or distilled for 
recycle and discarded under PIS codes SS or SO. CaCh salts are routed 
to aqueous chloride processing for further plutonium recovery before 
being discarded under P/S code CXL. 

Vanadium pentoxide (V205) was used in place of carbonate to convert 
metals to oxide as part of the salt stripping process for a few months in 
1998. V205 was used in experiments under PIS code SO from early 
February to early March of 1998 and under P/S code SS from May 27 to 
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June 10 of 1998 (PYR0-27/TWCP-3542). Molybdenum oxide was used 
for the same purpose during the same period of time. 

Salt distillation, begun in 1997, allows the recovery of plutonium oxide 
from the salt and produces purified salt for reuse (PYR0-23/TWCP-
3542, TWCP-2498]). NaCl/KCl salt is distilled at 850°C. Process wastes 
from the salt distillation are the bottoms from the distillation, which are 
composed of metal oxides, including any RCRA heavy metals originally 
present in the salt. These metal oxides are rerouted for plutonium 
recovery. The purified salts are reused or discarded under P/S code SD 
or SS. However, at the present time salt distillation is on hold awaiting 
the installation of a new still (PYR0-18/TWCP-3542). In the meantime, 
the salts and crucibles from ER and MSE are dissolved in P/S code 
CXL. 

3.5.6 Pyroredox (PIS code RA) 

The pyroredox operation was used to recover plutonium from spent 
anode heels in the mid to late 1980s (TWCP-2541 ). The anode heel was 
polished with calcium metal to remove surface oxide, then oxidized to 
plutonium (III) with zinc chloride (ZnCI2) in molten KCl, forming 
plutonium chloride (PuCI3). Elements more electroactive than zinc 
(including barium) were oxidized into the salt phase, and the zinc 
formed a metal button. Any of the residual RCRA-regulated heavy 
metals that may have been present in the spent anode heel (barium, 
cadmium, chromium, lead, and silver), with the exception of barium, 
would be present in the zinc button. The salt was then mixed with 
calcium metal in CaCh to reduce the plutonium to the metal phase, as 
well as reducing all elements less electroactive than calcium. The salt 
phase containing small amounts of the impurity barium was 
mechanically separated from the metal phase and discarded under P/S 
code RA. The metal phase containing zinc was placed in the vault or 
further treated (TWCP-2540), and the plutonium eventually was routed 
back to ER. In the ER process, the RCRA-regulated metals are 
concentrated in the anode heel, which then may be. treated in the 
pyroredox process to transfer these RCRA metals to the zinc button, or 
may be roasted in air to form metal oxides and then be dissolved in 
nitrate operations. Thus, the zinc button output could contain RCRA
regulated heavy metals (0006, 0007, D008, DO 11) above the toxicity 
characteristic limits. Salt waste could contain barium (0005) above the 
limit. 

3.5.7 Ingot Casting (P/S code SS) 

Metal is melted in an MgO crucible to cast the ingot. If the plutonium 
content of the crucible is greater than the DL, the crucible goes to CXL 



TWCP-AK-2.1-006,R.21IC1 (LA-UR-02-1713) 
Effective Date: 03121102 Page 12 of23 

for plutonium recovery. If its plutonium content is less than the DL, the 
crucible is discarded under PIS code SS. 

3.5.8 Metal Coalescence (PIS code SS) 

Metal coalescence is used for plutonium turnings to coalesce the 
turnings into a metal button. Calcium metal and CaCh are added to a 
MgO crucible along with the turnings and melted. Turnings may contain 
Freon from the machining process, but any Freon would be destroyed 
and volatilized by the high temperatures. Residues are handled in the 
same manner as MCDOR/DOR residues (section 3.5.2). Metal 
coalescence is conducted under PIS code SS. 

3.5.9 Metal Oxidation (PIS code MO) 

Small pieces of metal remaining on furnace or crucible surfaces are 
collected for conversion to the oxide phase in PIS code MO. These metal 
pieces are placed in a furnace for the conversion process. The oxide is 
then transferred to the vault (PYR0-11/TWCP-3542). 

3.5.10 Neptunium (PIS code Neptunium) 

A campaign to work off neptunium residues stored in the vault was 
undertaken in 1993 (PYR0-21 ITWCP-3542). This operation was only 
active during 1993. Any debris wastes generated from this operation 
would carry the PIS code Neptunium. SME information indicates that 
wastes generated under PIS code Neptunium would not contain RCRA
listed constituents nor would they have any RCRA hazardous 
characteristics (PYR0-21 ITWCP-3542). 

3.5.11 Pickling and Nitrate Holding (PIS code PK) 

Pickling (i.e., leaching metal with a strong acid) is typically a head-end 
operation. However, PIS code PK is included in this report because, 
after a few furnace runs, plutonium metal begins to accumulate on tools 
and furnace parts. It then becomes necessary to leach the plutonium 
from these items. In addition, after calcium metal reduction processes 
such as the metal preparation line (section 3.5.1 ), direct oxide reduction 
(section 3.5.2), and molten salt extraction (section 3.5.3), plutonium 
metal will have an adherent skin of calcium metal. Hydrochloric acid is 
used to dissolve Pu from tantalum furnace parts, and nitric acid is used 
to pickle Pu from other metals. The plutonium-bearing leachate solution 
is transferred to PIS codes CX or CXL in chloride operations, or to PIS 
code LR in nitrate operations (PYR0-121TWCP-3542). PIS code PK has 
not been active since 1992 and may have been incorporated into PIS 
code SS at that time (PYR0-281TWCP-3542). Due to the potential for 
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leaching heavy metals from the items treated, D006 (cadmium), D007 
(chromium), D008 (lead), and DO 11 (silver) are assigned to waste 
produced from PIS code PK 

3.5.12 Plutonium Trichloride Preparation (PIS code PTP) 

PIS code PTP was an intermediate process used in Pu metal production 
(PYR0-131TWCP-3542). Under this code, carbon tetrachloride was 
used to prepare plutonium trichloride by bubbling a carrier gas through 
carbon tetrachloride and passing the mixed gas stream through a bed of 
plutonium oxide at 500°-600°C before being absorbed in a 5-6 molar 
potassium hydroxide solution. The scrubber solution went in the caustic 
waste line to the RLWTF at TA-50. The carrier gases were argon, 
hydrogen chloride gas, and chlorine gas. The carbon tetrachloride was 
broken down into phosgene, carbon monoxide, and carbon dioxide gases 
in this process, which was active between January 1987 and June 1989, 
at which time the process switched to the use of phosgene gas until the 
process ended in May 1991. 

Feed material for PIS code PTP was high purity oxides from the vault or 
from PIS codes CA and MA. The product plutonium trichloride was sent 
to PIS code SS to be reduced to metal by the MSE or ER processes. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4 lists PIS codes for pyrochemical processes at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials for pyrochemical processes consist of the general 
types of materials listed in Table 1 that are obtained either from the storage vault, 
as process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Waste Form Identification 

Solid waste from pyrochemical processes primarily consists of spent 
salts, magnesium oxide crucibles, and debris waste. Debris waste 
contains glassware, plastics, ceramic materials, paper, rags, high
efficiency particulate air (HEPA) filters, metal containers, and small 
tools. Asbestos and leaded gloves may also be generated as process 
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Table 1. Process Feed Materials for Pyrochemical Operations 

Potential Presence of PIS Codes in Pyrochemical 
Feed Materials RCRA-Regulated Substances Processes 

Anode heels from P/S Typically contaminated with RCRA-regulated ER, RA, SS 
codes ER or SS heavy metals Cd, Cr, Pb and Ag (0006, 0007, 
( electrorefining step) 0008, DO 11 ). Heavy metals As, Hg, and Se 

are not present because they are volatilized 
from the Pu oxide feed at the high 
temperatures to which this material is 
subjected in PIS codes ER, RM, and SS 
( e1ectroret1ning step). 

Miscellaneous Typically contaminated with RCRA-regulated MO: Pu scrap and crucible 
materials with Pu heavy metals Cd, Pb, Hg, Ag and possibly Cr pieces from PIS code SS 
contamination (0006, 0008, 0009, DOll, and 0007) 

PK: hardware, metal, anode 
chips from other P/S codes 

Neptunium residues No RCRA-regulatcd substances Neptunium (only active in 
from vault 1993) 

Pu chlorides and Variable purity; may or may not contain ER, SO, SS 
fluorides from various RCRA-regulated substances 
PIS codes 

Pu metal or metal 1-Iigh purity, no RCRA-regulated substances, CRD (variable purity), MO, 
alloy from vault or unless noted otherwise SCB, SS, SSMD 
from various P/S 
codes 

Pu oxalates Typically fairly pure, no RCRA substances MP 
present 

Pu oxides from vault High purity oxides from P/S codes CA and MP (generally high purity), 
or from PIS codes CA, MA. OR (variable purity), PTP 
MA, RB, or RBJ 

Variable purity oxides from P/S codes RB and (generally high purity) 

RBJ; suspect contaminated with RCRA-
regulated heavy metals Cd, Cr and Pb (0006, 
0007, 0008). 
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waste. Prior to 1987, leaded gloves were discarded in the combustible 
and non~combustible debris waste streams. Between 1987 and May 
1992, leaded gloves were segregated from combustible debris and 
discarded in the metal debris waste stream because of concern that 
explosive lead oxides might form ifthe combustible debris waste was 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded~glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WOOF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (OWLS), was used to 
list each item identifier code and record its matrix material. This form 
was signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated by pyrochemical processes can be viewed in record 
TWCP~2513. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for plutonium feed materials 
at Building PF-4 are listed in Table 2. The designation material type 
(MT) (e.g., MT 52) is used within the DOE Complex to describe the 
isotopic composition of common blends of radioactive materials used 
within the Complex. The material type notation was developed because 
it is a convenient way to describe material types that have very 
consistent isotopic compositions. Table 2 indicates the isotopic 
composition of the material types at the time the waste was 
characterized. 

The material type provides the basis for estimating an upper bound for 
U~234, U~235, and Am-241 contents based on the rate of decay of their 
precursors, Pu~238, Pu-239 and Pu~241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers. The results of these 
calculations are tabulated in the last three columns of Table 2. The 
calculations assume that (a) none of these isotopes were initially present 
in the material, (b) the oldest plutonium material in inventory dates back 
to I January 1960, and (c) the waste was packaged on 1 January 1996, 
making_ it 36 years old at that time (TWCP~698) 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 

Plutonium Isotope Wt.% and Half-Life Weight Ratios 
8 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-2411 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 X 10'5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10-5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10"5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10"5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 ] X 10-5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10-6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 
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The results ofthese calculations are also tabulated in Table 2, assuming 
(a) none of these isotopes were initially present in the material, (b) the 
oldest plutonium material in inventory dates back to 1 January 1960, and 
(c) the waste was packaged on 1 January 1996, making it 36 years old 
(TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WOOF and OWLS. However, some of the plutonium 
recovery processes separate plutonium and americium, or plutonium and 
uranium, so that their relative ratios may be altered in the process outputs 
and wastes. Waste items may be either depleted or enriched in americium 
depending on whether the source of contamination is the process product 
or the process residues (TWCP-882). 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from 
pyrochemical processes at T A-55, and may be enriched in some cases, 
such as in MSE process waste from PIS code SS from 1992 to the 
present (TWCP-882). Am-241, Am-243, and Np-237 are present as 
secondary radionuclides in process waste from PIS code SS from 1984 
to 1990 (TWCP-882). Np-237 is expected to be the dominant 
radionuclide in waste from PIS code Neptunium. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if purposefully added 
to the feed material. U-235 ingrowth from the decay ofplutonium-239 
(half-life, 24,120 years) would be negligible due to the long half-life of 
Pu-239. U-234 would be present in MT 83 as a decay product of Pu-238 
(half-life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-238 
would have decayed to U-234. For MT 83 with an initial content of 
83.89 percent Pu-238, the atomic ratio U-234 to total plutonium would 
be about 0.14. Pa-231 and Cs-13 7 may be present in trace amounts 
because of their widespread presence as contaminants in TA-55 
operations (TWCP-5164, TWCP-5165). 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK 
report wi II be updated to incorporate the results of these comparisons. 



TWCP-AK-2.1-006,R.2/IC 1 (LA-UR-02-1713) 
Effective Date: 03/21102 

3.6.3 Chemical Content Identification 
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Chemical inputs to pyrochemical processes are listed in Table 3. The use 
of strong acids, bases, or oxidizers does not result in RCRA listings for 
solid wastes from these processes because ofthe absence offree liquids 
in this waste. However, 0006, 0008, 0009, 0019 and P120 codes apply 
to some of the pyrochemical process wastes, as noted in Table 3. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste numbers (HWNs) to process wastes from 
pyrochemical operations is summarized below, as well as on the process timelines in 
Attachment 3, and the table of process inputs and outputs in Attachment 4. These 
assignments take into account the possible presence of RCRA chemicals in process waste 
as a result of their suspected or known presence in feed materials, chemical inputs, 
equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

Pl20 (vanadium pentoxide) applies to waste generated under P/S code SO from 
February to March 1998, and under P/S code SS from May 27, 1998 to June 10, 
1998. To be conservative, this HWN is assigned to waste containers with 
packaging dates extending to the end of December 1998 (TWCP-5372). 

No ForK codes apply to solid wastes generated by pyrochemical processes. 
Although used for cleaning metal parts, Freon would not be present in the waste 
because the parts were air-dried. Carbon tetrachloride was used as a chlorination 
reagent, and not as a solvent. No K-listed chemicals were present in the feed 
materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

No 0001 (ignitable), 0002 (corrosive), or 0003 (reactive) listings apply to solid 
wastes from pyrochemical processes because no ignitable chemicals were used in 
these processes and because the solid wastes do not contain any free liquids (see 
Section 5.0). 

0005 (barium) applies to salt waste generated under P/S code RA. 

0006 (cadmium), 0007 (chromium), 0008 (lead), and DOll (silver) are assigned 
to the zinc metal waste produced from P/S code RA. ln the ER process, these 
RCRA-regulated heavy metals concentrate in the anode heel, which then may be 
treated in the pyroredox process (P/S code RA) to transfer them to the zinc 
button, or may be roasted in air to fonn metal oxides and then be dissolved in 
nitrate operations. Thus, only the zinc button output could contain RCRA
regulatcd metals above the toxicity characteristic limits. 
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Table 3. Chemical Inputs to Processes Described in This Report 

PIS Codes in Which 
RCRA~Listed 

Chemical Input Chemical Is Used Comments on Applicability of RCRA HWNs (if any) 
Gases 
Chlorine gas DOO 1 and D002 do not apply to these gases because there are no 
Hydrogen chloride free liquids in this waste. Also the gas cylinders are outside the 
Hydrogen fluoride building, and the gases are plumbed into the glovebox. 0003 
Phosgene gas does not apply to phosgene because any excess chemical was 

passed through a solution of sodium hydroxide or potassium 
hydroxide, thereby producing a chloride salt solution. 

Acids 
Hydrochloric acid D002 does not apply to the solid wastes because there are no 
Nitric acid free liquids in this waste 
Bases 
Potassium hydroxide D002 docs not apply to the solid wastes because there are no 
Sodium hydroxide free liquids in this waste 
Inorganic chemicals 
Aluminum oxide 
Calcium chloride 
Calcium fluoride 
Iodine 
Lithium chloride 
Molybdenum oxide 
Potassium chloride 
Sodium chloride 
Vanadium pentoxide SD, SS P120 applies to waste generated under PIS code SD from 

February to March 1998, and under P/S code SS from May 27, 
1998 to June I 0, 1998 

Zinc chloride 
Metals 
Bismuth metal 
Cadmium metal ER, SS D006 applies to a limited number of anode heels produced in 

PIS codes ER and/or SS using cadmium as a solvent. However, 
these heels are in the vault, with no plans to purify them in the 
near future. 

Calcium metal 
Gallium metal 
Lead metal ER, SS 0008 applies to a limited number of anode heels produced in 

PIS codes ER and/or SS using lead as a solvent. However, these 
heels are in the vault, with no plans to purify them in the near 
future 

Mercury metal SSMD 0009 applies to PIS code SSMD, in which it was used for about 
one week in the summer of 1994. 

Organic chemicals 
Carbon tetrachloride PTP DO 19 applies to PIS code PTP in which this chemical was used 

between 1187 and 6/89. F002 does not apply because carbon 
tetrachloride was used as a chlorination reagent, not as a 
solvent. 

Freon SCB F002 does not apply to debris waste from PIS code SCB. While 
freon may have been used to clean parts (PYR0-24/TWCP-
3542), the parts were air dried , and no free liquids are present 
in the waste. 
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0006 (cadmium), D007 (chromium), 0008 (lead), and DOll (silver) arc assigned 
to waste produced from PIS code PK. 

D006 (cadmium) and D008 (lead) apply to waste from PIS codes ER and SS due 
to their use as secondary solvent metals. 

D008 (lead) is assigned to metal waste debris from all PIS codes in pyrochemical 
processes due to the disposal of leaded gloves. Prior to May 1992, leaded gloves 
were disposed as metal debris without otherwise being segregated. Since May 
1992, however, these gloves have been routinely segregated from other metal 
debris although they are still discarded under the originating PIS code 
(TWCP-4166). 

D009 (mercury) is assigned to wastes generated under PIS code SSMD during the 
summer of 1994, when a week-long set of experiments contacted small amounts 
of plutonium with mercury (under 10 grams) (PYR0-221TWCP-3542). At the end 
of these experiments, the mercury was solidified to allow disposal. 

D019 (carbon tetrachloride): Until sample analyses become available, debris 
waste items from PIS code PTP (1986 to early 1988) are conservatively assigned 
DO 19 although the carbon tetrachloride was probably destroyed in the process. 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP WAP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes that 
the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 
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• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation ofthe Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4 720). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200 °F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. Corroborative 
data are provided by screening tests on similar pyrochernical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501, page WF-34-1 0). These tests yielded liquid with pH greater than 3, so the 
wastes cannot be considered corrosive, and demonstrated that the liquid does not corrode 
steel at a rate greater than 0.25 inch per year. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in 
accordance with Reconciliation (?f Visual h.xamination and Radiography lnfhrmation 
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non
compliant by filing a Prohibited Waste Report in accordance with Nonconformance 
Reporting and Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 
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7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in glovcboxcs. 

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, (3) and 
no sparking. Experimental results on the reactivity ofLANL DOR salt with water and the 
reactivity in air of heated calcium metal nodules from DOR salts indicate the absence of 
"dangerous when wet materials" and pyrophoricity in these salts (TWCP-3730, TWCP-
3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any tree liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the pyrochemical processes, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 3, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. Any organic compounds present in the process materials 
would be destroyed or vaporized by the high temperatures of the pyrochemical processes 
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that dominate pyrochemical processing. All transformers known to contain PCBs have 
been tracked from the time of startup of TA-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005,R.2, Section 8.0). This oil does not enter the LANL disposal 
operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic ofreactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-spec(fic sources), 261.32 (Hazardous wastesfrom spec(fic sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues there(?!J 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation qfhazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ,R.5) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Records Management (TWCP-QP-1.1-004) 

• Reconciliation qf Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria.fi>r the Waste isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Waste Analysis Plan (Attachment B) to the Hazardous Waste Facility Permit issued 
to the Waste LWJlation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

PIS codes: CRD, ER, MO, MP, OR, Neptunium, PK, PTP, RA, SCB, SD, SS, and SSMD. 
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Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on obtaining 
coptes. 

Information 
Category 

TWCP Record No. Code* Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu Document does not give 
recovery processes Conversion and Scrap Recovery residues and the various information about RCRA 

Operations, LA-11069-MS, treatment approaches used in constituents introduced or 
March 1988. recovering plutonium from scrap present in the processes 

TWCP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense Budget information may not be 
related. related. acceptable. 

TWCP-697 c Waste management requirements Los Alamos TRU Waste Waste management Overview document- Generator 
to meet WIPP WAC Certification Plan for Nev.·ly requirements to meet WIPP Attachments provide more 
requirements were formalized in Generated TRU Waste, WCP- WAC requirements. Generator detailed information. 
1984. HS£7-CPL-01, R.2 (November Attachments were used to 

1984) describe and reference specific 
generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 WM/EC- Gives Material Type Does not give information on 
compositions 96-032 compositions how material may fractionate 

Benchmark Environmental Corp. 
in TA-55 waste processes. 

Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los Alamos NMT-7 Attachment, January Documents how controls to meet Information is not extremely 
TRU Waste Certification Plan for 1995, TRUWM-TA55-CPA- WIPP WAC were implemented detailed. 
Newly Generated TRU Waste, 03,ROO and how independent 
ROS verification was accomplished. 

TWCP-701 c TA-55 Generator Attachment to TA-55 Attachment, 1987, TRU- Documents how controls to meet Information is not extremely 
the TRU Waste Certification Plan MST12-CPA-03,ROO WIPP WAC were implemented detailed. 
for Newly Generated TRU Waste and how independent 

verification was accomplished. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-816 D Jim Foxx Interview on Number 
of Layers of Packaging 

TWCP-882 (UCNI) D Secondary Radionuclides and 
Toxic Metals in TA-55 TRU 
Waste 

TWCP-886 c Color Flow Diagram ofPu-
processes at TA-55. 

TWCP-887 D Co-mingling of Defense and 
Non-Defense TRU Waste 

TWCP-1258 B "Waste Determination Report for 
Waste Stream TA-55-43, Lot 
No.I" 

TWCP-2498 c Procedure for Salt Distillation in 
Room 429, PF-4 

TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 34" 

Source 

C.L Foxx, Los Alamos National 
Laboratory 

Memo from Jim Foxx 

Diagram from Jim Foxx 

Memo from Jim Foxx 

LANL internal report 

TA-55 Document, 103-MPP-R02 

Rocky Flats Environmental 
Technology Site Report 1995 

Summary 

Waste was co-mingled with 
room trash, and was initially 
boxed as low-level waste. 
Subsequently, some of these 
waste boxes were returned for 
disposal in drums as TRU waste 
when on-site radioassay results 
showed them exceeding the low-
level discard limits. 

Lists additional radionuclides 
and metals potentially in waste, 
subdivided by process status 
code. Covers time period from 
1978 to present. 

Indicates that process inputs are 
thermally treated and that 
heavy metals from process 
inputs end up in the nitric acid 
evaporator bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at TA-55 
through 1997 

Table B-1 lists the 
decomposition and vaporization 
temperatures of Hg, Se, and As 
and their oxides and chlorides. 

Contains materials used in the 
process 

Page WF34-1 0 contains results 
oftests for corrosivity 

Attachment 1 
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Limitations 

None 

Best information available, but it 
is based on worker recollection 
because other records are not 
available. 

Does not indicate solvent input 
to processes. 

None 

None 

No RCRA analyses documents 

Tests were conducted on 
residues rather than on waste. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-2502 D "Acceptable Knowledge 
Personnel Interview Form" for 
Waste Stream TA-55-39 
(pyrochemical salts) and P/S 
codes MP, OR, SS, PX, PY, ER 
andRM 

TWCP-2505 (UCNI) c Procedure for Plutonium 
Electrorefining (P/S code SS) 

TWCP-2506 (UCNI) c Procedure for Fused Salt 
Extraction of Americium and 
Plutonium Metal (P/S code SS) 

TWCP-2507 (UCNI) c Procedure for Direct Oxide 
Reduction (P/S code OR) 

TWCP-2513 A Example of Generator Reports 
for Drum 54856 

TWCP-2539 (UCNI) c Preparation ofPu Metal by the 
Fluoride Reduction Process 

TWCP-2540 (UCNI) A Answers to questions about 
pyrochemical processes 

TWCP-2541 (UCNI) c Procedure for Pyroredox 
Processing of Spent 
Electrorefining Anodes (P/S code 
RA) 

TWCP-3542 (UCNI) c Procedure for Metal Breaking 
(PYR0-1) Press (P/S code SS) 

TWCP-3542 (UCNI) c Procedure for Electrorefining 
(PYR0-2) Plutonium Metal - CRAC Cell 

(P/S code SS) 

Source Summary 

Jim Foxx, NMT-7 Answers to miscellaneous 
questions on pyrochemical 
processes. 

TA-55 Document, 432-MPP-ROS Contains materials used in the 
process 

TA-55 Document, 440-MPP-ROS Contains materials used in the 
process 

TA-55 Document, 426-MPP-R05 Contains materials used in the 
process 

TA-55 Records Management Example of generator records 
Center including WPRF #07045 and 

WODF form showing the waste 
generator certification statement. 

TA-55 Document, 487-REC-R01 Contains materials used in the 
process 

Jim Foxx, NMT-7-WM/EC-99- Also contains old records of 
118 analysis of DOR salts 

TA-55 Document, 460-MPP-ROO Contains materials used in the 
process 

TA-55 Document, 408-MPP-R05 Contains materials used in the 
process 

TA-55 Document, 410-MPP-R03 Contains materials used in the 
process 
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Limitations 

Not a good overliew 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

Older forms are often hard to 
read 

No RCRA analyses documents 

None 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 

interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-3542 (UCNI) c Procedure for Electrorefining of 
(PYR0-3) Plutonium Metal, Nominal Four 

Kg Scale (PIS code SS) 

TWCP-3542 (UCNI) c Procedure for Chloride Melt 
(PYR0-4) Preparation for Electrorefining 

and Fused Salt Extraction {P/S 
code SS) 

TWCP-3542 (UCNI) c Procedure for Reverse Cell 
(PYR0-6) Electrorefining (P/S code SS) 

TWCP-3542 (UCNI) c Procedure for In-Situ 
(PYR0-7) Chlorination of Plutonium Metal 

(PIS code SS) 

TWCP-3542 (UCNI) c Procedure for Coalescence of 
(PYR0-8) Plutonium Metal (PIS code SS) 

TWCP-3542 (UCNI) c Procedure for Salt Stripping of 
(PYR0-9) Electrorefining Salts (P/S code 

SS) 

TWCP-3542 (UCNI) c Procedure for Salt Stripping of 
(PYR0-10) Electrorefining Salts Using 

Oxygen/Argon Sparging (PIS 
code SS) 

TWCP-3542 (UCNI) c Procedure for Actinide Metal and 
(PYR0-11) Alloy Oxidation (P/S code MO) 

TWCP-3542 (UCNI) c Procedure for Pickling of 
(PYR0-12) Plutonium Metal and 

Pyrochemical Process Equipment 
(PIS code PK) 

TWCP-3542 (UCNI) c Procedure for Chlorination of 
(PYR0-13) Plutonium Compounds (P/S code 

PTP) 

Source 

TA-55 Document, 430-MPP-R02 

TA-55 Document, 431-MPP-ROS 

TA-55 Document, 435-MPP-R02 

TA-55 Document, 437-MPP-R02 

T A-55 Document, 445-MPP-
R06.l 

TA-55 Document, 450-MPP-R04 

TA-55 Document, 453-MPP-R07 

TA-55 Document, 497-MPP-R04 

TA-55 Document, 405-MPP-R03 

TA-55 Document, 407-MPP-R04 

Summary 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 
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Limitations 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 

interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-3542 (UCNI) c Procedure for Reduction ofPu02 
(PYR0-14) to Metal, 700g Scale (PIS code 

OR) 

TWCP-3542 (UCNI) c See Special Processing reference 
(PYR0-15) SP-29 in TWCP-3543 

TWCP-3542 (UCNI) c Procedure for Semi-continuous 
(PYR0-16) DOR with Salt Regeneration (PIS 

code OR) 

TWCP-3542 (UCNI) c Procedure for Electrorefining of 
(PYR0-17) Pu Metal, Nominal6 kg Scale 

(PIS code SS) 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-18) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-19) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-21) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-22) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) c Procedure for Salt Distillation 
(PYR0-23) (PIS code SD) 

Source Summary 

TA-55 Document, 420-MPP-R05 Contains materials used in the 
process 

TA-55 Document, Contains materials used in the 
434-MPP-R01 process 

TA-55 Document, Contains materials used in the 

426-MPP-R05 
process 

TA-55 Document, Contains materials used in the 

432-MPP-07 
process 

Jim MeN eese, NMT -2 SME review of Pyrochemical 
Processing AK Report 

Jim Foxx, NMT-7 SME review ofPyrochemical 
Processing AK Report 

Sammi Owens, NMT-2 Answers to questions about PIS 
code Neptunium 

Peter Lopez, NMT-5 Answers to questions about PIS 

Walt Griego, NMT-2 
code SSMD 

TA-55 Document, 102-MPP-ROl Contains materials used in the 
process 
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Limitations 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

Generally good comments, but 
SME couldn't always recall 
specific information about an 
aspect of a process. 

None 

Classified nature of information 
places limitations on information 

Project occurred long enough in 
the past that SMEs had difficulty 
recalling details. 

No RCRA analyses documents 

* Information Category Codes: A = forms intended for use in waste certification, B = data from contro!led databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-24) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) c Procedure for Fused Salt 
(PYR0-25) Extraction of Americium from 

Plutonium Metal 

TWCP-3542 (UCNI) D Acceptable Knowledge Interview 
(PYR0-27) Form for Pyrochemical 

Processing 

TWCP-3542 (UCNI) c Acceptable Knowledge Interview 
(PYR0-28) Form for Pyrochemical 

Processing 

TWCP-3730 (UCNI) B Pyrophoricity characterization 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 D Procedure for Waste 
Management at TA-55 

TWCP-4162 D Answers to questions about PIS 
codes PB, PuBe, CC, MB, MS, 
FF, BF, and other issues 

Source 

Mike West, NMT-2 

Greg Bird, NMT-2 

TA-55 Document 440-MPP-ROO 
-R08 

JimFoxx, NMT-7 

Jim F oxx, NMT -7 9123199 

Characterization of Direct Oxide 
Salts (LA-CP-95-0098) 

Memo (MST -12-AR0-88-052) 

Memo (MST-12-AR0-88-077) 

TA-55 Document, 406-GEN-ROO 

Interview with Jim Foxx, 
10112100 

Summary 

Answers to questions regarding 
PIS codes SBB and SCB. No 
RCRA-listed metals used in 
processes, Freon may have been 
used to clean parts. 

Contains materials used in the 
process 

Answers to questions regarding 
usage timeframe for vanadium 
pentoxide 

Answers to questions regarding 
processes done in Special 
Processing and Pyrochemical 
Processes 

Hydrogen generation and 
pyrophoricity of DOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts. 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 

Answers to questions on use of 
asbestos at TA-55, non-defense 
activities, and specific PIS codes 
in chloride operations. 
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Limitations 

SMEs couldn't recall some 
specific information. 

No RCRA analyses documents 

Answers to specific questions or 
topics 

Answers to specific questions 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-4164 D Answers to questions about 
various P/S codes 

TWCP-4166 D Answers to questions about PIS 
codes DO, EV, HP, CF, OR, RM, 
py 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of silver from 
ash 

TWCP-4720 B Describes the procedure to be 
taken at TA-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact Test 
Facility 40-mm gun, P/S codes 
ITF and ITF4) to ensure that 
explosives do not enter the waste 
stream 

TWCP-5164 D Sources ofCs-137 and Pa-231 in 
TA-55 TRU waste 

Source 

Interview with Jim Foxx, 
10/16/00 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10118/00 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 2 
(issued March 27, 2000) 

Interview with Jim Foxx (TA-55 
SME) on April2, 2001 

Summary 

Answers to questions on use of 
silver, disposal of ash and resins, 
and use of gases. 

Answers to questions on use of 
chromium and silver, RCRA 
metals in cement, asbestos in 
furnaces and gloves, and disposal 
of spray cans used in gloveboxes. 

Segregation of non-defense 
wastes began on 2 7 August 1998; 
analytical data show that silver in 
ash is below limits of regulatory 
concern 

Procedure to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

Plutonium operations never 
handled Cs-137 or Pa-231 in any 
ofthe Pu processing areas at TA-
55. However, Cs-137 is expected 
to be present in the wastes 
because it is a fission product of 
several Pu isotopes. Pa-231 is 
expected to be present (as a 
function of the age of the waste) 
because it is a decay chain 
daughter ofPu-239 and U-235. 

None 

None 

None 
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Limitations 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell when 
this document was first issued, 
and how the potential for 
unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-5165 D Sources ofCs-137, Pa-231, and 
Cm-244 in TA-55 TRU waste 

TWCP-5372 D Applicability of P 120 to waste 
generated by PIS codes SD and 
ss 

TWCP-AK-2.1- A Process Acceptable Knowledge 
002,R.2 Report for Chloride Operations 

at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
003,R.2 Report for Metal Operations at 

TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
004,R.2 Report for Miscellaneous 

Operations at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
005,R.2 Report for Nitrate Operations at 

TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
007,R.2 Report for Special Processing 

Operations at TA-55 

Source 

Interview with Jim Foxx (TA-55 
SME) on April11, 2001 

Interview with Jim Foxx (TA-55 
SME) on May 7, 200 I 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Summary 

Dominant source of Cs-13 7 
expected to be due to residual 
contamination from original 
separation of Pu from production 
fuel. Cm-244 introduced in PIS 
code DOP starting in 1988, but 
could also show up after that date 
in IS, WE, CA and CF. 

Vanadium pentoxide was used 
between February 1998 and June 
1998. SME information indicates 
that waste from this work would 
have been packaged into 
containers that were closed by the 
end of December 1998. 

Detailed information on each PIS 
code for chloride operations at 
TA-55 

Detailed information on each P/S 
code for metal operations at T A-
55 

Detailed information on each P/S 
code for miscellaneous operations 
at TA-55 

Detailed information on each PIS 
code for nitrate operations at TA-
55 

Detailed information on each P/S 
code for special processing 
operations at TA-55 

None 

None 

None 

None 

None 

None 

None 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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I 
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I 

I 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-PLAN -0.2. 7- c Los Alamos National Laboratory 
00l,R.5 Transuranic Waste Characteri-

zation AK Information Summary 

Source 

LANL T A-55 waste management 
database, LANL T A-54 TRU 
waste management database, and 
TWCP AK reference base on 
generator's original data 

Summary 

Detailed information on each 
waste drum and waste stream 

None 
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Limitations 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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MAPOFTA-55 
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Note: The Plutonium Facility, Building PF-4, is labeled PF- 4 on this map. 
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TIMELINE FOR PYROCHEMICAL PROCESSES (continued) 
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* 0008 applies to leaded gloves which where discarded in a separate waste stream after 1992, still under the originating PIS code; also, 0008 applies to 
crucibles and salts discarded under PIS codes ER and/or SS from 198 7 to 1989 

** Notes on time-dependence of RCRA codes. Prior to 1987, leaded gloves were not segregated from combustible debris. Between 198 7 and May 1992, they 
were segregated and discarded in the metal debris waste stream. Since May 1992, they have been routinely segregated and assigned to a leaded-glove waste 
stream, still under the originating PIS code (TWCP-4166). 
P120 = applies to waste generated under PIS code SO from 2198- 3198 and under PIS code SS from 5127198- 6110198 
0006 = applies to crucibles and salts discarded under PIS codes ER and/or SS from 1987 to 1989 
0009 = applies to waste discarded under PIS code SSMO from 06194-08194 
0019 = applies to waste discarded under PIS code PTP from 01187-06189 



TW CP-AK-2 .1-006,R.2/IC 1 (LA-UR -02-1713) 
Effective Date: 03/21/02 

TIMELINE EXPLANATION 

• • 

------------

The P/S code is established either in 
the P/S diagrams and/or in the procedures 
designating the start and end dates. 

Extrapolate out two (2) years beyond the 
last revision date for the procedure to next 
possible review date. 

Attachment 3 
Page 3 of3 



TWCP-AK-2.1-006,R.2/IC I (LA-UR-02-1713) 
Effective Date: 03/21102 

PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

CRD Chlorination/reduction RD&D plutonium metal Calcium metal, Pu to vault; salt and Salt and crucibles to 
(varying purity) chlorine gas crucibles to vault if discard if <DL 

>DL. 
Rags, tools, labware, 
gloves to discard 

ER (currently Electrorefining Impure Pu metal from Magnesium chloride, Pu metal (high Magnesia crucibles, 
included in P/S code OR cadmium metal, purity); anode heels metal cathodes 
P/S code SS) bismuth metal, lead sent to vault or to P/S (usually tungsten) 

metal, gallium metal code RA; molten 
salts sent to vault or 
to P/S code CXL 
(1984-86) or to 
carbonate 
oxidation/distillation 

MO Metal Oxidation, Room 429 plutonium scrap and No chemicals used. Pu oxide to vault. Crucibles <DL to 
crucibles from P/S code Crucible >DL to discard. 
ss vault 

Labware, gloves, rags 
to discard 

MP Metal Preparation Pu oxide (varying purity, Calcium metal, iodine, Pu metal to vault or Labware, tools, rags, 
generally high), from hydrogen fluoride gas, to P/S codes CA or gloves to discard. 
vault or from P/S codes magnesium oxide SS. Slag and Slag (calcium 
RB or RBJ crucibles to P/S codes fluoride and calcium 

ED or SC if> DL. iodide), magnesium 
MgO sand reused if oxide sand, and 
possible. crucible pieces sent 

to P/S codes ED or 
SC if< DL, to be 
leached and 
discarded 

Attachment 4 
Page 1 of 4 

EPA Codes2 References3 

*0008 TWCP-3542 
(PYR0-18) 

0006 
0008 
*0008, 
Pl20 

*0008 TWCP-3542 
(PYR0-11) 

*0008 TWCP-352, 
TWCP-2502, 
TWCP-2506, 
TWCP-2539 



TWCP-AK-2.1-006,R.2/IC1 (LA-UR-02-1713) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

Neptunium Neptunium Neptunium residues Chemicals used not 
from vault; no RCRA- described, but no 
regulated constituents or RCRA-regulated 
characteristics constituents or 

characteristics were 
used. 

OR Direct Oxide Reduction plutonium oxide Calcium metal, oxygen 
(varying purity) gas, chlorine gas 

PK Pickling and Nitrate Holding Hardware, metal, anode Hydrochloric acid, 
chips. nitric acid 

PTP Plutonium Trichloride Plutonium dioxide Chlorine gas, hydrogen 
Preparation chlorine gas, carbon 

tetrachloride, phosgene 
gas, calcium metal, 
aluminum metal, 
calcium chloride, 
sodium chloride, 
potassium chloride, 
sodium hydroxide, 
potassium hydroxide, 
hydrochloric acid, 
nitric acid 

Process Outputs 

Product \Vaste Stream1 

Classified Waste description is 
classified, but does 
not contain any 
RCRA-regulated 
constituents or 
characteristics 

Pu metal to P/S CA Salts and crucibles 
or SS depending on <DL sent to chloride 
purity. Salts and operations and 
crucibles >DL to discarded under P/S 
vault or P/S code SS code CXL or DO 
or CXL. Chlorine after 198 8 (or under 
off-gas sent through OR before 1988); 
scrubber, and caustic caustic solution < DL 
solution to PIS code sent to RL WTF 
CXLif>DL 
Pu metal to Hardware to discard 
originating P/S. HCl 
leach solution to P/S 
CX or CXL, nitric 
acid leach solution to 
P/S LR. 
Pu metal to P/S code Salt, crucibles < DL 
SS, CA, or vault. HCI to discard. 
leach solution to P/S 
ex, nitric acid leach Tools, labware, rags, 
solution to P/S LR. gloves to discard 

Attachment 4 
Page 2 of4 

EPA Codes2 References3 

TWCP-3542 
(PYR0-21) 

D005, TWCP-1258, 
*D008 TWCP-2502, 

TWCP-
2507; 
TWCP-3542 
(PYR0-14, 
PYR0-15, 
PYR0-16, 
PYR0-18, 
PYR0-19) 

D006 TWCP-3542 
0007 (PYR0-12) 
0008 
*0008 
DOll 

*0008 TWCP-3542 
0019 (PYR0-13) 



TWCP-AK-2.1-006,R.2/IC1 (LA-UR-02-1713) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

RA Recovery of Anode Anode heels from vault Calcium metal, zinc 
chloride, potassium 
chloride 

SCB Chlorination Ca/Al Scrubbing Pu samples from PIS Calcium metal, 
RD&D codes OR or SS aluminum metal, 

calcium chloride, 
sodium chloride, 
potassium chloride, 
chlorine gas 

SD Salt Distillation Salts from various P/S Vanadium pentoxide, 
codes molybdenum oxide 

ss Salt Stripping Pu oxide or metal from Calcium metal, 
the vault or from P/S calcium chloride, 
codes DO, CA, MA (Pu sodium chloride, 
turnings) potassium chloride, 

chlorine gas, vanadium 
pentoxide, oxygen gas, 
molybdenum oxide, 
magnesium chloride, 
lithium chloride 

Process Outputs 

Product Waste Stream 1 

Pu metal to vault or Salt 
to P/S code ER, zinc 
metal (containing any Labware, gloves, rags 
RCRA heavy metals) to discard 
to vault or further 
treated 
Pu to Vault. Salt, Salt, crucibles < DL 
crucibles > DL to to discard 
vault. 

Tools labware, rags, 
gloves to discard 

Calcium chloride Distilled salts to 
salts to P/S CXL or discard 
vault. Sodium and 
potassium chloride Crucible pieces to 
salts to vault or discard 
distillation. Pu 
residue to vault 
Pu metal (high Labware, tools, 
purity) to PIS CA. magnesium oxide 
Impure metal pieces crucible to discard if 
to P/S MO. Salt and <DL 
crucibles to P/S codes 
CXL orWM. 
Labware, tools to 
aqueous recovery or 
vault if>DL. 

Attachment 4 
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EPA Codes2 References3 

D006 TWCP-2541 
D007 
DOOS 
*DOOS 
DOll 

*DOOS TWCP-3542 
(PYR0-25) 

*D008 TWCP-2498, 
Pl20 TWCP-3542 

(PYR0-23, 
PYR0-24) 

D006 TWCP-352, 
D008 TWCP-2498, 
*D008 TWCP-2505, 
Pl20 TWCP-

2506; 
TWCP-3542 
(PYR0-1 
through -4, 
and -6 
through -1 0, 
PYR0-17, 
PYR0-18, 
PYR0-28) 



TWCP-AK-2.1-006,R.2/IC1 (LA-UR-02-1713) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

SSMD SS Material Development Samples ofPu from P/S Calcium chloride, 
codes CA and SS. sodium chloride, 

potassium chloride, 
mercury metal, 

Process Outputs 

Product \Vaste Stream' 

Pu metal returned to Salt residue to P/S 
P/S codes CA and code SS and vault. 
SS. 

Crucible residue to 
vault or discard. 

Attachment 4 
Page4 of4 

EPA Codes2 References3 

*0008 TWCP-3542 
0009 (PYR0-22) 

1 All PIS codes generate routine laboratory debris waste which typically consists of glassware, plastics, ceramic materials, paper, rags, high-efficiency particulate air filters, metal 
containers, brushes, and small tools. Leaded gloves may also be generated and are segregated from other metal debris. 

2 See discussion in Section 4.0 for details on the applicability of the EPA HWNs listed in this column. The EPA HWNs listed apply to the solid TRU waste only and notto any 
other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting treated waste stream is evaluated for hazardous waste 
constituents and assigned the applicable EPA HWNs. All P/S codes have the potential to generate leaded gloves. The gloves are segregated from other metal debris waste and 
are assigned EPA HWN 0008 under the originating PIS code. 

3 Refer to the Acceptable Knowledge Roadmap in Attachment I. 

* 0008 due to leaded gloves 



TWCP-AK-2.1-006,R.2/IC1 (LA-UR-02-1713) 
Effective Date: 03/21/02 

SIMPLIFIED PIUCESS STATUS DIAGRAM 

DISCARD 

D CIUidu '-rations Nitratu '-"'muoos 

Attachment 5 
Page 1 of 1 
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TWCP-AK-2.1-006,R.2/IC 1 (LA-UR-02-1713) 
Effective Date: 03/21102 

Item 
Identifi- AKNo.l Source 
cation• No. I 
SBB Procedw'e TWCP-
and review form 3542/Pyro-
sea. indicates 8 
and possible use 
Geocral ofFreonTF 

for R01-R04 

ORand Per Jim Foxx, TWCP-
SCB Ba(D005) 2540 

possible in 
some batches 
of waste 
stream 

~Wo..~er 
EVatUata'(lilillt Name) 

f Rb~er..r 
SPM Revi (Print Name) 

Decision/Discrepancy Resolution Documentation 
T A-55 Pyrochemical Processes 

AKNo.2 Source Decision/Discrepancy 
No.2 

Inteniew with TWCP- Freon not listed in report 
Jim Foxx, 3542/Pyro-
doesn't recall use 18 
ofFROO. said it 
could have been 
used to clean 
tantalum or 
tungsten parts. 
ThennotTRU 
Interview with TWCP-
Mike West and 3542/Pyro-
Greg Bird-SBB 24 
anSCB-no 
RCRA metals, 
but Freon may 
have been used. 
Report assigns Process 
DOOStoPIS Report 
codeRAonly 

• Item identification can be PS Code. waste stream, drum ID, item ID, or other identificatim of items affected. 
•• Ratlroale code: (A=Professional Judgment; B=Most CODSCl"Vlllive Decision; OoO!bcr (SpecifY)] 

Page 1oft 

Source: TWCP-07908 

Rationale•• 

C-SME indicated Freon could 
have been used but the cleaning 
takes place outside the glovebox 
before the TRU process took 
place. TRU waste would have 
no Freon TF. See attached 
meeting notes. 

C-SME said D005(AR grade 

Attachment 6 
Page 1 of 1 

used) would stay in salt Need to 
remove DOOS i'om the RA. See 
attached meeting notes. 
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TA-55 (LA-UR-02-1715) 

Process Acceptable Knowledge Report for Nitrate Operations at 

nNCP-AK-2.1-006,R.2/IC1- Process Acceptable Knowledge Report for Pyrochemical Processes 
at TA-55 (LA-UR-02-1713) 

TWCP-AK-2.1-007,R.2/IC1 - Process Acceptable Knowledge Report for Special Processing at 
TA-55 (LA-UR-02-1712) 
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Operations at TA-55 (LA-UR-02-1709) 

Patricia G. Patton 
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Processes at TA-55 
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Processing at T A-55 

Printed for Louise Garcia <louise@lanl.gov> 1 
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Radioisotopic content of the waste: 

Page viii of viii 

Variety of plutonium material types with different isotopic compositions. Am-241, Am-243, 
Np-237, and U-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some processes separate plutonium and americium so that the waste will 
usually be enriched in americium, bm may also be depleted in some cases. Np-237 may be the 
dominant radionuclide in some cases. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• D005 (barium) applies to salt waste generated under PIS code RA 

• D006 (cadmium) and D008 (lead) apply to PIS codes ER and SS 

• D006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver): zinc metal waste from 
PIS code RA 

• D006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver): waste from PIS code 
PK 

• D008 (lead): metal waste debris from all PIS codes in pyrochemical processes due to disposal 
of leaded gloves; after May 1992,leaded gloves were separated from other metal debris 

• • D009 (mercury): waste from PIS code SSMD during the summer of 1994 

• 

• D019 (carbon tetrachloride): waste from PIS code PTP (1986 to~ _ )"!.ft ..... 1. ~.1-z. 

j 1'1B'\ 
• No F or K codes ~ 1'1A-

• P120 (vanadium pentoxide): waste from PIS code SD from 02198 to 03198; and PIS code SS 
from 5127198 to 6110198 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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• Metal preparation and purification (pyrochemical processes) 
• Aqueous waste treatment 

This report focuses on metal preparation and purification processes (pyrochemical 
processes). Pyrochemical operations for plutonium include the following 
processes: 

• metal preparation line (MPL) (PIS code MP), 

• single-pass direct oxide reduction (DOR) and multiple-cycle direct oxide 
reduction (MCDOR) with in-situ regeneratimErtd eleetrore~ (PIS code 
OR), 

• electrorefining (ER) (initially PIS code ER; but now part of PIS code SS), 

• molten salt extraction (MSE) (PIS code SS), 

• salt stripping (salt stripping, salt distillation, carbonate oxidation, and oxygen 
sparging) (PIS code SS), 

• pyroredox (PIS code RA), 

• pickling (PIS code PK) and metal oxidation (PIS code MO) . 

NOTE: In contrast with most PIS codes, PIS code SS has grown over the 
years to encompass several activities that are different steps in the 
metal refining process, rather than representing a single distinct 
operation. As such, discussion of this PIS code is covered under 
more than one subsection. 

Several research and development (R&D) processes also took place in 
pyrochemical operations: 

• Chlorination/Reduction R&D (PIS code CRD), 

• Chlorination Ca/Al Scrubbing R&D (PIS code SCB) (PYR0-241 
TWCP-3542), and 

• Salt Stripping Materials Development (PIS code SSMD) (PYR0-221TWCP-
3542). 

Each ofthese processes is described below. A complete listing of PIS codes for 
pyrochemical processes, their descriptions, feed materials, and inputs and outputs 
is found in Attachment 4. A simplified process flow diagram for pyrochemical 
processes is found in Attachment 5 . 
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3.4.1 Metal Preparation Line (PIS code MP) 

The ~L (conducted under P/S code MP) produced plutonium metal 
from the tetrafluoride salt until1992 (TWCP-352). Plutonium oxides 
derived from the ~ion of oxalate or peroxide precipitates (in 
nitrate operatio~cted with hydrogen fluoride gas to form 
plutonium tetrafluonde. Because the plutonium oxide feed material had 
been purified in previous aqueous processes, it contained less than trace 
amounts ofRCRA-regulated metal impurities. Input material came from 
the vault or PIS codes RB or RBJ (i~ operations). In the metal 
production process, pluto~xide~verted to plutonium 
tetrafluoride, which in tu~cted at high temperature (600°C to 
2000°C) with metallic calcmm in a. magnesium oxide crucible. Iodine 
was added as a reaction initiator. Tlie desired product was plutonium 
metal, which was recovered as a button by breaking the crucible and 
mechanically separating the contents. The metal was transferred to PIS 
codes SS or CA or sent to the vault. 

The waste products were calcium fluoride (CaF2) and calcium iodide 
(Cah), which formed a slag, magnesium oxide sand, and magnesium 
oxide crucible pieces. These were discarded under PIS code MP if the 
plutonium content was below the discard limit (DL). If the plutonium 
content was above the DL, the slag and crucible pieces were sent to 
nitrate operations (TWCP-AK-2.1-005,R.l) to be dissolved in nitric acid 
(HN03) and aluminum oxide (Ah03). The leached materials were then 
discarded under PIS codes ED or SC, with the waste described as 
leached solids. The leachate was also treated in nitrate operations under 
PIS code DS to recover the plutonium. The magnesium oxide sand was 
reused if possible. 

Little or no purification of the plutonium occurred during this process. 
However, because the reagents introduced no impurities and the highest 
purity feed material was used, the resulting metal was often satisfactory 
for high-purity applications. In this process, any trace metals were below 
the toxicity characteristic levels, so that the associated debris and slag 
wastes were below the toxicity characteristic levels in RCRA metal 
content (TWCP-2502). 

3.4.2 DOR and MCDOR (PIS codes OR and SCB) 

Prior to the multiple-cycle DOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-3542). 
Plutonium oxide and calcium metal are reacted in molten calcium 
chloride (CaCh) or CaCh mixed with calcium fluoride (CaF2), to 
produce plutonium metal. The reaction is conducted in a magnesium 
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Table 1. Process Feed Materials for Pyroc:hemical Operations 
.. 

Potential Presence of RCRA-Regulated PIS Codes in Pyrochemical 
Feed Materials Substances Processes 

Anode heels from PIS Typically coq~nated with RCRA-regulated ER,RA,SS 
codes ER or SS heavy metals Cd, Cr, Pb and Ag (0006, 0007, 
( electrorefining step) 0008, DO 11 ). Heavy metals As, Hg, and Se 

are not present because they are volatilized 
from the Pu oxide feed at the high 
temperatures to which this material is 
subjected in PIS codes ER, RM, and SS 
( electrorefining step). 

Miscellaneous Typically contaminated with RCRA-regulated MO: Pu scrap and crucible 
materials with Pu heavy metals Cd, Pb, Hg, Ag and possibly Cr pieces from PIS code SS 
contamination (0006, 0008,0009, DOll, and 0007) PK: hardware, metal, anode 

chips from other PIS codes 

Neptunium residues No RCRA-regulated substances Neptunium (only active in 
from vault 1993) 

Pu chlorides and Variable purity ER, SO, SS 
fluorides from various ',. 
PIS codes 

Pu metal or metal High purity, no RCRA-regulated substances, CRD (variable purity), MO, 
alloy from vault or unless noted otherwise SCB, SS, SSMD 
from various PIS 
codes 

Pu oxalates Typically fairly pure, no RCRA substances MP 
present 

Pu oxides from vault High purity oxides from PIS codes CA and MP (generally high purity), 
..,pr..irom PIS codes CA, MA. OR (variable purity), PTP 

(~MA, RB, or RBJ Variable purity oxides from PIS codes RB and 
(generally high purity) 

RBJ; suspect contaminated with RCRA-
regulated heavy metals Cd, Cr and Pb (0006, 
0007, 0008) . 

''"'l"'.'"' 
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3.5.2 Radionuclide Content Identification 

The primary plutonium material type inputs for plutonium feed materials 
at Building PF-4 are listed in Table 2. The designation material type 
(Mf) (e.g., MT 52) is used within the DOE Complex to describe the 
isotopic cot1lposition of common blends of radioactive materials used 
within the Complex. The m~terial type notation was developed because 
it is a convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic composition of the 
material types at the time the waste was characterized. The material type 
provides. the basis for estimating an upper bound for U-234, U-235, and 
Am-241 contents based on the rate of decay oftheir precursors, Pu-238, 
Pu-239 and Pu-241, respectively. 

Table 2. Average Isotopic Content ium Material Types and Enrichments 
1 (Weight%) 

' I ./'·------_____ .....-· I me..fl'S•III'1 e,V 

Plutonium isotope ~nd half-life Uppe~i~ forJ'Iweight ratios 
" Pu-242 Pn-244 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 
Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) TotalPu Total Pu TotalPu 

MT51 0.006 96.77 3.13 0.076 O.oi8 - I X 10'5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10'5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x w·s 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10'5 0,03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 X 10'5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10..6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

Source: TWCP-698 
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Table 3. Chemical Inputs to Processes Described in This Report 

PIS codes in which 
RCRA-Iisted Comments on applicability of RCRA hazardous waste 

Chemical input chemical is used numbers (if any) 
Gases \'' ------/ ..-
Chlorine gas 

~ss 
0001 and 0002 do not apply to these gases because there are no 

Hydrogen chloride t< free liquids in this waste. Also the gas cylinders are outside the 
Hydrogen fluoride building, and the gases are plumbed into the glovebox. 0003 
Phosgene gas / does not apply to phosgene because any excess chemical was 

passed through a solution of sodium hydroxide or potassium 
hydroxide, thereby producing a chloride salt solution. 

Acids 
Hydrochloric acid 0002 does not apply to the solid wastes because there are no 
Nitric acid free liquids in this waste 
Bases 
Potassium hydroxide 0002 does not apply to the solid wastes because there are no 
Sodium hydroxide free liquids in this waste 
Inoraanic chemicals 
Aluminum oxide 
Calcium chloride 
Calcium fluoride 
Iodine 
Lithium chloride 
Molybdenum oxide 
Potassium chloride 
Sodium chloride 
Vanadium pentoxide SD,SS P120 applies to waste generated under PIS code SD from 

February to March 1998, and under PIS code SS from May 27, 
1998 to June 10, 1998 

Zinc chloride 
Metals J ..... 
Bismuth metal "'/ "'(0 r ..)...) / . 

Cadmium metal ( ER) S .S 0006 appliiua limited number of anode heels produced in 
PIS code E sing cadmium as a solvent. However, these heels 
are in the vault, with no plans to purify them in the near future. 

Calcium metal l?.."f/r 5J Gallium metal _.-- s~ Lead metal ._:Rl Il008 applii!f• limited numb<rr of "'ode heeb producod in 
PIS code ER sing lead as a solvent. However, these heels are in 
the vault, W1 no plans to purify them in the near future 

Mercury metal SSMD 0009 applies to PIS code SSMD, in which it was used for about 
one week in the sunnner of 1994. 

Or2:anic chemicals 
Carbon tetrachloride PTP DO 19 applies to PIS code PTP in which this chemical was used 

between 1187 and 6189. F002 does not apply because carbon 
tetrachloride was used as a chlorination reagent, not as a solvent. 

Freon SCB F002 does not apply to debris waste from PIS code SCB. While 
freon may have been used to clean parts (PYR0-24/TWCP-
3542), the parts were air dried, and no free liquids are present in 
the waste . 
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• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained ''no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF :See-{£!!:.- oz_) 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). -,{ 7 

• '--Exptosivss '};'11=8!*9hiliited from TA-55 mHil ift:Hailation ofthe Impact Test F'acth~ 
in the early 1990s. Explosives continue to be banned in the solid waste streams up to 
the present time. If a misfire should occur, the requirement is to destroy the unspent 
powder by burning. 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. Corroborative 
data are provided by screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501, page WF-34-10). These tests yielded liquid with pH greater than 3, so the 
wastes cannot be considered corrosive, and demonstrated that the liquid does not corrode 
steel at a rate greater than 0.25 inch per year. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography lnfonnation (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconfonnance Reporting and 
Tracking (TWCP-QP-1.1-007). 

7.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 

Section 6.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
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9.0 VERIFICATION THAT mERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN mE WASTE STREAM 

10.0 

11.0 

No PCBs were introduced into the pyrochemical processes, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 3, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. Any organic compounds present in the process materials 
would be destroyed or vaporized by the high temperatures of the pyrochemical processes 
that dominate pyrochemical processing. All transformers known to contain PCBs have 
been tracked from the time of startup of TA-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005,R.1, Section 9.0). This oil does not enter the LANL disposal 
operations. 

VERIFICATION THAT THERE IS NO ASBESTOS IN THE WASTE 

Asbestos heating mantles were never used at TA-55. Asbestos gloves were used in 
glovebox operations in P/S codes OR and RM (TWCP-4162, TWCP-4166), which are 
discussed in section 3.4.2 of this report and in the Process Acceptable Knowledge 
Summary Report for Special Processing at TA-55 (TWCP-AK-2.1-007,R.l), respectively. 
Asbestos-bearing transite was widely used until recently for thermal insulation, including 
as a coverplate over the furnace in glove box wells, and as part of end plates on Lindberg 
furnaces (TWCP-4162, TWCP-4166). Although many Lindberg furnaces have been 
replaced with newer asbestos-free furnaces, some are still in use at TA-55. The transite 
would have been disposed either as metal or as ceramic and glass waste. 

CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart G-Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic ofcorrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-l.l-021,R.5) 

• Los Alamt'Js Jllgtior.zaTT QRBI"fJto;y fiUhSurahic Waste CIJdlactel ~aliBH fiQwpliUfl pig~:~ 
.P~~t. (TWCP-PLAN-0.2.7-00I,R.3) 
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• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

Page 23 of23 

• ProcessAcceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK.-2.1 ;;002,R.I) 

• Process Acceptable Kndwledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003,R.l) 

• Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004,R.1) 

• Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK-2.1-0_05,R.l) 

• Process Acceptable Knowledge Summary Report for Special Processing at TA-55 
TWCP-AK-2.1-007 ,R.l) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Waste Analysis Plan {Attachment B) to the Hazardous Waste Facility Permit Issued 
to the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROAD~ 

PIS codes: CRD, ER, MO, MP, OR, Neptunium, PK, PTP, RA, SCB, SD, SS, and SSMD. 

Copies of these documents are in the TWCP RMDC Center. 

Information 
Category 

TWCP Record No. Code* Information Source Summary 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu 
recovery processes Conversion and Scrap Recovery residues and the various 

Operations, LA-11069-MS, treatment approaches used in 
March 1988. recovering plutonium from scrap 

TWCP-614 D All T A-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense .. 
related. related. 

TWCP-697 c Waste management requirements Los Alamos TRU Waste Waste management 
to meet WIPP WAC requirements Certification Plan for Newly requirements to meet WIPP 
were formalized in 1984. Generated TRU Waste, WCP- WAC requirements. Generator 

HSE7-CPL-Ol, R.2 (November Attachments were used to 
1984) describe and reference specific 

generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 WMIEC- Gives Material Type 
compositions 96-032 compositions 

Benchmark Environmental Corp. 
Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los Alamos NMT-7 Attachment, January Documents how controls to meet 
TRU Waste Certification Plan for 1995, TRUWM-TA55-CPA- WIPP WAC were implemented 
Newly Generated TRU Waste, 03,ROO and how independent 
R05 verification was accomplished. 

TWCP-701 c TA-55 Generator Attachment to TA-55 Attachment, 1987, TRU- Documents how controls to meet 
the TRU Waste CertificatWn Plan MSTI2-CPA-03,ROO WIPP WAC were implemented 
for Newly Generated TRU Waste and how independent 

verification was accomplished. 

• 
Attachment 1 

Page 1 of7 

Limitatioas 

Document does not give 
information about RCRA 
constituents introduced or 
pre·sent in the processes 

Budget information may not be 
acceptable. 

Overview document - Generator 
Attachments provide more 
detailed information. 

-

Does not give information on 
how material may fractionate in 
T A -55 waste processes. 

Information is not ex.tremely 
detailed. 

Information is not ex.tremely 
detailed. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 

interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code* 

TWCP-3542 (UCNI) D 
(PYR0-22) 

TWCP-3542 (UCNI) c 
(PYR0-23) 

TWCP-3542 (UCNI) D 
(PYR0-24) 

TWCP-3542 (UCNI) c 
(PYR0-25) 

TWCP-3542 (UCNI) D 
(PYR0-27) 

TWCP-3542 (UCNI) c 
(PYR0-28) 

( 

rc·~ 
D 

~ 

TWCP-3730 (UCNI) B 

TWCP-3731 D 

Information 

Acceptable Knowledge Interview 
Form for Pyrochemical 
Processing 

Procedure for Salt Distillation 
(P/S code SO) 

Acceptable Knowledge Interview 
Form for Pyrochemical 
Processing 

Procedure for Fused Salt 
Extraction of Americium from 
Plutonium Metal 

Acceptable Knowledge Interview 
Form for Pyrochemical 
Processing 

Acceptable Knowledge Interview 
Form for Pyrochemical 
Processing 

Acceptable Knowledge Interview 

~ g 

Pyrophoricity characterization 

Sodium pyrophoricity in 
pyrochemical salts 

• 
Source Summary 

Peter Lopez, NMT-5 Answers to questions about PIS 

Walt Griego, NMT-2 
codeSSMD 

TA-55 Docwnent,l02-MPP-ROI Contains materials used in the 
process 

Mike West, NMT-2 Answers to questions regarding 

Greg Bird, NMT-2 
P/S codes SBB and SCB. No 
RCRA-listed metals used in 
processes, Freon may have been 
used to clean parts. 

T A-55 Document 440-MPP-ROO Contains materials used in the 
-R08 process 

Jim Foxx, NMT -7 Answers to questions regarding 
usage timeframe for vanadium 
pentoxide 

Jim Foxx, NMT-7 9/23/99 Answers to questions regarding 
processes done in Special 
Processing and Pyrochemical 
Processes 

~Foxx, NMT-7 Answers to questions regarding 
w~ial 

Processing and PyrocherillcaJ. 
operations 

Characterization of Direct Oxide Hydrogen generation and 
Salts (LA-CP-95-0098) pyrophoricity ofDOR salts. 

Also gives reference for MSE, 
ER, and Cr-containing salts. 

Memo (MST -12-AR0-88-052) Treatment of sodium in salts is 
effective 

• 
Attachment l 

Page 6 of7 

Limitations 

Project occurred long enough in 
the past that SMEs bad difficulty 
recalling details. 

No RCRA analyses documents 

SMEs couldn't recall some 
specific information. 

No RCRA analyses documents 

Answers to specific questions or 
topics 

Answers to specific questions 

Answers to specific questions or 
_lllDics_ 

None 

Sodium only 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews,' memos, and letters 
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U.S. Department of Energy 
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subject matter expert 
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Note: This index indicates the main process AK summary report and report section that covers 
each P /S code mentioned in this report. 

Process AK Summary Report and Report 
PIS Code PIS Name Section* 

CA Casting Metal Operation Processes 3.4.2, Att. 4 

CRD Chlorination/reduction RD&D Pyrochernical Processes 3.4, Att. 4 

ex Chloride Anion Exchange Chloride Operations 3.4.2, 3.4.3, 3.4.4, Att. 4 

CXL Experimental Chloride Extraction Chloride Operations 3.4.2, 3.4.3, Att. 4 
Line 

DO Dissolution of Oxide Special Processing 3.4.3, 3.4.5, 3.4.7, Att. 4 

DS Ion Exchange Nitrate Operations 3.4.3, Att. 4 

ED Cascade Dissolver Nitrate Operations 3.4.2, Att. 4 

ER Electrorefining Pyrochernical Processes 3.4.4, Att. 4 

LR Ion Exchange Nitrate Operations 3.4.3, Att. 4 

MA Machining Metal Operation Processes 3 .4. 2, Att. 4 

MO Metal Oxidation, Room 429 Pyrochemical Processes 3.4.9, Att. 4 

MP Metal Preparation Pyrochemical Processes 3.4.1, Att. 4 

NEPTUNIUM Neptunium Pyrochemical Processes 3.4.10, Att. 4 

OR Direct Oxide Reduction Pyrochernical Processes 3.4.2, Att. 4 

PK Pickling and Nitrate Holding Pyrochemical Processes 3.4.11, Att. 4 

PTP Plutonium Trichloride Preparation Pyrochernical Processes 3.4.12, Att. 4 

RA Recovery of Anodes Pyrochernical Processes 3.4.6, Att. 4 

RB Roasting and Blending Nitrate Operations 3.4.3, Att. 4 

RBJ Roasting and Blending Jr Nitrate Operations 3.4.3, Att. 4 
-~-~ 

sc Cascade Dissolver, 0437 Nitrate Operations 3.4.2, Att. 4 

SCB Chlorination Cal AI Scrubbing RD&D Pyrochemical Processes 3.4.2, Att. 4 

SD Salt Distillation Pyrochernical Processes 3.4.5, Att. 4 

ss Salt Stripping Pyrochemical Processes 3.4.3, 3.4.4, 3.4.5, 3.4.7, 
3.4.8, Att. 4 

SSMD SS Material Development Pyrochemical Processes 3.4, Att. 4 

WM Waste Management Miscellaneous Operations 3.4.9, Att. 4 

*Process AK summary reports: Chloride Operations (TWCP-AK-2.1-002,R;). Metal Operation Processes (TWCP
AK-2.1-003,R.K( Miscellaneous Operations (TWCP-AK-2.1-004,R}f. N1trate Operations (TWCP-AK-2.1-
00S,R.f), Pyrochemical Processes CtJUs report), Special Processing (TWCP-AK-2.1-007,R/) 
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Waste-generating process: Pyrochemical Processes 
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PIS codes: CRD, ER, MO, MP, Neptunium, OR, PK, PTP, RA, SCB, SD, SS, and SSMD 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed pyrochemical salts and debris. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-55 
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from pyrochemical operations are generated from plutonium 
metal preparation and purification for defense programs; these wastes may have been generated 
and produced in the same rooms as were used for non-defense activities and so were not 
segregated from non-defense waste until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility (Building PF-4), 400 Wing. Pyrochemical operations include 
processes for the preparation and purification of plutonium metal. 

Description of the process waste (physical form and typical content description): 

Waste from pyrochemical operations consists primarily of slag containing chloride salts, calcium 
fluoride and calcium oxide salts; crucibles; debris waste including cellulosic, plastic, rubber, 
glass, and metal items. Liquid waste is sent to the Radioactive Liquid Waste Treatment Facility 
at TA-50. 

escription of the waste-generating process: 

The overall goal of the pyrochemical operations is to prepare plutonium from impure metal, 
metal alloys, oxides, scrap, and residues and produce a purified plutonium metal. Processes 
include the metal preparation line, single-pass and multicycle direct oxide reduction, 
electrorefining, molten salt extraction, salt stripping, salt distillation, carbonate oxidation, oxygen 
sparge, and pyroredox. 

Process feed: 

Plutonium metal, metal alloys, or oxides; plutonium scrap; Np-237 (briefly in 1993). 

5t.cYI"',..,..~ c:ter'J Grbfs: S3'-ooo J S s-ooo 
I.J A..rh (YJ ~ fft ;( (1 o.l' .s' : 
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Variety of plutonium material types w· differento\isotopic compositions. Am-2 , A:m-24'3, 
Np-237, and U-234 may be present at etectable concentrations as decay pro cts of their 
plutonium precursors. Some processe separate plutonium and americium that the waste will 
usually be enriched is· · but may also be depleted in some cases. Np-237 may be the 
dominant radionucli in some cases. 1 ., _ . ~ AI I 1 '"' ...., o Jr: 

{+"'- 2.'11 or U- 14 ~- t'<TD- 1 (;ups ~Jf7 -:/o r~ cairo· 
RCRA Constituents/EPA Hazardous Waste Number~: 

• 0005 (barium) applies to salt waste generated under PIS code ' "Doo~ for /e,.J.J jlr>~• ;J 

&J'~ JJ.wtv fJ,.t ;. 
• 0006 (cadmium) and 0008 (lead) apply to PIS codes ER nd SS f /s f J CR 

0 
WI <-ff l'f.s 1'o "'!!iilt 

c.o (J" J ,., 0 f"VIf' ~ 

• 0006 (cadmium), 0007 (chromium), 0008 (lead), and D 11 (silver): zinc metal waste from J ..U.,ftcnlu.."!! ~ 
PIS code RA O~.J. S' c P. 

• 0006 (cadnlium), 0007 (chromium), 0008 (lead), and DOll 
PK 

• 0008 (lead): metal waste debris from all PIS codes in pyrochemical pro ses due to disposal 
of leaded gloves; after May 1992, leaded gloves were separated from other 
~ e e:e =tlJ\so Ft' }; u +o 'f /S c.Ju E R 

• 0009 (mercury): waste from PIS code SSMD during the summer of 1994 

• 0019 (carbon tetrachloride): waste from PIS code PTP (1986 to June 1989) 

• NoForKcodes 

• Pl20 (vanadium pentoxide): waste from PIS code SD from 02198 to 03198; and PIS code SS 
from 05127198 to 06110198 

/,...t " lt.-f 
Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document._ 

Years of generation for the process waste: 1979-present 
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' 0 ACCEPTABLE KNOWLEDGE SUMMARY REPORT 
FOR PYROCHEMICAL PROCESSES AT TA-SS 

INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should 

. be obtained and documented. 

This process AK summary report was prepared i~ a~dance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021~. The primary purpose of this report 
· tematically organize, evaluate, and summarize detailed AK information about 
individual process at Los Alamos National 
Laboratory (LANL). y doing so, this report provides detailed technical support for~ severJ 
gr me§ waste stream AK summary reports that include these process wastes. 

METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to~eefiBietH: Arcapr.¢55 waste streams 
resulting from pyrochemical processes covered: 

• Review of the Los Alamos National LaboratorY Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-00l~(Sampling Plan) that includes 
information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to pyrochemical processes is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
TWCP-3542. Individual documents in this record have been assigned a 
separate identifier, PYRO-nn, where nn is a sequential 1- or 2-digit number. 
This referencing nomenclature is used throughout this report and its 
attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential for 
Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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The following sections describe processes used in pyrochemical processes, and identify 
the resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap and 
residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Processes in pyrochemical operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., room 
or glove box) until recently (August 27, 1998), but rather were segregated and 
packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (TWCP-816). 

Waste Physical Form and Content Description 

Wastes generated during pyrochemical operations !!e ElefiseEI as Fek=ievab~' st91_:8S 
'FR:U wa!fte. The v;asi!tcontainfa variety ofpyrochemical chloride salts as well as 
mixtures of calcium fluoride and calcium oxide salts, that were generated as 
byproducts of the operations and that met the discard limit for plutonium content. 
Debris wastes and caustic liquid wastes sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTF) at TA-50 are also covered by this process AK report. 
General debris waste categories from pyrochemical processes include 

• Cellulose-based waste (for example, paper, cloth) 

• Plastic-based waste (for example, gloves, tape, labware) 

• Rubber 

• Magnesium oxide crucibles 
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• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from pyrochemical processes. 

3.p ~ Waste Volume and Time Period of Generation 

This report covers waste streams generated from 1979, w n pyrochemical 
processes first began in Building PF-4, to the present. W tes from the 
pyrochemical processes have different associated depending on the 
time period during which they were generated. The P/S c des, their time period of 
generation, and corresponding RCRA codes are shown graphically in Attachment 
3, Timeline for Pyrochemical Processes. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

3.f5 Waste Generation Processes 

The follewing subsections describe the generation of waste by pyrochemical 
processes, as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 results in the 
production of plutonium-contaminated scrap and residues. These residues are 
processed to recover as much plutonium as is practical (TWCP-352). TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities. The metal 
production and purification operations as well as associated maintenance 
operations are the sources of most TRU waste generated from pyrochemical 

~ Detailed background information about theTA-55 plutonium recovery processes 
can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352 and TWCP-886). 

This report focuses on metal preparation and purification processes (pyrochemical 
processes). Pyrochemical operations for plutonium include the following 
processes: 
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• metal preparation line (MPL) (PIS code MP), 

• single-pass direct oxide reduction (DOR) and multiple-cycle direct oxide 
reduction (MCDOR) with in-situ regeneration (PIS code OR), 

• electrorefining (ER) (initially PIS code ER; but now part of PIS code SS), 

• molten salt extraction (MSE) (PIS code SS), 

• salt stripping (salt stripping, salt distillation, carbonate oxidation, and oxygen 
sparging) (PIS code SS), 

• pyroredox (PIS code RA), 

• pickling (PIS code PK) and metal oxidation (PIS code MO). 

NOTE: In contrast with most PIS codes, PIS code SS has grown over the 
years to encompass several activities that are different steps in the 
metal refining process, rather than representing a single distinct 
operation. As such, discussion of this PIS code is covered under 
more than one subsection. ~ 

Several research and development (R&D) processes also took place in 
pyrochemical operations: 

• Chlorination/Reduction R&D (PIS code CRD), 

• Chlorination Ca/Al Scrubbing R&D (PIS code SCB) (PYR0-24/ 
TWCP-3542), and 

• Salt Stripping Materials Development (P/S code SSMD) (PYR0-221TWCP-
3542). 

Each of these processes is described below. A complete listing ofP/S codes for 
pyrochemical processes, their descriptions, feed materials, and inputs and outputs 
is found in Attachment 4. A simplified process flow diagram for pyrochemical 
processes is found in Attachment 5. 
5 

3-f-1 Metal Preparation Line (PIS code MP) 

The MPL (conducted under PIS code MP) produced plutonium metal 
from the tetrafluoride salt unti11992 (TWCP-352). Plutonium oxides 
derived from the calcination of oxalate or peroxide precipitates (in 
nitrate operations) were reacted with hydrogen fluoride gas to form 
plutonium tetrafluoride. Because the plutonium oxide feed material had 
been purified in previous aqueous processes, it contained less than trace 
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amounts ofRCRA-regulated metal impurities. Input material came from 
the vault or P/S codes RB or RBJ (in nitrate operations). In the metal 
production process, plutonium oxide was converted to plutonium 
tetrafluoride, which in tum was reacted at high temperature (600 °C to 
2000 °C) with metallic calcium in a magnesium oxide crucible. Iodine 
was added as a reaction initiator. The desired product was plutonium 
metal, which was recovered as a button by breaking the crucible and 
mechanically sepamting the contents. The metal was transferred to PIS 
codes SS or CA or sent to the vault. 

The waste products were calcium fluoride (CaF2) and calcium iodide 
(Calz), which formed a slag, magnesium oxide sand, and magnesium 
oxide crucible pieces. These were discarded under P/S code MP if the 
plutonium content was below the discard limit (DL). If the plutonium 
content was above the DL, the slag and crucible pieces were sent to 
nitmte operations (Process Acceptable Knowledge Summary Report for 
Nitrate Operations at TA-55 [TWCP-AK-2.1-005]) to be dissolved in 
nitric acid (HN03) and aluminum oxide (Ah03). The leached materials 
were then discarded under P/S codes ED or SC, with the waste described 
as leached solids. The leachate was also treated in nitrate operations 
under P/S code DS to recover the plutonium. The magnesium oxide sand 
was reused if possible. 

Little or no purification of the plutonium occurred during this process. 
However, because the reagents introduced no impurities and the highest 
purity feed material was used, the resulting metal was often satisfactory 
for high-purity applications. In this process, any trace metals were below 
the toxicity characteristic levels, so that the associated debris and slag 
wastes were below the toxicity characteristic levels in RCRA metal 
content (TWCP-2502). 

DOR and MCDOR (P/S codes OR and SCB) 

Prior to the multiple-cycle DOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-3542). 
Plutonium oxide and calcium metal are reacted in molten calcium 
chloride (CaCh) or CaCh mixed with calcium fluoride (CaF2), to 
produce plutonium metal. The reaction is conducted in a magnesium 
oxide (MgO) crucible at 820°C to 875°C. Any arsenic, mercury or 
selenium present in the impure plutonium oxide would be driven off due 
to their volatility at this high temperature (TWCP-1258). The reaction 
proceeds to completion when excess calcium is present and when 
sufficient CaCh is available to dissolve the calcium oxide (CaO) 
product. 
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toxicity characteristic metals were well below RCRA regulatory limits 
(TWCP-2540), as follows: 

Totals Calculated Regulatory 
Metal Analysis TCLPResult Level 

Cadmium <lOppm <0.5 mgiL 1 mg/L 

Chromium 30ppm 1.5 mg/L 5 mg/L 

Lead 20ppm 1 mg/L 5mg/L 

Silver 2ppm 0.1 mg/L 5mg/L 

All metal impurities except barium would be reduced to the metal state 
and remain with the plutonium metal phase rather than be transferred 
into the molten salt phase. Hence, the molten salt phase is purified of 
regulated metals except for barium. These regulated metals will be 
present in the waste salt at levels below the toxicity characteristic levels. 
Because the salts are reused, only the initial reduction in fresh salt would 
contain any of the salt feed impurities. 

The waste salt, crucibles, and debris waste items associated with this 
process are discarded under PIS codes OR or CXL. Asbestos gloves 
were also used in glovebox operations under PIS code OR, and were 
disposed as part of ceramic and glass debris wastes. 

PIS code SCB was an R&D effort examining the feasibility of this 
process at extracting Pu (MT 52) from salt before discarding the salt. Pu 
was chlorinated then reduced to the metal with calcium metal (similar to 

~ DOR). 

3-f-3 Molten Salt Extraction (PIS code SS) 

MSE is used to separate americium and the more reactive elements such 
as rare earth elements, alkali metals, and alkaline earth metals from 
plutonium metal (PYR0-4/TWCP-3542, TWCP-352). This process is 
employed only if the americium content is greater than 1000 ppm 
(TWCP-2506). In the original process, which operated from 1979 to 
1988, magnesium chloride (MgCh) was added to the impure plutonium 
metal in a molten salt of sodium chloride (NaCl) and potassium chloride 
(KCl), contained in a MgO crucible and heated to 750°C. The 
magnesium chloride oxidized americium to AmCh, although some 
plutonium was also converted to the chloride salt form. In 1988, the 
MSE process was converted to use plutonium chloride (PuCh) produced 
by in-situ chlorination in a tantalum crucible. In the LANL process, 90 
percent of the americium and 10 percent of the plutonium are transferred 



TWCP-AK.-2.1-006,R.2 (LA-UR-01-) 
Effective Date: Page 9 of22 

£ 
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from the feed metal to the salt. After cooling, the salt and metal are 
mechanically separated. The salts are transferred to the salt stripping 
process under P/S code SS. 

In the late 1980s, several chloride salt systems were studied, including 
lithium chloride (LiCl), potassium chloride (KCl), calcium chloride 
(CaCh), and NaCVCaCh. 

Electrorefining (currently part of P/S code SS, historically P /S code ER) 

The ER process was introduced in 1962 at TA-21 and was moved to 
TA-55 in 1979. This process takes impure metal from the MSE and 
MCDOR (DOR) processes and produces high purity plutonium metal 
(PYR0-2, PYR0-3, PYR0-4, PYR0-6, PYR0-17 [all in TWCP-3542], 
TWCP-2505). Impure plutonium is cast as an anode, which is then 
placed in a magnesium oxide crucible with a salt mixture, a metal 
cathode (typically tungsten), and a seeding reagent that is MgCh or 
PuCh (TWCP-2505). After the anode and salt melt, current is applied to 
the system, and plutonium at the anode is oxidized to plutonium ions, 
which travel to the cathode and are reduced back to the metal state. 
Impurities in the original plutonium anode that are less electroactive than 
plutonium (including cadmium, chromium, lead, and silver) remain in 
the anode, while impurities more electroactive than plutonium (including 
barium) are left in the molten salt. After cooling, the crucible is broken 
and the residues are physically separated from the high purity product 
metal. Anode heels were sent to pyroredox (P/S code RA) from 1984 to 
1986. Currently, salts are sent to P/S (chloride operations) or 
carbonate oxidation/distillation (s tion 3.15). 

5 
From 1987 to 1989, secondary solv such as cadmium, 
bismuth, lead, and gallium were added to experimental studies of the 
electrorefining process (PYR0-15/TWCP-3542). The salts and crucibles 
from those ER runs may be contaminated with additional cadmium and 
lead, although those metals should have remained in the anode heels. 
However, these particular anode heels are retained in the vault at TA-55, 
with no plans to reprocess them in the near future. Crucible wastes were 
discarded under P/S code SS. Salts are stored in the vault; very little salt 
from this process met the DL. 

Salt Stripping (P/S codes SD and SS) 

The MSE and ER salts are further treated by salt stripping, oxygen 
sparging or carbonate oxidation, and salt distillation (PYRO-7, PYR0-8, 
PYR0-9, PYR0-10 [all in TWCP-3542], TWCP-2498). The salt 
stripping process treats the residue by melting and stirring the salt with 
calcium metal in a magnesium oxide crucible at 850°C (TWCP-2502). 
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This treatment reduces the plutonium in the salt to metal and allows the 
metal to coalesce for physical removal and recovery. After cooling, the 
crucible is broken and the metal physically separated and recycled to the 
ER process or burned to oxide and sent back through aqueous recovery. 
The crucible shards are transferred to PIS code CXL, leached in 
hydrochloric acid, then discarded under CXL. During the salt stripping, 
the RCRA-regulated metals, except for barium, will be reduced with 
plutonium into the metal product, so that the salt is essentially free of 
heavy metals but may still contain barium, although this element is 
unlikely to be present above RCRA threshold levels. 

Oxygen sparging and, since 1996, carbonate oxidation are used to ensure 
that any plutonium, americium, or metallic sodium or potassium left in 
the salts are converted to nonpyrophoric oxide forms. The NaCl/KCl salt 
is either discarded under PIS code SS or distilled for recycle and 
discarded under PIS codes SS or SD. CaCh salts are routed to aqueous 
chloride processing for further plutonium recovery before being 
discarded under PIS code CXL. 

Vanadium pentoxide (V 20s) was used in place of carbonate to convert 
metals to oxide as part of the salt stripping process for a few months in 
1998. V 20s was used in experiments under PIS code SD from early 
February to early March of 1998 and under PIS code SS .from May 27 to 
June 10 of 1998 (PYR0-271TWCP-3542). Molybdenum oxide was used 
for the same purpose during the same period of time. 

Salt distillation, begun in 1997, allows the recovery of plutonium oxide 
from the salt and produces purified salt for reuse (PYR0-23/TWCP-
3542, TWCP-2498]). NaCl/KCl salt is distilled at 850°C. Process wastes 
from the salt distillation are the bottoms from the distillation, which are 
composed of metal oxides, including any RCRA heavy metals originally 
present in the salt. These metal oxides are rerouted for plutonium 
recovery. The purified salts are reused or discarded under PIS code SD 
or SS. However, at the present time salt distillation is on hold awaiting 
the installation of a new still (PYR0-18/TWCP-3542). In the meantime, 
the salts and crucibles from ER and MSE are dissolved in PIS code 
CXL. 

Pyroredox (PIS code RA) 

The pyroredox operation was used to recover plutonium from spent 
anode heels in the mid to late 1980s (TWCP-2541). The anode heel was 
polished with calcium metal to remove surface oxide, then oxidized to 
plutonium (Ill) with zinc chloride (ZnCh) in molten KCl, forming 
plutonium chloride (PuCh). Elements more electroactive than zinc 
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(including barium) were oxidized into the salt phase, and the zinc 
formed a metal button. Any of the residual RCRA-regulated heavy 
metals that may have been present in the spent anode heel (barium, 
cadmium, chromium, lead, and silver), with the exception ofbarium, 
would be present in the zinc button. The salt was then mixed with 
calcium metal in CaCh to reduce the plutonium to the metal phase, as 
well as reducing all elements less electroactive than calcium. The salt 
phase containing small amounts of the impurity barium was 
mechanically separated from the metal phase and discarded under P/S 
code RA. The metal phase containing zinc was placed in the vault or 
further treated (TWCP-2540), and the plutonium eventually was routed 
back to ER. In the ER process, the RCRA-regulated metals are 
concentrated in the anode heel, which then may be treated in the 
pyroredox process to transfer these RCRA metals to the zinc button, or 
may be roasted in air to form metal oxides and then be dissolved in 
nitrate operations. Thus, the zinc button output could contain RCRA
regulated heavy metals (D006, D007, D008, DO 11) above the toxicity 
characteristic limits. Salt waste could contain barium (D005) above the 
limit. 

Ingot Casting (P/S code SS) 

Metal is melted in an MgO crucible to cast the ingot. If the plutonium 
content of the crucible is greater than the DL, the crucible goes to CXL 
for plutonium recovery. If its plutonium content is less than the DL, the 
crucible is discarded under P/S code SS. 

Metal Coalescence (P/S code SS) 

Metal coalescence is used for plutonium turnings to coalesce the 
turnings into a metal button. Calcium metal and CaCh are added to a 
MgO crucible along with the turnings and melted. Turnings may contain 
Freon from the machining process, but any Freon would be destroyed 
and volatilized by the high temperatures. Residue died in the 
same manner as MCDOR/DOR residues (sec · n 3.1.2). etal 
coalescence is conducted under P/S code SS. 6" 

Metal Oxidation (P/S code MO) 

Small pieces of metal remaining on furnace or crucible surfaces are 
collected for conversion to the oxide phase in P/S code MO. These metal · 
pieces are placed in a furnace for the conversion process. The oxide is 
then transferred to the vault (PYR0-11/TWCP-3542). 
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3j.10 Neptunium (P/S code Neptunium) 

5 

A campaign to work off neptunium residues stored in the vault was 
undertaken in 1993 (PYR0-21/TWCP-3542). This operation was only 
active during 1993. Any debris wastes generated from this operation 
would carry the P/S code Neptunium. SME information indicates that 
wastes generated under P/S code Neptunium would not contain RCRA
listed constituents nor would they have any RCRA hazardous 
characteristics (PYR0-21/TWCP-3542). 

Pickling and Nitrate Holding (P/S code PK) 

Pickling (i.e., leaching metal with a strong acid) is typically a head-end 
operation. However, P/S code PK is included in this report because, after 
a few furnace runs, plutonium metal begins to accumulate on tools and 
furnace parts. It then becomes necessary to leach the plutonium from 
these items. In addition, after calcium metal reduction processes such as 
the metal preparation line (section 3.4.1), direct oxide reduction (section 
3.4.2), and molten salt extraction (section 3.4.3), plutonium metal will 
have an adherent skin of calcium metal. Hydrochloric acid is used to 
dissolve Pu from tantalum furnace parts, and nitric acid is used to pickle 
Pu from other metals. The plutonium-bearing leachate solution is 
transferred to P/S codes CX or CXL in chloride operations, or to P/S 
code LR in nitrate operations (PYR0-12/TWCP-3542). P/S code PK has 
not been active since 1992 and may have been incorporated into P/S 
code SS at that time (PYR0-28/TWCP-3542). Due to the potential for 
leaching heavy metals from the items treated, D006 (cadmium), D007 
(chromium), D008 (lead), and DOll (silver) are assigned to waste 
produced from P/S code PK 

3-f-12 Plutonium Trichloride Preparation (P/S code PTP) 

PIS code PTP was an intermediate process used in Pu metal production. 
Under this code, carbon tetrachloride was used to prepare plutonium 
trichloride by bubbling a carrier gas through carbon tetrachloride and 
passing the mixed gas stream through a bed of plutonium oxide at 500°-
6000C before being absorbed in a 5-6 molar potassium hydroxide 
solution. The scrubber solution went in the caustic waste line to the 
RLWTF at TA-50. The carrier gases were argon, hydrogen chloride gas, 
and chlorine gas. The carbon tetrachloride was broken down into 
phosgene, carbon monoxide, and carbon dioxide gases in this process, 
which was active between January 1987 and June 1989, at which time 
the process switched to the use of phosgene gas until the process ended 
in May 1991. 
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Feed material for P/S code PTP was high purity oxides from the vault or 
from P/S codes CA and MA. The product plutonium trichloride was sent 
to P /S code SS to be reduced to metal by the MSE or ER processes. 

3./' Material Inputs to the Waste Generation Process 

Attachment 4lists PIS codes for pyrochemical processes at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials for pyrochemical processes consist of the general 
types of materials listed in Table 1 that are obtained either from the storage vault, 
as process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

' 3.f 1 Physical Waste Form Identification 

Solid waste from pyrochemical processes primarily consists of spent 
salts, magnesium oxide crucibles, and debris waste. Debris waste 
contains glassware, plastics, ceramic materials, paper, rags, high
efficiency particulate air (HEPA) filters, metal containers, and small 
tools. Asbestos and leaded gloves may also be generated as~ p 
waste. Prior to 1987, leaded gloves were discarded in the co u¥b 
and non-combustible debris ~~treams. Between 1987 an ay 
1992, leaded gloves were se~ from combustible debris and 
discarded in the metal debris waste stream because of concern that 
explosive lead oxides might form if the combustible debris waste was 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WOOF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (OWLS), was used to 
list each item identifier code and record its matrix material. This form 
was signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated by pyrochemical processes can be viewed in record 
TWCP-2513. 
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The primary plutonium material type inputs for plutonium feed materials 
at Building PF-4 are listed in Table 2. The designation material type 
(MT) (e.g., MT 52) is used within the DOE Complex to describe the 
isotopic composition of common blends of mdioactive materials used 
within the Complex. The material type notation was developed because 
it is a convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic com osition of the 
material types at the time the waste was characterized. e material type 
provides the basis for estimating an upper bound for U-234, U-235, and 
Am-241 contents based on the rate of decay of their precursors, Pu-238, 
Pu-239 and Pu-241, respectively. c .. ,,-kl!ae ,,. ., .. fitli: 1P tr"""WW " 5 ;' ~ 

-n, ~ /. "'("" 0f ,-.J, !,.,.),~ c .I ,,J..fo.,r • r 1> /'N ,,;.. • bMtSOr !dt.il'fi';t 
")] s.~,; ru" C.VIt{c."-.......,;:t et liltple .., o/f o11e l"lUI!r~na.c;.V~e versw "'n•MtrJ •d.i~ 

Table 2. Average Isotopic Content of Plutonium Material Types an Enrichments 
~ -~. Upper Bounds for Dimensionless 0 

Plutonium Isotope Weight(%) and Half-Life Weight Ratios
8 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8,26 X U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 O.ot8 - 1 X 10"5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10'5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10'5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 O.ot 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10'5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 X 10-S 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x w-6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

~1Gflnese ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 
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-;; ,.,~ The results ofthes~calculations areWtabulated in Table 2, assuming 
(a) none ofthese isotopes were initially present in the material, (b) the 
oldest plutonium material in inventory dates back to 1 January 1960, and 
(c) the waste was packaged on 1 January 1996, making it 36 years old 
(TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 
plutonium recovery p~o esses separate plutonium and americium, or 
plutonium and urani .,so that their relative ratios may be altered in the 
process outputs and es. Waste items may be either depleted or 
enriched in americiut;t depending on whether the source of 
contamination is the -(ocess product or the process residues (TWCP-
882). or urqr-f~.tm 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from 
pyrochemical processes at T A-55, and may be enriched in some cases, 
such as in MSE process waste from PIS code SS from 1992 to the 
present (TWCP-882). Am-241, Am-243, and Np-237 are present as 
secondary radionuclides in process waste from PIS code SS from 1984 to 
1990 (TWCP-882). Np-237 is expected to be the dominant radionuclide 
in waste from PIS code Neptunium. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if purposefully added 
to the feed material. U-235 ingrowth from the decay ofplutonium-239 
(half-life, 24, 120 years) would be negligible due to the long half-life of 
Pu-239. U-234 would be present in MT 83 as a decay product ofPu-238 
(half-life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-238 
would have decayed to U-234. For MT 83 with an initial content of 
83.89 percent Pu-238, the atomic ratio U-234 to total plutonium would / 11 

be about 0.14.i"!o U 236 is preseti\ P"'-23 I ""'" Cs~1;7 '""l_ I:A.. freW-. 
/..e(r wtt.krt_('t.,.l pn..st.~~c:( a.s c. ... t ... w.r~+J fl'l 7")+ .. ::s.s •ferJI~ (/'(,J cf- S I'"-> 

t DuringTWCP characterization, the contents of each waste package Twcf-S/~s) 
undergo non-destructive analysis to provide detailed radioisotopic data. • 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK 
report will be updated to incorporate the results of these comparisons. 

Chemical Content Identification 

Chemical inputs to pyrochemical processes are listed in Table 3. The use 
of strong acids, bases, or oxidizers does not result in RCRA listings for 
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solid wastes from these processes bec,se of the absence of free liquids 
in this waste. However, D006, D008'JD019 and P120 codes apply to 
some of the pyrochemical process wastes, as noted in Table 3. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste numbers (HWNs) to process wastes from 
pyrochemical operations is summarized below, as well as on the process time lines in 
Attachment 3, and the table of process inputs and outputs in Attachment 4. These 
assignments take into account the possible presence ofRCRA chemicals in process waste 
as a result of their suspected or known presence in feed materials, chemical inputs, 
equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

P120 (vanadium pentoxide) applies to waste generated under P/S code SD from 
February to March 1998, and under PIS code SS from May 27, 1998 to June 10, 
1998. 

No ForK codes apply to solid wastes generated by pyrochemical processes. 
Although used for cleaning metal parts, Freon would not be present in the waste 
because the parts were air-dried. Carbon tetrachloride was used as a chlorination 
reagent, and not as a solvent. No K-listed chemicals were present in the feed 
materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

No D001 (ignitable), D002 (corrosive), or D003 (reactive) listings apply to solid 
wastes from pyrochemical processes because no ignitable chemicals were used in 
these e s and because the solid wastes do not contain any free liquids (see 
Sec ·on ~.0). 

5 
v.r•~ urn) applies to salt waste generated under P/S code RA. 

D006 (cadmium), D007 (chromium), D008 (lead), and DO 11 (silver) are assigned 
to the zinc metal waste produced from P/S code RA. In the ER process, these 
RCRA-regulated heavy metals concentrate in the anode heel, which then may be 
treated in the pyroredox process (P/S code RA) to transfer them to the zinc button, 
or may be roasted in air to form metal oxides and then be dissolved in nitrate 
operations. Thus, only the zinc button output could contain RCRA-regulated 
metals above the toxicity characteristic limits. 

D006 (cadmium), 0007 (chromium), 0008 (lead), and DOll (silver) are assigned 
to waste produced from P/S code PK. 
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D006 (cadmium) and D008 (lead) apply to waste from P/S codes ER and SS due 
to their use as secondary solvent metals. · 

D008 (lead) is assigned to metal waste debris from all P/S codes in pyrochemical 
processes due to the disposal of leaded gloves. Prior to May 1992, leaded gloves 
were disposed as metal debris without otherwise being segregated. Since May 
1992, however, these gloves have been routinely segregated from other metal 
debris although they are still discarded under the originating P/S code 
(TWCP-4166). 

D009 (mercury) is assigned to wastes generated under P/S code SSMD during the 
summer of 1994, when a week-long set of experiments contacted small amounts 
of plutonium with mercury (under 10 grams) (PYR0-22/TWCP-3542). At the end 
of these experiments, the mercury was solidified to allow disposal. 

D019 (carbon tetrachloride): Until sample analyses become available, debris 
waste items from PIS code PTP (1986 to early 1988) are conservatively assigned 
DO 19 although the carbon tetrachloride was probably destroyed in the process. 

VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover opemtions at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943 ). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 
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• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 1) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WOOF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 11/o c.h: e.r 
1991, includes a statement which must be authenticated by the waste generator, that~ 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. ~"" 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

/ 

Hence, since the inception of operations at T A-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. Corroborative 
data are provided by screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501, page WF-34-10). These tests yielded liquid with pH greater than 3, so the 
wastes cannot be considered corrosive, and demonstrated that the liquid does not corrode 
steel at a rate greater than 0.25 inch per year. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 
0 

Sectionf.O summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
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addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C~Segregation and separation chart ofhazardous materials; 
Section 177.848, Segregation ofhazardous materials, and were detennined to be in 
compliance with this requirement. 

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

For items ofpyrochemical salt waste, the procedures of oxygen sparging and/or carbonate 
oxidation have been used since May 1987 to ensure that pyrophorics were oxidized. In 
addition, screening tests on similar pyrochemical salts and residues (which contain higher 
amounts of plutonium) at the Rocky Flats Environmental Technology Site (TWCP-2501) 
have shown (1) no autoignition, (2) no spontaneous combustion, {3) and no sparking. 
Experimental results on the reactivity ofLANL DOR salt with water and the reactivity in 
air of heated calcium metal nodules from DOR salts indicate the absence of"dangerous 
when wet materials" and pyrophoricity in these salts (TWCP-3730, TWCP-3731, 
TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 Lin 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections p.o andJ.O. 

s ' 
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81·0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the pyrochemical processes, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table I, Table 3, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. Any organic compounds present in the process materials 
would be destroyed or vaporized by the high temperatures of the pyrochemical processes 
that dominate pyrochemical processing. All transformers known to contain PCBs have 
been tracked from the time of startup ofT A-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005,~ Section)J.O). This oil does not enter the LANL disposal 
operations. @ 8 

4 .l'((O CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CPR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic ofcorrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CPR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CPR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ,R.5) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPNOSWER 9938.4-03) 

• Waste Analysis Plan (Attachment B) ~o the Hazardous Waste Facility Permit Issued 
to the Waste Isolation Pilot Plant (EPA No. NM4890 139088} 

Qvaste Characterization Data Reconciliation with Acceptable Knowledge (TWCP-DTP-
1.2-064) 
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Information 
Category 

TWCP Record No. Code* Information 

TWCP-3943 D Procedure for Waste Management 
at TA-55 

TWCP-4162 D Answers to questions about P/S 
codes PB, PuBe, CC, MB, MS, 
FF, BF, and other issues 

TWCP-4164 D Answers to questions about 
various P/S codes 

TWCP-4166 D Answers to questions about P/S 
codes DO, EV, HP, CF, OR, RM, 
py 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of silver from 
ash 

TWCP-AK-2.1- A Process Acceptable Knowledge 
002,R.2 Summary Report for Chloride 

Operations at TA-55 

TWCP-AK -2.1- A Process Acceptable Knowledge 

so3,R.2 Summary Report for Metal 
Operations at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
004,R.2 Summary Report for Miscellane-

ous Operations at TA-55 

Source 

TA-55 Document, 406-GEN-ROO 

Interview with Jim Foxx, 
10/12/00 

-

Interview with Jim Foxx, 
10/16/00 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10/18/00 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Summary 

Contains information on waste 
management procedures in 1978 

Answers to questions on use. of 
asbestos at TA-55, non-defense 
activities, and specific P/S codes 
in chloride operations. 

Answers to questions on use of 
silver, disposal of ash and resins, 
and use of gases. 

Answers to questions on use of 
chromium and silver, RCRA 
metals in cement, asbestos in 
furnaces and gloves, and disposal 
of spray cans used in gloveboxes. 

Segregation of non-defense 
wastes began on 27 August 1998; 
analytical data show that silver in 
ash is below limits of regulatory 
concern 

Detailed information on each P/S 
code for chloride operations at 
TA-55 

Detailed information on each P/S 
code for metal operations at T A-
55 

Detailed information on each P/S 
code for miscellaneous operations 
at TA-55 

Attachment 1 
Page 7 of8 

Limitations 

None, but doesn't address 
today's waste management 
concerns 

None 

None 

None 

None 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =-data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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group, waste matrix code, and potential for the presence of hazardous 
constituents. In the Sampling Plan, TA-55 wastes have been assigned to waste 
streams based on the waste segregation schemes used by TA-55: 

• '"'f'irM..~y radioisotope content (Pu-238 or Pu-239 material type) 

• 'fheB.~y material matrix (combustible, noncombustible, metal, glass, etc. 
waste D'J>es) 

• TheB ~y hazardous waste status (mixed, non-mixed, or special case waste 
streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during pyrochemical operations contain a variety of 
pyrochemical chloride salts as well as mixtures of calcium fluoride and calcium 
oxide salts,. that were generated as byproducts of the operations and that met the 
discard limit for plutonium content. Debris wastes and caustic liquid wastes sent 
to the Radioactive Liquid Waste Treatment Facility (RL WTF) at TA-50 are also 
covered by this process AK report. General debris waste categories from 
pyrochemical processes include 

• Cellulose-based waste (for example, paper, cloth) 

• Plastic-based waste (for example, gloves, tape, labware) 

• Rubber 

• Magnesium oxide crucibles 

• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from pyrochemical processes. 

3.4 Waste Volume and Time Period of Generation 

This report covers waste streams generated from 1979, when pyrochemical 
processes first began in Building PF-4, to the present. Wastes from the 
pyrochemical processes have different associated EPA hazardous waste numbers 
(HWNs) depending on the time period during which they were generated. The PIS 
codes, their time period of generation, and corresponding RCRA codes are shown 
graphically in Attachment 3, Timeline for Pyrochemical Processes. 
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The following sections describe processes used in pyrochemical processes, and identity 
the resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap and 
residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Processes in pyrochemical operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., room 
or glovebox) until recently (August 27, 1998), but rather were segregated and 
packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Stream(s) 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all debris waste in a similar fashion, regardless of the 
process (i.e., PIS code) of origin. Inspe9tion, collection, documentation and 
packaging operations of solid, certifiable TRU wastes at TA-55 are conducted in 
PF-4 by a waste management section or team (TWCP-352, TWCP-700, TWCP-
701, TWCP-3943). Wastes from all TRU waste-generating activities at TA-55 are 
handled and packaged into waste containers by this team based on the material 
content of the waste, without regard to PIS code. Materials are considered waste 
only when they have been received and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the Sampling Plan. Waste 
generator information is reviewed to identify the types and sources of waste items 
present in each drum, in order to evaluate the most appropriate waste summary 
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Several research and development (R&D) processes also took place in 
pyrochemical operations: 

• Chlorination/Reduction R&D (PIS code CRD), 

• Chlorination Ca/Al Scrubbing R&D (PIS code SCB) (PYR0-241 
TWCP-3542), and 

• Salt Stripping Materials Development (PIS code SSMD) (PYR0-22/TWCP-
3542). 

Each of these processes is described below. A complete listing of PIS codes for 
pyrochemical processes, their descriptions, feed materials, and inputs and outputs 
is found in Attachment 4. A simplified process flow diagram for pyrochemical 
processes is found in Attachment 5. 

3.5.1 Metal Preparation Line (P/S code MP) 

The MPL (conducted under PIS code MP) produced plutonium metal 
from the tetrafluoride salt-until 1992 (TWCP-352). Plutonium oxides 
derived from the calcination of oxalate or peroxide precipitates (in 
nitrate operations) were reacted with hydrogen fluoride gas to form 
plutonium tetrafluoride. Because the plutonium oxide feed material had 
been purified in previous aqueous processes, it contained less than trace 
amounts ofRCRA-regulated metal impurities. Input material came from 
the vault or PIS codes RB or RBJ (in nitrate operations). In the metal 
production process, plutonium oxide was converted to plutonium 
tetrafluoride, which in turn was reacted at high temperature ( 600 °C to 
2000 °C) with metallic calcium in a magnesium oxide crucible. Iodine 
was added as a reaction initiator. The desired product was plutonium 
metal, which was recovered as a button by breaking the crucible and 
mechanically separating the contents. The metal was transferred to PIS 
codes SS or CA or sent to the vault. 

The waste products were calcium fluoride (CaF2) and calcium iodide 
(Cal2), which formed a slag, magnesium oxide sand, and magnesium 
oxide crucible pieces. These were discarded under PIS code MP if the 
plutonium content was below the discard limit (DL). If the plutonium 
content was above the DL, the slag and crucible pieces were sent to 
nitrate operations (Process Acceptable Knowledge Summary Report for 
Nitrate Operations at TA-55 [TWCP-AK-2.1-005]) to be dissolved in 
nitric acid (HN03) and aluminum oxide (Ah03). The leached materials 
were then discarded under PIS codes ED or SC, with the waste described 
as leached solids. The leachate was also treated in nitrate operations 
under PIS code DS to recover the plutonium. The magnesium oxide sand 
was reused if possible. 
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Waste volumes for each PIS code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by pyrochemical 
processes, as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 results in the 
production of plutonium-contaminated scrap and residues. These residues are 
processed to recover as much plutonium as is practical (TWCP-352). TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities. The metal 
production and purification operations as well as associated maintenance 
operations are the sources of most TRU waste generated from pyrochemical 
processing. Detailed background information about the TA-55 plutonium 
recovery processes can be found in Waste from Plutonium Conversion and Scrap 
Recovery Operations (TWCP-352 and TWCP-886). 

This report focuses on metal preparation and purification processes (pyrochemical 
processes). Pyrochemical operations for plutonium include the following 
processes: 

• metal preparation line (MPL) (PIS code MP), 

• single-pass direct oxide reduction (DOR) and multiple-cycle direct oxide 
reduction (MCDOR) with in-situ regeneration (PIS code OR), 

• electrorefining (ER) (initially PIS code ER; but now part of PIS code SS), 

• molten salt extraction (MSE) (PIS code SS), 

• salt stripping (salt stripping, salt distillation, carbonate oxidation, and oxygen 
sparging) (PIS code SS), 

• pyroredox (PIS code RA), 

• pickling (PIS code PK) and metal oxidation (PIS code MO). 

NOTE: In contrast with most PIS codes, PIS code SS has grown over the 
years to encompass several activities that are different steps in the 
metal refining process, rather than representing a single distinct 
operation. As such, discussion of this PIS code is covered under 
more than one subsection. 
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Little or no purification of the plutonium occurred during this process. 
However, because the reagents introduced no impurities and the highest 
purity feed material was used, the resulting metal was often satisfactory 
for high-purity applications. In this process, any trace metals were below 
the toxicity characteristic levels, so that the associated debris and slag 
wastes were below the toxicity characteristic levels in RCRA metal 
content (TWCP-2502). 

3.5.2 DOR and MCDOR (PIS codes OR and SCB) 

Prior to the multiple-cycle DOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-3542). 
Plutonium oxide and calcium metal are reacted in molten calcium 
chloride (CaCh) or CaCh mixed with calcium fluoride (CaF2), to 
produce plutonium metal. The reaction is conducted in a magnesium 
oxide (MgO) crucible at 820°C to 875°C. Any arsenic, mercury or 
selenium present in the impure plutonium oxide would be driven off due 
to their volatility at this high temperature (TWCP-1258). The reaction 
proceeds to completion when excess calcium is present and when 
sufficient CaCh is available to dissolve the calcium oxide (CaO) 
product. 

After cooling, a plutonium metal button is removed by breaking the 
crucible. A layer of salt above the button contains unreacted oxide and 
metal shot, which was sometimes recovered by addition of fresh salt plus 
additional calcium metal. The process was then rerun. If the unreacted 
oxide and metal shot did not process after the second run, the material 
was sent to aqueous recovery. The product plutonium metal contains 
significant impurities, including additional metal impurities derived from 
the calcium metal and calcium chloride reagents. It must be further 
purified by ER. All DOR salts were oxygen sparged, which would have 
oxidized any pyrophoric metals that might have been present. The salt is 
then either routed through aqueous chloride operations to recover the 
plutonium, or else discarded as waste along with the remaining calcium 
metal and MgO crucible pieces. After May 1987, spent salts above the 
DL were sent to controlled oxidation to oxidize the pyrophoric metals. 

The feed oxide, reagent salts and reductant are of the highest purity 
available because the process is non-purifying. In fact, the plutonium 
metal produced from this operation is always less pure than the feed 
material due to impurities derived from the reductan~ 
Plutonium metal from this process typically requires further processing 
to meet purity requirements. 
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To minimize the salt waste, the MCDOR process was started in 1988 
(TWCP-2502, PYR0-161TWCP-3542). In this process, the molten salt is 
regenerated by sparging the CaCh-CaO mixture with chlorine gas 
between multiple plutonium metal production runs. After approximately 
five cycles of metal production, the mixture is cooled and the salt and 
metal phases are separated. The salt is chlorinated and reused for 
MCDOR. The salt is discarded under PIS code OR if the plutonium 
concentration is below the DL. The salts above the DL are returned to 
PIS code CXL for dissolution and recovery. Before 1987, the salts may 
have been discarded under PIS code OR or routed to chloride operations. 
The chlorine off-gas is passed through a caustic scrubber, with the 
caustic solution going to the RLWTF at TA-50 for disposal if the 
solution meets this facility's Waste Acceptance Criteria (WAC). If the 
solution does not meet the WAC, it is returned to PIS code CXL for 
additional treatment. 

MCDOR process inputs are low in contaminants. Only high-purity 
reagent chemical salts are used in the process, and the plutonium oxide 
feed materials are also of high purity, with absorbed water being the 
main impurity. MCDOR metal feed material analytical samples were 
analyzed for cadmium, chromium, lead, and silver. A review of 100 
analyses showed that, even in the most impure sample, these D-listed 
toxicity characteristic metals were well below RCRA regulatory limits 
(TWCP-2540), as follows: 

Totals Calculated Regulatory 
Metal Analysis TCLP Result Level 

Cadmium <10 ppm <0.5 mg/L 1 mg/L 

Chromium 30ppm 1.5 mg/L 5 mg/L 

Lead 20ppm 1 mg/L 5mg/L 

Silver 2ppm 0.1 mg/L 5 mg/L 

All metal impurities except barium would be reduced to the metal state 
and remain with the plutonium metal phase rather than be transferred 
into the molten salt phase. Hence, the molten salt phase is purified of 
regulated metals except for barium. These regulated metals will be 
present in the waste salt at levels below the toxicity characteristic levels. 
Because the salts are reused, only the initial reduction in fresh salt would 
contain any of the salt feed impurities. 

The waste salt, crucibles, and debris waste items associated with this 
process are discarded under PIS codes OR or CXL. Asbestos gloves 
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were also used in glovebox operations under PIS code OR, and were 
disposed as part of ceramic and glass debris wastes. 

PIS code SCB was an R&D effort examining the feasibility ofthis 
process at extracting Pu (MT 52) from salt before discarding the salt. Pu 
was chlorinated then reduced to the metal with calcium metal (similar to 
DOR). 

3.5.3 Molten Salt Extraction (PIS code SS) 

MSE is used to separate americium and the more reactive elements such 
as rare earth elements, alkali metals, and alkaline earth metals from 
plutonium metal (PYR0-41TWCP-3542, TWCP-352). This process is 
employed only if the americium content is greater than 1000 ppm 
(TWCP-2506). In the original process, which operated from 1979 to 
1988, magnesium chloride (MgCb) was added to the impure plutonium 
metal in a molten salt of sodium chloride (NaCl) and potassium chloride 
(KCl), contained in a MgO crucible and heated to 750°C. The 
magnesium chloride oxidized americium to AmCl3, although some 
plutonium was also converted to the chloride salt form. In 1988, the 
MSE process was converted to use plutonium chloride (PuCh) produced 
by in-situ chlorination in a tantalum crucible. In the LANL process, 90 
percent of the americium and 10 percent ofthe plutonium are transferred 
from the feed metal to the salt. After cooling, the salt and metal are 
mechanically separated. The salts are transferred to the salt stripping 
process under PIS code SS. 

In the late 1980s, several chloride salt systems were studied, including 
lithium chloride (LiCl), potassium chloride (KCl), calcium chloride 
(CaCh), and NaCl/CaCh. 

3.5.4 Electrorefming (currently part of PIS code SS, historically PIS code ER) 

The ER process was introduced in 1962 at TA-21 and was moved to 
TA-55 in 1979. This process takes impure metal from the MSE and 
MCDOR (DOR) processes and produces high purity plutonium metal 
(PYR0-2, PYR0-3, PYR0-4, PYR0-6, PYR0-17 [all in TWCP-3542], 
TWCP-2505). Impure plutonium is cast as an anode, which is then 
placed in a magnesium oxide crucible with a salt mixture, a metal 
cathode (typically tungsten), and a seeding reagent that is MgCh or 
PuCh (TWCP-2505). After the anode and salt melt, current is applied to 
the system, and plutonium at the anode is oxidized to plutonium ions, 
which.t:av:l to the ~~thode and ~e reduced back to the metal stat~.,...... ~a.o;:du:A ~ 
Impuntles m the ongmal plutoruum anode that are lc&i oleet:r:oactwe than · 
plutonium (including cadmium, chromium, lead, and silver) remain in 
the anode, while impurities more eleetwact.tre than plutonium (including 

t':QS~r .fa be o'lid~~d-



TWCP-AK-2.1-006,R.2 (LA-UR-01-) 
Effective Date: Page 10 of23 

3.5.5 

barium) are left in the molten salt. After cooling, the crucible is broken 
and the residues are physically separated from the high purity product 
metal. Anode heels were sent to pyroredox (PIS code RA) from 1984 to 
1986. Currently, salts are sent to PIS code CXL (chloride operations) or 
carbonate oxidation/distillation (section 3.5.5). 

From 1987 to 1989, secondary solvent metals such as cadmium, 
bismuth, lead, and gallium were added to experimental studies ofthe 
electrorefining process (PYR0-151TWCP-3542). The salts and crucibles 
from those ER runs may be contaminated with additional cadmium and 
lead, although those metals should have remained in the anode heels. 
However, these particular anode heels are retained in the vault at TA-55, 
with no plans to reprocess them in the near future. Crucible wastes were 
discarded under PIS code SS. Salts are stored in the vault; very little salt 
from this process met the DL. 

Salt Stripping (PIS codes SD and SS) 

The MSE and ER salts are further treated by salt stripping, oxygen 
sparging or carbonate oxidation, and salt distillation (PYR0-7, PYR0-8, 
PYR0-9, PYR0-10 [all in TWCP-3542], TWCP-2498). The salt 
stripping process treats the residue by melting and stirring the salt with 
calcium metal in a magnesium oxide crucible at 850°C (TWCP-2502). 
This treatment reduces the plutonium in the salt to metal and allows the 
metal to coalesce for physical removal and recovery. After cooling, the 
crucible is broken and the metal physically separated and recycled to the 
ER process or burned to oxide and sent back through aqueous recovery. 
The crucible shards are transferred to PIS code CXL, leached in 
hydrochloric acid, then discarded under CXL. During the salt stripping, 
the RCRA-regulated metals, except for barium, will be reduced with 
plutonium into the metal product, so that the salt is essentially free of 
heavy metals but may still contain barium, although this element is 
unlikely to be present above RCRA threshold levels. 

Oxygen sparging and, since 199 , carbonate idation are used to ensure 
that any plutonium, americium, or IC sodium or potassium left in 
the salts are converted to nonpyrophoric oxide forms. The NaCl/KCl salt 
is either discarded under PIS code SS or distilled for recycle and 
discarded under PIS codes SS or SD. CaCb salts are routed to aqueous 
chloride processing for further plutonium recovery before being 
discarded under PIS code CXL. 

Vanadium pentoxide (V 205) was used in place of carbonate to convert 
metals to oxide as part of the salt stripping process for a few months in 
1998. V205 was used in experiments under PIS code SD from early 
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3.5.12 

transferred to PIS codes CX or CXL in chloride operations, or to PIS 
code LR in nitrate operations (PYR0-121TWCP-3542). PIS code PK has 
not been active since 1992 and may have been incorporated into PIS 
code SS at that time (PYR0-281TWCP-3542). Due to the potential for 
leaching heavy metals from the items treated, D006 (cadmium), D007 
(chromium), D008 (lead), and DOll (silver) are assigned to waste 
produced from PIS code PK 

Plutonium Trichloride Preparation (PIS code PTP) 

PIS code PTP was an intermediate process used in Pu metal production. 
Under this code, carbon tetrachloride was used to prepare plutonium 
trichloride by bubbling a carrier gas through carbon tetrachloride and 
passing the mixed gas stream through a bed of plutonium oxide at 500°-
6000C before being absorbed in a 5-6 molar potassium hydroxide 
solution. The scrubber solution went in the caustic waste line to the 
RLWTF at TA-50. The carrier gases were argon, hydrogen chloride gas, 
and chlorine gas. The carbon tetrachloride was broken down into 
phosgene, carbon monoxide, and carbon dioxide gases in this process, 
which was active between January 1987 and June 1989, at which time 
the process switched to the use of phosgene gas until the process ended 
in May 1991. Etc(5.J fhoJ8 t.r~L ~s ; 

Feed material for PIS code PTP was high purity oxides from the vault or 
from PIS codes CA and MA. The product plutonium trichloride was sent 
to PIS code SS to be reduced to metal by the MSE or ER processes. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4lists PIS codes for pyrochemical processes at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials for pyrochemical processes consist of the general 
types of materials listed in Table 1 that are obtained either from the storage vault, 
as process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Waste Form Identification 

Solid waste from pyrochemical processes primarily consists of spent 
salts, magnesium oxide crucibles, and debris waste. Debris waste 
contains glassware, plastics, ceramic materials, paper, rags, high
efficiency particulate air (REP A) filters, metal containers, and small 
tools. Asbestos and leaded gloves may also be generated as process 
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waste. Prior to 1987,leaded gloves were discarded in the combustible 
and non-combustible debris waste streams. Between 1987 and May 
1992, leaded gloves were segregated from combustible debris and 
discarded in the metal debris waste stream because of concern that 
explosive lead oxides might form if the combustible debris waste was 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item identifier code and record its matrix material. This form 
was signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated by pyrochemical processes can be viewed in record 
TWCP-2513. 

. ' 
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would be destroyed or vaporized by the high temperatures of the pyrochemical processes 
that dominate pyrochemical processing. All transformers known to contain PCBs have 
been tracked from the time of startup ofT A-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005,R.2, Section 8.0). This oil does not enter the LANL disposal 
operations. 

9.0 ~CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CPR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CPR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CPR Subpart C~Segregation and separation chart ofhazardous materiflls. 
Section 177.848, Segregation ofhazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ,R.5) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EP NOSWER 9938.4-03) 

• Waste Analysis Plan (Attachment B) to the Hazardous Waste Facility Permit Issued 
to the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLEKNOWLEDGEROADMAP 

PIS codes: CRD, ER, MO, MP, OR, Neptunium, PK, PTP, RA, SCB, SD, SS, and SSMD. 

Copies of these documents are in the TWCP RMDC Center. 

Information 
Category 

TWCP Record No. Code* Information Source Summary 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu 
recovery processes Conversion and Scrap Recovery residues and the various 

Operations, LA-II 069-MS, treatment approaches used in 
March 1988. recovering plutonium from scrap 

TWCP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense 
related. related. 

TWCP-697 c Waste management requirements Los Alamos TRU Waste Waste management 
to meet WIPP WAC requirements Certification Plan for Newly requirements to meet WIPP 
were formalized in 1984. Generated TRU Waste, WCP- WAC requirements. Generator 

HSE7-CPL-Ol; R.2 (November Attachments were used to 
1984) describe and reference specific 

generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT-7 WMIEC- Gives Material Type 
compositions 96-032 compositions 

Benchmark Environmental Corp. 
Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los Alamos NMT-7 Attachment, January Documents how controls to meet 
TRU Waste Certification Plan for 1995, TRUWM-TA55-CPA- WIPP WAC were implemented 
Newly Generated TRU Waste, 03,ROO and how independent 
R05 verification was accomplished. 

TWCP-701 c TA-55 Generator Attachment to TA-55 Attachment, 1987, TRU- Documents how controls to meet 
the TRU Waste Certification Plan MST12-CPA-03,ROO WIPP WAC were implemented 
for Newly Generated TRU Waste and how independent 

verification was accomplished. 

Attachment 1 
Page 1 of9 

Limitations 

Document does not give 
information about RCRA 
constituents introduced or 
present in the processes 

Budget information may not be 
acceptable. 

Overview document - Generator 
Attachments provide more 
detailed information. 

Does not give information on 
how material may fractionate in 
TA-55 waste processes. 

Information is not extremely 
detailed. 

Information is not extremely 
detailed. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 

interviews, memos, and letters 
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Waste Stream Number(s): LA·CIN01.001, LA-MHD01.001, LA-MIN02-V.001, LA-MIN04-S.001 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: D029 

Acceptable Knowledge Documentation Type: Category: 
..t TRU Waste Management Program Information 

..t Waste Stream-Specific Information 

C · Correspondence 

..t D · Documents 

Supporting Information M - Miscellaneous 

P - Procedures 

DR- Discrepancy Resolution 

U - Unpublished Documents 

Title of Source Document: Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 

Source Document Reference Information (author(s), document and revision number, date, publisher): John Musgrave, 
TWCP-AK-2.1-003 (LA-UR-01-2556), 2, 5/17/01 

AK# a 

WS8, 
WS12 

WS7 

WS7, 
WS9 

WS1, 
WS3, 
WS8, 
WS9, 
WS10, 

WS11, 
WS12 

WS8, 
WS11, 
WS12 

Source 
Doc. 

Page #b 

27 

12,3 

vii 

ix 

22 

AK Information Summary 

See Table 4. Chemical Inputs to Processes ... Section 4.2 Toxicity ListingsD004 applies to P/S 
code PE, in which arsenic was used in 1984 and perhaps into 1985 ... 

T A-55 extracts and recovers plutonium from residues and scraps generated from operations at 
various LANL and other DOE sites in the defense complex. This is the source of TRU waste 
contaminated scrap, residues and debris. The scrap and residues are processed to recover as 
much plutonium as possible. Waste from metal operations are generated from plutonium 
recovery and purification for defense and non-defense programs. These wastes were generated 
and produced in the same rooms and gloveboxes and were not segregated until August 1998. 

Solid TRU waste from metal operation processes consisted of graphite and debris waste 
including cellulosic, ceramic, plastic, rubber, metal and glass debris. Typical items were rags, 
gloves (leaded and non-leaded), small tools, steel storage containers, magnesium oxide 
crucibles, HEPA filters, paper, cardboard, strain gauges, plastic items, and scrap stainless steel. 

Summary Category Groups: 53000, 55000 

Waste Matrix Codes: S3100, S3200s S51 00, S5120s, S5300, S5311 an dS5400 

Description: The overall defense related goal of the metal operaion process is to cast and 
machine plutonium metal. Reactor fuel development is also part of metal operation processes. 

Feed: Plutonium metal or metal alloys and oxides, disassembled weapons components (pits), 
other actinide metals or metal alloys and oxides, reactor fuel pellets. 

Dates of Generation: 1979 to 2001 

Radioisotpic content: 
Am-241, Am-243, Co-144, Cm-244, Pa-231, Np-237, Th-232, Th-232 enriched in Th-230, U-233 
and depeleted uranium. Am-241, Np-237 and U-234 may be present at detectabel 
concentrations as decay products. 

RCRA Codes: D004, D007, D008, D035, D040, F001, F002, F005 

Table 1 contains the Process Feed Materials for Metal Operations Processes including the 
potential presence of RCRA-regulated substandes and P/S codes used in metal operations. 

O~'"'NAL n1~1 
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Attachment 3- Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: D029 

Source 
AK# a Doc. AK Information Summary 

Page #b 

WS11 24 Table 2 contains the average isotopic content of plutonium material types and enrichments. 

Table 3 contains the average isotopic content of uranium material types and enrichments. 

PR1 Att 2 Attachment 2 contains maps of LANL and TA-55. 

WS3, Att. 3 Attachment 3 contains a detailed time line for metal operations which is broken down by P/S 
WS11 code and hazardous waste numbers 

Source Document Data Limitations (if any): 

1. Waste volume was not tracked for the P/S codes. 

Acceptable Knowlege Expert: 

~[~ AmvJohns I Date: VNI~5tf1 
Print /Sign () f 
a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 
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Page 1 of 2 CCP Acceptable Knowledge Documentation 

Attachment 3 - Acceptable Knowledge Source Document Summary 

te Stream Number(s): LA-CIN01.001 LA-MHD01.001 LA-MIN02-V.001 

Acceptable K wledge Documentation Type: 
~ TRU Waste nagement Program Information 

.., Waste Stream ecific Information 

Supporting Inform tion 

Source Document Tracking Number: D029 

Category: 
C - Correspondence 

.~ D - Documents 

M - Miscellaneous 

P - Procedures 

DR - Discrepancy Resolution 

_ U -Unpublished Documents 

Acceptable Knowledge Report for Metal Operation Processes at TA-55 

Source Document Reference Informal 
TWCP-AK-2.1-003 (LA-UR-01-2556), 2, 5I 

(author(s), document and revision number, date, publisher): John Musgrave, 
01 

AK# a 

W58, 
W512 

W57 

WS7, 
WS9 

WS1, 
WS3, 
WSB, 
WS9, 
WS10, 

WS11, 
WS12 

WS8, 
WS11, 
WS12 

Source 
Doc. 

Page #b 

27 

12,3 

vii 

ix 

22 

AK Information Summary 

See Table 4. Chemicallnp s to Processes ... Section 4.2 Toxicity Listings0004 applies to PIS 
code PE, in which arsenic w used in 1984 and perhaps into 1985 ... 

TA-55 extracts and recovers plu ium from residues and scraps generated from operations at 
various LANL and other DOE sites the defense complex. This is the source of TRU waste 
contaminated scrap, residues and de is. The scrap and residues are processed to recover as 
much plutonium as possible. Waste fr metal operations are generated from plutonium 
recovery and purification for defense and n-defense programs. These wastes were generated 
and produced in the same rooms and glove xes and were not segregated until August 1998. 

Solid TRU waste from metal operation process consisted of graphite and debris waste 
including cellulosic, ceramic, plastic, rubber, meta nd glass debris. Typical items were rags, 
gloves (leaded and non-leaded), small tools, steels rage containers, magnesium oxide 
crucibles, HEPA filters, paper, cardboard, strain gaug , plastic items, and scrap stainless steel. 

Summary Category Groups: S3000, S5000 

Waste Matrix Codes: 53100, S3200s 55100, 55120s, 55300, 

Description: The overall defense related goal of the metal operaio 
machine plutonium metal. Reactor fuel development is also part of 

Feed: Plutonium metal or metal alloys and oxides, disassembled weapo 
other actinide metals or metal alloys and oxides, reactor fuel pellets. 

Dates of Generation: 1979 to 2001 

Radioisotpic content: 
Am-241, Am-243, Co-144, Cm-244, Pa-231, Np-237, Th-232, Th-232 enriched in Th
and depeleted uranium. Am-241, Np-237 and U-234 may be present at detectabel 
concentrations as decay products. 

RCRA Codes: 0004, 0007, 0008, 0035, 0040, F001, F002, F005 

Table 1 contains the Process Feed Materials for Metal Operations Processes including the 
potential presence of RCRA-regulated substandes and PIS codes used in metal operations. 
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Attachment 3- Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory ] Source Document Tracking Number: D029 

Source 
AK# a Doc. AK Information Summary 

Page #b 

WS11 24 Table 2 contains the average isotopic content of plutonium material types and enrichments. 

Table 3 contains the average isotopic content of uranium material types and enrichments. 

PR1 Att 2 Attachment 2 contains maps of LANL and TA-55. 

WS3, Att. 3 Attachment 3 contains a detailed time line for metal operations which is broken down by P/S 
WS11 code and hazardous waste numbers 

Source Document Data Limitations (if any): 

1. Waste volume was not tracked for the P/S codes. 

Acceptable Knowlege Expert: 

'\ /) ;/ ) J 
Amll Johns I ,~,{l'l,f4,~'LlL1;:2.-- Date: j {.J! I{) 

Print /Sign Cf 

a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 
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INTERIM CHANGE REQUEST 

D Other 
IC Number: 1 

Person Requesting this Interim Change: Sandy Wander 

DOCUMENT INFORMATION 

Page 1 of3 
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Document Title: Process Acceptable Knowledge Report Document No./Revision: 
for~OEeration Processes a~IA-~5 ... TWCP-AK-2.1-003,R.2 (LA-UR-02-1716) 

Effective Date of Current Document: 05/17/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the following changes are made: 

Section/Page Change: Reason/Justification: 

Title Page, p.1 Delete "Summary" from title to read: Clarification 

"Process Acceptable Knowledge Report for Miscellaneous 
Operations at TA-55" 

Global Change all occurrences of"Sampling Plan" to "AK Information document title change 
Summary" 

Note and 3rd Delete "summary" from "NOTE" at top if page vi and from "*" Clarification 
column heading I note at bottom of page viii 
pp. vi and viii Change 3rd column heading on page vi and vii to read:"Process 

AK Report*" 

Delete entire 4'h column 

Global search and From all references to "process AK summary report," delete Clarification 
delete I p. 2. "summary" to read "process AK report" 

From all titles that previously read "Process Acceptable 
Knowledge Summary Report, " delete "Summary" to read 
"Process Acceptable Knowledge Report" 

RCRA PerSME: 
Constituents/ Add "ARI" to bullet beginning "D007 (chromium)" Code added due to possible 
EPA Hazardous stainless steel leaching. 
Waste Numbers I 
p. ix Delete bullet beginning "D022 (chloroform)" D022 does not apply because high 

temperature processing would 
vaporize all chloroform. 

Add "(between 1979 through 1984)" to bullet beginning "D035 Update date-information to reflect 
(methyl ethyl ketone)" time usage. 

Add "MA (from 1995 to the present)" to bullet beginning Update report to reflect timeline 
"F002" information 

Add "(between 1979 through 1984)" to bullet beginning Update report to reflect timeline 
"F005" infom1ation 

I 
' 
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3.5.1 I p. 8 

In third paragraph-on p. 8, insert "at 1200 °C" at end of next to 
last sentence. Insert "and cany D022 in PIS code CF in nitrate 
operations" to end of last sentence. 

In fifth paragraph on p. 8, insert", thus canying the 0040 
code" to end of last sentence. 

3.5.2.3 I p. 11 In next to last paragraph, insert", but no TRU waste is 
generated" to the end of the next to last sentence. 

Table 4 I p. 28 In the "Chloroform" row, change the last sentence in the third 
column to read: "D022 does not applyies to PIS code FF 
ahheegh eeaeeatmtieas aFe e*f!eeted te ee eele•;,o RGRA 
thresheld 'eeeaese fFeeZJe Elryiag sheeld ha,•e because sintering 
removed mest, ifaet all, et: the residual chloroform befeFe the 
mieFespheFes 'w'eFe !akea iate the gle,•eee* feF siateFiag. 

4.llp.29 Insert", and to PIS code MA from 1995 to the present" at the 
end of the second bullet 

Insert "from 1970 through 1984" to the end of the third bullet 

4.2 I p. 29 Insert "and ARI after 1996 to the end of the third paragraph 

4.2 I p. 30 Delete fourth paragraph from bottom, beginning "D022 
applies" 

Insert "from 1979 through 1984" at end of third from last 
paragraph, beginning "D035 applies" 

Attach 31 pp. 2-4 Delete "D022 from FF time1ine. Insert "(only from 1979 
through 1984)" after 0035 and F005 and insert "F002 (from 
1995 to the present)" on lower line in MA timeline. Move 
vertical bar to end of 1985 from middle of 1984 in PE timeline. 
Change the year "1982" to "1992" in the second note at end of 
table. 

Page 1 Add "D008" to DOP timeline 

Attach. 4 I pp. I, Insert "D007" in "EPA Codes" column of ARI row. Delete 
2, 3, 4, 5, 6, 7, 8, "D022" from "EPA Codes" column ofFF row. Insert "F002" to 
and 9 "EPA Codes" column ofMA row. Insert "D008 {gloves)" to 

"EPA Codes" column of WE row. 

Added "*D008" to EPA Codes column as appropriate 

Attach. 6, pp. 1, 2 Add new Attachment 6 and update "Contents': page to reflect 
addition 

Add following paragraph to end of Section 2.0: 

"When discrepancies in AK infonnation are discovered, they 
are documented and resolved in accordance with Acceprable 
Knowledge Documentation (TWCP-QP-1.1-021). The resulting 
documentation is found in Decision/Discrepancies Resolution 
Documentation (Attachment 6)." 

Page 2 of3 

PerSME: 
The sintering is a high temperature 
process, updating report to reflect 
information. 

PIS code FF carries code 0040. 
Update report to reflect 
information. 

Per SME, Freon TF used to clean, 
but no TRU waste generated in 
this process, therefore no F code. 

Per SME, D022 does not apply to 
PIS code FF because high 
temperature processing would 
vaporize all chloroform. 

Per SME, clarification of 
timelines, update report to reflect 
changes. 

Per SME, D007 added after 1996 
to PIS code due to possible 
stainless steel leaching. 

Per SME, D022 does not apply to 
PIS code FF because high 
temperature processing would 
vaporize all chloroform. Report 
updated to reflect information 

Per SME, timeframe updated 

Timelines updated to reflect SME 
and timeframe usage information. 

Table updated to reflect 
information added in report per 
SME and/or timeframe usage. 

New TWCP-QP-1.1-021 
requirement 
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AK 
AK Information Summary 

ARIES 
CFR 
C-N-0 
D 

DL 
DOE 
DOR 
DTP 
DWLS 
EB 
EPA 
F 

GB 
GTAW 
HEPA 
HIP 
HWN 
K 

LANL 
LLW 
MEK 
MET 

MOX 
MT 
Nd:YAG 
NMT 
OSWER 
p 

PIS [code] 
PCB 
PF-4 
PIGMA 
QA 
QP 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2.7-00l,R.S) 
Advanced Recovery and Integrated Extraction System 
Code of Federal Regulations 
carbon-nitrogen-oxygen 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
discard limit 
U.S. Department of Energy 
Direct Oxide Reduction (process conducted under PIS code OR) 
detailed technical procedure 
Discardable Waste Log Sheet 
electron beam 
U.S. Environmental Protection Agency 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
glove box 
gas tungsten arc welder 
high-efficiency particulate air 
Hot Isostatic Press 
hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
low-level waste 
methyl ethyl ketone 
Metal [designator for individual documents in metal operation 
processing reports in Attachment 1, Acceptable Knowledge 
Roadmap] 
mixed oxide 
material type 
Neodynium:Yttrium Alumina Gamet 
Nuclear Material Technology 
Office of Solid Waste and Emergency Response (EPA) 
EPA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33 
process/ status [code] 
polychlorinated biphenyl 
Plutonium Facility, Building 4 
pressurized inert gas metal arc [welder] 
quality assurance 
quality procedure 
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R&D 
RCRA 
RLWTF 
RMDC 
SME 
SNM 
SOP 
TA 
TIG 
TRU 
TWCP 
UCNI 
WIPP 
WIPPWAC 

WIPPWAP 

WODF 
WPRF 

research and development 
Resource Conservation and Recovery Act 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
special nuclear material 
safe/standard operating procedure 
technical area 
tungsten inert gas 
transuranic 
Transuranic Waste Characterization/Certification Program 
Unclassified Controlled Nuclear Information 
Waste Isolation Pilot Plant 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) 
Waste Origination and Disposition Farm 
Waste Profile Request form 
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TA-55 PROCESS/STATUS (P/S) CODE INDEX 
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Note: This index indicates the main process AK report and report section that covers each P/S 
code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

ACL Analytical Chemistry Laboratory Miscellaneous Operations 

AO Assembly Operation Metal Operation Processes 

ARl ARIES Metal Operation Processes 

BA Basement Isopress Metal Operation Processes 

BC Physical Properties Metal Operation Processes 

BT Burst Testing Metal Operation Processes 

CA Casting Metal Operation Processes 

CF Cement Fixation Nitrate Operations 

CN C-N-0 Analysis Metal Operation Processes 

co Comminution Metal Operation Processes 

CT Compatibility Testing Metal Operation Processes 

DA Alloy Development Metal Operation Processes 

DOP Detector Oxide Preparation Metal Operation Processes 

DT John Ward R&D Metal Operation Processes 

EL Element Loading Metal Operation Processes 

ELW Experimental Laser Welding Metal Operation Processes 

EM Electron Microscopy Metal Operation Processes 

ER Electrorefining Pyrochemical Processes 

EVAC Evacuation and Bake Out Metal Operation Processes 

FF Fuel Fabrication Metal Operation Processes 

FSPF Special Furnace Operation Metal Operation Processes 

GI Pellet Grinding & Inspection Metal Operation Processes 

HG Pu Removal by Mercury . Metal Operation Processes 

HP Cement Fixation Nitrate Operations 

ID Immersion Density Metal Operation Processes 

IN Inspection Metal Operation Processes 

IS Incinerator Nitrate Operations 

ITF Impact Test Facility Metal Operation Processes 

ITF4 Impact Test Facility Metal Operation Processes 

ITF7 Impact Test Facility Metal Operation P1'ocesses 

JA Gas Isostatic Press Metal Operation Processes 

KBTF Kolsky Bar Test Facility Metal Operation Processes 

MA Machining Metal Operation Processes 
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PIS Code PIS Name 

MBC Crystal 

ME Metallography 

MOX Mixed Oxide Fuel Production 

MW Metal Working 

OB Oxide Blending 

OM 
Oxygen To Metal Ratio 
Determination 

OR Direct Oxide Reduction 

PAF Passivation Furnaces 

PCH Plasma Chemistry 

PD Pit Disassembly 

PE Sputtering Process 

PF Plutonium Surfaces 

PH Thermal Hydride/Dehydride 

PIG Welding 

RAP Research Alloy Preparation 

RAP2 Research Alloy Preparation 

RL Radiochemical Coating 

RM Reduction to Metal 

RS Pellet Sintering 

SP Scrap Dissolution, G438 

SRL Special Recovery Line 

ss Salt Stripping 

TIGR 
Thermally-Induced Gallium 
Removal 

UA Uranium Fabrication 

VD Vapor Degreaser and Sand Blasting 

WE Welding 

WLT Welding Leak Test 

WM Waste Management 

Page vii ofx 

Process AK Report* 

Metal Operation Processes 

Miscellaneous Operations 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Pyrochemical Processes 

Nitrate Operations 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Special Processing 

Metal Operation Processes 

Nitrate Operations 

Metal Operation Processes 

Pyrochemical Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Metal Operation Processes 

Miscellaneous Operations 

* Process AK reports: Metal Operation Processes (this report), Miscellaneous Operations 
(TW CP-AK-2. I -004,R.2 ), Pyrochemical Processes (TW CP-AK-2. I -006,R.2 ), and Special 
Processing (TWCP-AK-2.1-007,R.2) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste Generating Process: Metal Operations 
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PIS codes: AO, ARI, BA, BC, BT, CA, CN, CO~ CT, DA, DOP, DT, EL, ELW, EM, EVAC, FF, 
FSPF, GI, HG, ID, IN, ITF, ITF4, ITF7, JA, KBTF, MA, MBC, MOX, MW, OB, OM, 
PCH, PD, PE, PF, PH, PIG, RAP, RAP2, RL, RS, SRL, TIGR, UA, VD, WE, WLT 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations and TA-55 
plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from metal operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations 
carried out in those areas): 

TA-55 Plutonium Facility, Building PF-4, rooms 115, 124, 125 and 126 (reactor fuel 
development activities) and rooms 38 East, 113, 114, 201E, 305, 306, 308, 309, 319 and 327 
(other metal operation processes). Plutonium operations included preparing ultra-pure plutonium 
metal, alloys, and compounds; preparing specific alloys on a large scale; determining high 
temperature thermodynamic properties of plutonium; and disassembling compounds for 
inspection and analysis. 

Description of the process waste (physical form and typical content description): 

Solid TRU waste from metal operation processes consists primarily of graphite and debris waste, 
including cellulosic, ceramic, plastic, rubber, metal, and glass debris. Typical debris items are 
rags, gloves (leaded and non-leaded), small tools, steel storage containers, magnesium oxide 
crucibles, HEPA filters, paper, cardboard, strain gauges, plastic items, and scrap stainless steel. 

Solid TRU waste from reactor fuel development processes: tungsten carbide and hardened steel 
press dies, diamond or aluminum oxide grinding wheels, HEPA filters, rubber, wood, paper, 
rags, cardboard, glass vials, balances, steel and brass storage containers, ceramic, graphite, 
magnesium oxide crucibles, vacuum pumps, graphite trays, tungsten trays, molybdenum trays, 
thermocouples, heating elements, non-leaded gloves, and stainless and hardened steel balls. 

I 
t 

f 
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Summary Category Groups: S3000, S5000 
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Waste Matrix Codes: S3100, S3200, S5100, S5110, S5120, S5300, S5310, S5311, S5400 

Description of the waste-generating process: 

The overall defense-related goal of the metal operation processes is to cast and machine 
plutonium metal. Reactor fuel development is also part of metal operation processes. 

Process feed: 

Plutonium metal or metal alloys and oxides, disassembled weapons components (pits), other 
actinide metals or metal alloys and oxides, reactor fuel pellets. 

Radioisotopic content of the waste: 

Variety of uranium and plutonium material types with different well-defined isotopic 
compositions; various radionuclides used as sources, including Am-241, Am-243, Ce-144, 
Cm-244, Pa-231, Np-237, Th-232, Th-232 enriched in Th-230, U-233, and depleted uranium. 
Am-341, Np-237, and U-234 may be present at detectable concentrations as decay products of 
their plutonium precursors. Cs-13 7 and Pa-231 may be occasionally be present in trace amounts. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• D004 (arsenic): PIS code PE (1984-1985 only) 

• D007 (chromium): PIS codes ARI, PCH 

• D008 (lead materials): PIS codes BT, DOP, and KBTF 

• D008* (leaded gloves until May 1992): PIS codes BA, BC, CA, DA, DOP, IN, JA, MA, 
MW, PCH, PE, PF, PH, RL, UA, VD, WE 

• D035 (methyl ethyl ketone): PIS code MA (between 1979 through 1984) 

• D040 (trichloroethylene): PIS codes EL, FF, and MA (forMA, applies from 1979-1992 and 
from February 2000-present) 

• FOOl: PIS code MA due to use oftrichloroethylene (from 1979-1992 and from February 
2000 to the present) 

• F002: PIS codes DA and MA (form 1995 to the present) due to use of Freon TF 

• F005: PIS code MA due to use of methyl ethyl ketone (between 1979 through 1984) 

• No K or P codes apply 
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Process waste volume (if known): 
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Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1979-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT FOR 
METAL OPERATION PROCESSES AT TA-55 

1.0 INTRODUCTION 
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All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defmes AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generated TRU waste in the Plutonium Facility at Technical 
Area (TA) 55, one ofthe TRU-waste generators at Los Alamos National Laboratory 
(LANL). By doing so, this report provides detailed technical support for several waste 
stream AK summary reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to T A-55 waste streams resulting from metal 
operation processes covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to metal operations is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
TWCP-3541. Individual documents in this record have been assigned a 
separate identifier, MET -nn, where nn is a sequential 1- or 2-digit number. 
This referencing nomenclature is used throughout this report and its 
attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant records 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) is contained in these records, and will not be included in this report. 
Such records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 
1). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK-2.1-002) 

• Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) [this report] 

• Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Report for Nitrate Operations at TA-55 (TWCP-AK-
2.1-005) 

• Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55 
(TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Report for Special Processing at TA-55 (TWCP-AK-
2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, metal 
operation processes include 49 individual processes that are each assigned a P/S code, as 
listed on the cover page of this report. The search and compilation of AK information 
was based on PIS code because that is the most detailed level of process information 
generally recorded in waste generation records. The process AK reports frequently cross
reference one another because PIS codes in one operational area often provide the 
material feed for PIS codes in another area. An index of P/S codes cited in this process 
AK report follows the list of acronyms; this index lists process descriptions and the 
primary process AK report in which that P/S code is discussed. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 
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The following sections describe processes used in metal operation processing, and 
identify the resulting wastes as well as outputs that are sent to other operations, such as 
nitrate operations, for further processing. 

3 .1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF -4, are shown in Attachment 2. 

Most processes in metal operations were solely defense-related (TWCP-614, 
TWCP-4162). Exceptions are the majority of activities in the reactor-fuel 
fabrication program that was active from 1979 to 1997, and ongoing non-defense 
research and development (R&D) activities. However, wastes from various 
processes were not segregated by funding source, waste-generating process, or 
waste-generating location (e.g., room or glovebox) until recently (August 27, 
1998), but were segregated and packaged based on waste type (TWCP-887, 
TWCP-4162, TWCP-4167). Consequently, a single waste container often 
contains wastes from multiple processes. Some debris waste was also co-mingled 
with room trash related to these same operations (both defense and non-defense), 
and was initially boxed as low-level waste (LL W). Subsequently, some of these 
waste boxes were returned for disposal in drums as TRU waste when on-site 
radioassay results showed them exceeding the low-level discard limits (DLs) 
(TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set of LANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, ·continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to P/S code. Materials are considered waste only when they have been received 
and processed by the waste management team. 
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Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Waste Content Description 

Wastes generated during metal operation processes consist primarily of debris 
wastes, and wastes entered into the cement fixation process or sent to the 
Radioactive Liquid Waste Treatment Facility (RL WTF) at TA-50. General debris 
waste consists of cellulosic materials (for example, paper, cloth), plastics (for 
example, gloves, tape, lab ware), rubber, metal, and glass debris. 

• Debris waste from the reactor fuel development operations includes tungsten 
carbide and hardened steel press dies; diamond or aluminum oxide grinding 
wheels; high-efficiency particulate air (HEPA) filters; rubber; wood; paper; 
rags; cardboard; glass vials; balances; steel and brass storage containers; 
ceramic, graphite, and magnesium oxide crucibles (crucible waste out of PIS 
code CN), vacuum pumps; graphite and molybdenum trays; thermocouples; 
non-leaded gloves; and stainless and hardened steel balls. 

• Debris waste from on-going metal operations include rags, graphite, gloves 
(leaded and non-leaded), steel storage containers, graphite and tantalum 
crucibles, HEPA filters, paper, cardboard, plastic items, and scrap aluminum 
and stainless steel. 

• Debris waste from developmental metal operations include rags, gloves 
(leaded and non-leaded), HEP A filters, paper, cardboard, strain gauges, plastic 
items, and scrap stainless steel. 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from metal operation processes. 

3.4 Waste Volume and Time Period ofWaste Generation 

This report covers waste streams generated from 1979, when metal operation 
processes first began, to the present. Wastes from the metal operation processes 
have different associated EPA hazardous waste numbers (HWNs) depending on 
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the time period during which they were generated. The PIS codes, their time 
period of generation, and corresponding EPA HWNs are shown graphically in 
Attachment 3, Time Lines. 

Waste volumes for each PIS code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by metal operation 
processes. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. The metal 
operation processes contribute to these scrap and residue wastes. These residues 
are processed to recover as much plutonium as is practical (TWCP-352). T A-55 
has extensive capabilities for the extraction and recovery of plutonium from 
residues and scraps generated from operations at various LANL facilities and 
other DOE sites. These recovery and manufacturing operations, associated 
maintenance operations, and TA-55 plutonium research are the sources ofTRU 
waste generated at TA-55. 

Detailed background information about theTA-55 plutonium recovery processes 
can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352). A full-block flow diagram for plutonium processing 
and waste management at TA-55 is given in reference TWCP-886. 

Metal operation processes can be divided into three categories: 

• Reactor fuel development processes (Section 3.5 .I) 

• On-going metal operation processes conducted since TA-55 began operations 
(Section 3.5.2) 

• Developmental metal operations that were developed recently (Section 3.5.3) 

Processes included in each of these three categories are described below. 
Timelines for these processes are shown Attachment 3. A complete listing of PIS 
codes for metal operation processes, their descriptions, feed materials, and inputs 
and outputs is found in Attachment 4. A simplified process flow diagram for 
metal operations is found in Attachment 5. 
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3.5.1 Reactor Fuel Development (PIS codes CN, CO, CT, EL, FF, GI, ID, 
MOX, OB, OM, RS) 

Procedures for reactor fuel development activities reviewed during the 
AK search did not have PIS codes assigned to them. However, SME 
input provided assignment of PIS codes to these procedures (references 
MET-1 through MET-38 and MET-59 [all in TWCP-3541]). The 
descriptions below are based on SME input, as indicated in the text and 
in Attachment 4. 

Enriched uranium oxide, depleted uranium oxide, and/or plutonium 
oxide feeds were blended and mixed with graphite and stearic acid. 
Stearic acid was used to keep the material from sticking during milling. 
The blended oxide was then pressed into briquettes. This operation was 
performed under PIS code OB. Small pieces of briquette and powder left 
after pressing were sent to the vault or to recovery. 

The briquettes produced under PIS code OB were transferred to PIS 
code RS for carbotherrnic reduction. In this process the plutonium or 
uranium oxide were reduced to the carbide form, resulting in the 
removal of most carbon and nearly all oxygen from the material, and in 
the decomposition of the stearic acid. The carbide briquettes were then 
transferred to PIS code CO. 

A jaw crusher was used to reduce the size of the carbide briquettes in 
preparation for pulverizing in PIS code CO. The crushed material was 
mixed with 0.2 wt.% stearic acid and polyethylene glycol. A vibratory 
mill pulverized the crushed material to 325 mesh. Nickel powder at a 
concentration of 2000 ppm was added to the pulverized carbide as a 
sintering aid. This material was sent back to PIS codeRS. 

The plutonium and uranium carbide powder was pressed into pellets 
under PIS codeRS. These pellets were then loaded into molybdenum 
trays. The trays were placed in a furnace at 450 °C to burn off the stearic 
acid and polyethylene glycol. Small amounts of MolyKote were used for 
hand pressing of pellets. The pellets were sintered in an argon-hydrogen 
atmosphere at 1600 °C. Sintered pellets were transferred to PIS code GI. 

Pellets were inspected to meet specification (PIS code GI). Out-of
specification material was ground to specification with either diamond 
or aluminum oxide grinding wheels. A final inspection was performed 
on these pellets with a hand micrometer, which was later replaced by a 
laser micrometer. Those pellets that met final inspection specifications 
were transferred to PIS code EL. Those that did not were sent to the 
vault for recovery. Sample pellets were collected for chemical analysis 
(PIS code ACL), carbon-nitrogen-oxygen (C-N-0) analysis (PIS code 
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CN), compatibility testing (PIS code CT), immersion density 
measurements (PIS code ID), metallographic inspection (PIS code ME), 
and/or determination of the oxygen to metal ratio (PIS code OM). (PIS 
codes ACL and ME are discussed in Process Acceptable Knowledge 
Report for Miscellaneous Operations at TA-55 [TWCP-AK-2.1-004].) 

Fuel pellets were loaded into fuel elements under PIS code EL. Pellets 
were placed into "V" troughs made of l-inch x l-inch V -shaped 
stainless steel and aluminum for measurement of fuel pellet dimensions. 
After the dimensional analysis, the pellets were transferred into another 
glovebox through a one-inch port. Maintenance of a differential pressure 
between gloveboxes, with lower pressure in the glovebox where 
dimensional analysis was done, ensured the cleaniness of the glovebox 
in which the fuel cladding was added. The fuel pellets were transferred 
into the cladding glovebox through the port. The cladding tube was held 
in a lathe while the pellets were pushed into the cladding with a pushrod. 
A stainless steel shroud tube was placed in the cladding tube prior to 
insertion of the pellets. A spring and end cap were placed in the open 
end of the cladding tube, and a tungsten inert gas (TIG) weld was made 
at the joint between the end cap and the cladding. Cladding, spring, and 
end cap were stainless steel. Bonding of the fuel was done with either 
helium or sodium. Any excess sodium was reacted with Dowanol 80 to 
form a stable sodium salt, which prevented metallic sodium from 
entering the waste stream. 

A cleaning machine was used outside the glovebox for cleaning the 
different tubing prior to loading. The cleaning solution was ethanol, 
water, and a mild caustic or acid. Any waste generated from this 
operation would not be TRU waste. These operations took place in 
Room 124 from 1979 until1994. 

In February 1988, PIS codes CN, CO, CT, EL, GI, ID, OB, OM, and RS 
for reactor fuel development became PIS code FF, marking the change 
from carbide fuels to nitride fuels. All processes under the old PIS codes 
should have remained the same under PIS code FF. Molybdenum 
equipment was replaced with tungsten equipment. No changes occurred 
in the chemicals used in the processes except for removal of the nickel 
sintering aid. Defense-related SPlOO reactor fuel wastes were segregated 
from all other wastes. 

Magnesium perchlorate was used in the glovebox line in PIS code FF, 
and was the only chemical used there (TWCP-5158).1t was used as a 
water getter, and was changed once during the period 1987 to 1992. The 
spent chemical was sent to cement fixation, PIS code CF. 
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From 1988 to 1989, PIS code MOX was set up to fabricate mixed oxide 
(MOX) fuel. Researchers from Hanford were the principal personnel 
involved in the work. Only a small amount of LANL waste was 
generated under this PIS code; the remainder was segregated as 
Hanford,.generated waste. Zinc stearate was used as an anti-sticking 
agent during blending. 

Starting in 1996 and continuing to the present time, LANL began work 
on MOX fuel under PIS code FF. As a result of the current effort in 
MOX fuel development, the issue of gallium removal became important. 
Early thermal gallium removal was the precursor to Thermally Induced 
Gallium Removal under PIS code TIGR (see section 3.5.3.11). 

Some R&D efforts took place under PIS code FF. Microspherical fuel 
R&D was conducted mostly in a fumehood, not in a glovebox, and the 
waste generated from this operation would be low level. The 
microspherical fuel work involved the use of graphite, depleted uranium, 
sugar, surfactants, and ethylene glycol, which were mixed with water to 
form slurry. This slurry was sprayed or injected into supercooled hexane 
or chloroform in order to form frozen microspheres. The microspheres 
were then freeze-dried before being introduced into a glovebox where 
they were sintered at 1200 °C. Some of the depleted uranium 
microspheres were discarded in cemented waste and carry D022 in PIS 
code CF in nitrate operations. 

Uranium residues and scrap from the reactor fuel development program 
had several disposal paths (MET-75/TWCP-3541). Most ofthe highly
enriched uranium nitride fuel went to the Y-12 Plant in Oak Ridge, 
Tennessee, and some remaining material in the TA-55 vault will also be 
sent there in the near future. However, the Y-12 Plant will not accept 
this material in the form of scrap or excess because of its plutonium 
contamination, nor will the Y-12 Plant take depleted nitride pellets due 
to the low uranium enrichment. Consequently, those items have been 
oxidized and blended as necessary, canned, and stored in the vault. 
Depleted nitride material used for development was burned and 
discarded in a cement matrix. Earlier carbide fuels were sent to 
Savannah River Site for recovery. MOX material is being consolidated 
and packaged for shipment and recovery at the Savannah River Site. 

Acetone was used outside the glovebox, and ethanol was used inside the 
glovebox. Trichloroethylene was used as a lubricant for an Isomet cut
off saw, thus carrying the D040 code. 

Waste materials generated from the reactor fuel development program 
included: tungsten carbide and hardened steel press dies; diamond or 
aluminum oxide grinding wheels; HEPA filters; mbber; wood; paper; 



TWCP-AK-2.1-003,R.21IC1 (LA-UR-02-1716) 
Effective Date: 03121102 Page 9 of33 

rags; cardboard; glass vials; balances; steel and brass storage containers; 
ceramic, graphite, and magnesium oxide crucibles (crucible waste out of 
PIS code CN), vacuum pumps; graphite, tungsten and molybdenum 
trays; thermocouples; heating elements; non-leaded gloves; and stainless 
and hardened steel balls. 

3.5.2 On-Going Metal Operation Processes 

3.5.2.1 

3.5.2.2 

3.5.2.3 

PIS Code BA: Basement Isopress 

The Autoclave Hot Isostatic Press (HIP) uses high pressure 
and high temperature (up to 1500 oq to increase the 
densities of parts (MET-48/TWCP-3541). R&D projects to 
bond materials and consolidate powders are also mentioned 
in the written procedure. In addition to plutonium, other 
isotopes that may be used in the HIP include Am-241, Cm-
244, Np-237, U-233, and Pu-242 as long as the material is 
placed in coupons. The process takes place in Room 38 East. 
Wastes include rags and paper from cleaning; tools; spent 
hydraulic fluid, silicone lubricant and isopropyl alcohol; and 
miscellaneous materials consisting of stainless steel, 
aluminum, titanium and firebrick. 

PIS Code BC: Physical Properties 

Measuring Physical Properties (MET -41, MET -64 [both in 
TWCP-3541]) is a procedure that describes techniques for 
the study of physical properties of alloys, including the 
structural, magnetic, electronic and metallurgical properties 
of actinide metals, alloys and compounds. A muffle furnace 
with an argon atmosphere is used for testing sample 
homogeneity or compatibility, and for temporary storage. 
Measurements include dilatometry (thermal expansion) and 
electrical resistivity. A Carver press is used to produce 
sample wires and pellets. The process takes place in 
Room 113, glovebox G187. Wastes include rags and paper 
from cleaning; glass, plastic, and metallabware; and 
discarded dies from the press. 

PIS Code CA: Casting 

The casting process receives plutonium metal from 
pyrochemical operations under PIS codes RM or SS 
(described in TWCP-AK-2.1-006 and TWCP-AK-2.1-007, 
respectively) depending on material type, or from other 
sources such as P/S code SRL. The metal is combined with 
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other metal from different sources to produce a product metal 
that meets purity specifications. Specification metal is then 
cast as a prealloyed feed aliquot at which time gallium metal 
is added, it is analyzed chemically in-line to determine the 
proper gallium content, and the metal is placed into in-line 
storage. Metal is pulled from in-line storage to cast into 
shapes. Casting is done by an induction furnace using 
tantalum crucibles and tantalum puller plugs. Molten 
plutonium is poured into the graphite mold through a 
tantalum funnel. Casting is done under vacuum so that the 
plutonium does not oxidize. The mold is allowed to cool at 
which time the cast shape is unmolded and sent to heat 
treatment to homogenize the plutonium. After heat treatment, 
the parts undergo density determination using bromobenzene. 
Bromobenzene is volatile, and hence evaporates and is 
removed by the ventilation system. The cast shape undergoes 
a final heat treatment and density measurement. The finished 
cast parts are sent to machining (P/S code MA), or are placed 
in temporary in-line storage. Other parts produced by casting 
are transferred to P/S codes such as ITF and KBTF. 

Chemical analysis is performed on rejected parts. If the 
rejected parts meet the chemical requirements, the parts are 
added to other metal in the metal blending step described 
above. Those parts that do not meet the chemical 
specifications are cast into ingots. These ingots are sent to 
PIS code RM or SS, depending on the material type, to be 
electrorefined. 

Casting skulls, which are small amounts of plutonium left on 
the furnace and crucible surfaces, are oxidized to plutonium 
oxide. The plutonium oxide easily brushes from the metal 
surfaces with a paintbrush, thus allowing the tantalum 
crucibles and funnels to be reused many times. In addition, 
scrap from the cast pre-alloyed feed aliquot and the casting 
step are roasted to oxide. This plutonium oxide is sent to 
aqueous recovery. 

Graphite molds have always constituted the largest volume 
of waste from casting operations because these molds are 
used only once. R&D efforts are exploring the use of metal 
molds because they would be reusable, thereby reducing the 
amount of waste generated by casting operations. The used 
graphite molds sometimes undergo a scabbling process in 
which the graphite mold surfaces are removed so that 
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3.5.2.4 

residual plutonium can be dissolved from these fines. The 
graphite molds are discarded as waste under PIS code CA. 

Other wastes generated by casting include the occasional 
discard of tantalum crucibles and funnels, tools, rags, gloves 
(leaded), gaskets, and small amounts of plastics and glass. 
All these items would be discarded under PIS code CA. 

Bromobenzene and Freon TF are the only chemicals used in 
casting. Freon TF is used infrequently to clean the furnace 
and tantalum parts, but no TRU waste is generated. The 
Freon-cleaned parts are air-dried. 

Roadmap references for casting are MET-45, MET-62, and 
MET-66 (all in TWCP-3541). 

PIS Code MA: Machining 

Machining involves a variety of operations on cast parts 
obtained from PIS code CA. Machining operations include 
turning, milling, grinding, and boring. The objective of the 
machining operations is to bring the parts to their finai 
dimensional specifications. 

Chemicals used in the past as coolants during machining 
include Tap Magic (which contains 1,1,1 trichloroethane) 
and Freon TF. Tap Magic use was discontinued in 1992, and 
Freon TF use was discontinued in 1995 because it was an 
inferior coolant for plutonium due to the nature of machining 
this metal. Processes within machining have used dry 
machining techniques since 1992. When cooling is required, 
SF-21 is used. SF-21 is a perfluro compound made by 3M. 
Although the components are proprietary information and 
therefore not known, SF-21 is quite volatile and evaporates 
during use. Texaco Regal32 is used as a cutting oil for the 
final cut on a part because of the superior finish it gives to 
the final cut. Although Tap Magic contains 1,1, 1 
trichloroethane, the EPA HWN F002 listing does not apply 
in this case because the chemical was used as a coolant, and 
not as a solvent. 

Cleaning solvents were used in machining operations in the 
past, and still are occasionally used, although with less
hazardous substitutes. Methyl ethyl ketone (MEK) (EPA 
HWNs 0035 and F005) was used. Metalprep 79 was a 
phosphoric acid-based metal cleaner used until about 1992 
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3.5.2.5 

when it was replaced by a metal cleaner derived from citrus 
fruit. This cleaner met with only limited success and is no 
longer used. Freon TF is used to remove oil from turnings 
(degreasing) before they are sent to recovery. For final 
cleaning, trichloroethylene was used from 1979 until 1992, 
when it was replaced by the use of ethanol or isopropanol 
until February 2000. Since February 2000, trichloroethylene 
has been used to clean parts at the assembly stage. Cellulosic 
wastes generated as a result of assembly operations under PIS 
code MA would h:we EPA HWN FOO 1 from 1979 to 1992 
and again during March 2000, as well as EPA HWN D035 
throughout its period of operation (in the absence of 
information about the extent of use ofMEK). 

Ultrasonic Pit Inspection is a physical inspection process 
performed during machining and uses no chemicals. The 
process takes place in Room 319. The written procedure did 
not include a process flow diagram. 

Roadmap references for machining are MET -42, MET -62, 
MET-67, MET-68, and MET-76 (all in TWCP-3541). 

Wastes generated from machining operations include rags, 
gloves, small amounts of plastics and other metals, routine 
glovebox maintenance items, tools, grinding wheels, and 
cutters. Cellulosic, plastic and rubber wastes generated under 
PIS code MA would be conservatively assigned the EPA 
HWNs FOOl and F005 because of the historical and 
continuing use ofF-listed solvents. This code would not 
apply to glass or metal debris because the non-porous 
surfaces of these materials would not absorb any fluid. 

PIS Codes MW: Metal Working, PD: Pit Disassembly, and 
SRL: Special Recovery Line 

Pit disassembly is conducted under PIS codes MA, MW, PD, 
and SRL, depending on whether the pit is contaminated with 
tritium (MET-42, MET-51, MET-52, MET-53, MET-62 [all 
in TWCP-3541]). The procedures describe separation and 
sampling of pit assemblies using milling, turning and 
grinding techniques. The process takes place in Rooms 305, 
308,309 and 319. 

Pits are received and monitored for tritium. If no tritium is 
detected or is below a specified activity, the pit is placed in 
GB 386 where it is cut in half, and its components are 
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3.5.2.6 

separated and decontaminated of slight tritium 
contamination. Care is taken not to mix non-special nuclear 
material metals with the special nuclear material (SNM) 
metals. The non-SNM metals are discarded as waste. 
Uranium and plutonium shells are decontaminated of minor 
surface contamination. Uranium shells are sent to the vault. 
Plutonium shells are sent to the vault or to PIS codes CA, 
MA, or SS. PIS code SS is discussed in Process Acceptable 
Knowledge Report for Pyrochemical Processes at TA-55 
(TWCP-AK -2.1-006). 

Tritium is recovered in the Special Recovery Line (PIS code 
SRL) if tritium is above a specified activity. Separation of pit 
components is done using a special abrasive cut-off wheel. 
The pit is cut in half, and the shells are cleaned with copper 
wool and Freon TF. Scrap is sent to recovery or to waste 
management depending on whether the material is SNM or 
not. After the shells are cleaned with the copper wool and 
Freon TF, they are placed in an ultrasonic bath for cleaning 
using product SF-2I. Tritium-contaminated water is collected 
and poured over zeolites for disposal. 

Small-scale decontamination of tritium-contaminated 
plutonium and other SNM is done in the SRL furnace. The 
SRL furnace area consists of different sections, including 
metal handling, tritium removal furnace, equipment for 
collecting tritium liberated in furnace, and effluent treatment 
system. The procedure that describes the operation of the 
furnace and furnace gas treatment system contains no details 
on disposition of output materials, or post-run cleaning 
operations. 

Wastes generated from pit disassembly operations include 
rags and paper from cleaning, glass and rubber labware, hand 
tools and aluminum foil, cutting wheels, milling machine 
cutters, and lathe cutting tools. Tritium-contaminated trash is 
generated in the form of copper wool and rags. 

PIS Code PCH: Plasma Chemical Reactor 

Plasma etching of samples is conducted in a 20-liter vacuum 
chamber into which up to four process gases are dynamically 
pumped (MET-401TWCP-3541). The gases are 
tetrafluoromethane, hexafluoroethane, perfluoropropane, 
oxygen, argon and carbon dioxide. Two electrodes are in the 
chamber: ( 1) an upper power electrode through which 
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3.5.2.7 

3.5.2.8 

reactant gas enters, and (2) a lower substrate electrode where 
the sample is placed. A plasma of the gases is formed 
through ionization and disassociation of the gases. The 
process takes place in Room 114, glove box GB 111, and in 
Room 319, in hood XB305. Wastes include rags and paper 
from cleaning; glass, plastic and metallabware; used pump 
oil (Fomblin brand, contains perfluoropolyether); discarded 
test samples such as tantalum foil, tungsten foil, tungsten
coated silicon, silicon dioxide; and various actinide surfaces. 
No RCRA-regulated materials are used. Gases are consumed 
in the plasma. EPA HWN D007 (chromium) is assigned to 
solid wastes generated under PIS code PCH. 

PIS Code PH: Thermal HydrideiDehydride 

a. Plutonium Hydriding System 

The plutonium hydriding process studies the reactions of 
Plutonium alloys and other actinides with hydrogen and 
other gases (MET-43/TWCP-3541). The process takes 
place in Room 114, glovebox 110, and uses no chemicals 
other than the gases. Wastes include debris wastes, but 
the types of wastes are not mentioned in the procedure. 

b. Operating the Hydride-Dehydride Systems 

The hydride-dehydride operating procedure describes 
how to safely form plutonium hydride, and then to 
decompose it to plutonium metal (MET-441TWCP-3541). 
Three phases are involved: (1) phase one uses hydrogen 
gas in large amounts and dehydriding is done in a 
separate reactor, and (2) phases two and three use a 
closed loop, minimal hydrogen gas, and a single reactor. 
The process takes place in Room 114, GB 116, GB 119 
and GB 154. No chemicals are used besides the gases. 
Wastes produced are debris wastes, not RCRA-regulated, 
including rags and paper from cleaning, used Fromblin 
pump oil and tools. 

PIS Code WE: Welding 

Welding operations under PIS code WE fall into two 
categories: encapsulation of radioactive isotopes 
(MET-39/TWCP-3541) and other welding operations 
(MET-691TWCP-3541). Two methods of welding are 
employed: a gas tungsten arc welder (GT A W) and an 
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electron beam (EB) welder. Encapsulation of radioactive 
isotopes involves placing the isotope to be sealed into a 
stainless steel capsule and subsequently welding the capsule 
closed. The exterior of the capsule is cleaned with Freon TF. 
The Freon TF is allowed to evaporate, hence no wiping of 
the capsule surface with rags is required. Other welding 
operations include welding of plutonium samples on 
vanadium in an argon atmosphere, brazing gold to repair 
platinum frits, welding titanium to repair titanium boats, and 
welding of aluminum. No welding oflead occurs. Welding 
outside of the glovebox line is also done under this PIS code. 
Waste generated under PIS code WE includes hand tools, 
spent welding rods, stainless steel capsules, rags, and 
glovebox maintenance items. 

Other PIS codes included in the Ongoing Metal Operations 
are covered below; however, no written procedures were 
found for them, and descriptions are based solely on SME 
information. 

PIS Code DA: Alloy Development 

This process was for the development of plutonium alloys 
(MET-551TWCP-3541). Pu metal was placed in metal cups 
onto which the alloying metal was coated on the cup walls. 
The alloys were melted in the metal cups. The melt was 
allowed to cool. Observations were made on the success of 
the alloying process. If the alloy reacted with the cup, it was 
sent to aqueous recovery. If not, it could either be sent back 
to casting (PIS code CA) or possibly to electrorefining (PIS 
code ER or SS), depending on the circumstances. 
Bromo benzene was used for density measurements. Freon TF 
was used to clean parts prior to 1992; accordingly, EPA 
HWN F002 was assigned to cellulosic, rubber, and plastic 
debris from this process during that time period. No RCRA
listed metals were used to produce the alloys. Outputs of PIS 
code DA would go to PIS codes CA, SS (ER, prior to SS), or 
aqueous recovery. Waste would include rags, gloves, metal 
cups, and other general glovebox maintenance items. 

3.5.2.10 PIS Code DOP: Detector Oxide Preparation 

This operation involved preparation of radionuclide detector 
packages. The process ended operations in 1993, and the two 
gloveboxes involved have been inactive since that time. 
However, T A-55 personnel are planning to clean out those 
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gloveboxes so that new operations can be carried out in them. 
AK information in this report will still be applicable to the 
decommissioning waste, but will be generated in 2001. A 
small amount of lead sheet was used for shielding (TWCP-
5167); therefore, EPA HWN D008 applies to waste 
generated under this PIS code. No RCRA-listed chemicals 
were used in this operation, although leaded gloves were 
probably discarded under this PIS code (MET -71, 
MET-721TWCP-3541). 

3.5.2.11 PIS Code DT: John Ward R&D 

This PIS code was used in a nonprocessing area, and only 
generated routine TRU glovebox waste. 

3.5.2.12 PIS Code EM: Electron Microscopy. 

No written procedures were found for this process, and the 
SMEs associated with the process have either retired or left 
the laboratory. 

3.5.2.13 PIS Code HG: Plutonium Removal by Mercury 

Only "cold" work was done under this PIS code so no TRU 
waste would be generated from it (MET-62/TWCP-3541). 

3.5.2.14 PIS Code IN: Inspection 

This code applies to the physical inspection of parts for 
dimensionality (MET-69/TWCP-3541), which only generates 
routine glove box maintenance waste items. 

3.5.2.15 PIS Code ITF, ITF4, and ITF7: Impact Test Facility 

ITF4 is an old designation for PIS code ITF. There is a 7-inch 
gas gun (ITF7) and a 40-mm powder gun (ITF4) used in this 
test facility (MET-58/TWCP-3541). The 7-inch gun is used 
for Pu-238 experiments, such as heat source impact testing 
and impact testing ofPu-238 capsules in graphite blocks. No 
explosives are used in this process. The entire test is 
conducted in a tube so that the material is contained. The 
entire tube with contents is transferred back to Nuclear 
Material Technology (NMT)-9 for recovery elsewhere in 
Building PF-4. No TRU waste is generated from the 7-inch 
gun experiments. 
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The 40-mm gun enables the experimenter to generate data on 
materials in high stress environments. During the test, a 
projectile propelled to hyper-velocity by a charge of 
smokeless powder, strikes an instrumented target contained 
w.ithin a glovebox. The target is shattered into macro and 
microscopic pieces during the impact and the projectile is 
arrested by a series of stopping plates. Target materials can 
range from surrogate materials to actinides. Post test, the 
remains of the target material, projectile, instrumentation, 
and stopping plates are removed as waste or reused. 
Materials are segregated to minimize generation of mixed 
wastes and to recover actinides for reuse. The barrel, breech 
and other operating parts are cleaned using rags and GoJo 
cleaner. Since the launcher is contained within a glovebox, 
materials removed are possibly contaminated with actinides. 
MET-701TWCP-3541 has a more complete description of the 
process and of the wastes generated. 

Wastes generated from this operation include rags, metals, 
wire, HEPA filters, and gloves. GoJo cleaner is a high-purity 
kerosene derivative. 

3.5.2.16 PIS Code JA: Gas Isostatic Press 

This process is similar to PIS code BA except that it takes 
place in a glovebox, samples are not heated, and air is the 
medium used to pressurize the press instead of hydraulic oil 
(MET-64, MET-69 [both in TWCP-3541]). No RCRA-Iisted 
chemicals were used in this process. Only rags and glovebox 
maintenance items were generated. This process was active 
from 1979 to 1997 or 1998. 

3.5.2.17 PIS Code PE: Sputtering Process 

From 1982 to 1990, this process sputtered various metals 
onto plutonium and vice versa (MET-541TWCP-3541). The 
only RCRA-listed metal used was arsenic (EPA HWN D004) 
for a short duration in 1984 to 1985. Other metals recalled by 
the SME were gold and lutetium. No solvents were used in 
this process. 

3.5.2.18 PIS Code PF: Plutonium Surfaces 

Starting in 1983 and continuing to the present, various 
physical and spectroscopic methods are used to characterize 
plutonium surfaces (MET-641TWCP-3541). Freon TF and 
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SF2I are used outside the glovebox line as cutting fluids. An 
alcohol is used, but the SME could not recall which type. 

3.5.2.19 PIS Code RL: Radiochemical Coating 

Based on SME input, this process is similar to PIS code PE 
(MET-65/TWCP-3541). Metals were coated onto plutonium. 
Metals used by this SME were gold and lutetium. No 
solvents were used. 

3.5.2.20 PIS Code UA: Uranium Fabrication 

Two activities are covered by this PIS code-pit disassembly 
and detector fabrication (MET-691 TWCP-3541). Uranium 
shells removed during pit disassembly are accounted for 
under PIS code UA. Plutonium operations that are identical 
during pit disassembly to the uranium operation are covered 
under PIS codes IN, MW and SRL. Detector packages using 
uranium-233 were fabricated under PIS code UA, generating 
the same types of wastes as were generated by detector 
package fabrication under PIS code WE. This PIS code may 
contain leaded gloves; however, no lead chemicals were 
used. PIS code UA generates the same wastes as do PIS 
codes IN, MW and SRL. 

3.5.2.21 PIS Code VD: Vapor Degreaser & Sand Blasting 

Sand blasting is a "cold" operation. The vapor degreaser 
operation cleans parts in an ultrasonic bath using Freon TF 
(MET-69/TWCP-3541). The operation accepts parts from 
PIS codes CA, PE, and PF. The parts are placed in the 
ultrasonic bath, cleaned, and allowed to air dry. Over time, 
the Freon TF evaporates from the bath. Wastes include rags 
and general glovebox maintenance items. 

3.5.3 Developmental Metal Operations 

3.5.3.1 PIS Code ARI: ARIES 

The Advanced Recovery and Integrated Extraction System 
(ARIES) is a demonstration process which receives and 
disassembles pits, plutonium hydrides and metallic plutonium, 
from which it produces Pu metal or oxide powder (MET-
491TWCP-3541). The product is canned for long-term 
storage. Wastes include plutonium-contaminated debris waste. 
Wastes also come from the electrolytic decontamination 
module. No RCRA-regulated waste is produced. 
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3.5.3.3 

Operation of the ARIES Electrolytic Can Decontamination 
System (MET-SOITWCP-3541) decontaminates the external 
surfaces of canned plutonium using an electrolytic 
decontamination system. An electrolyte (initially sodium 
nitrate, now sodium sulfate) and water are used in the system 
in a recycle mode. Sodium hydroxide is used for pH control. 
Wastes include electrolyte and water solutions contaminated 
with plutonium. There is the potential for chromium (D007) 
to be present in the electrolyte solution waste when this 
solution has been used to decontaminate stainless steel. 
Although no disposal path is mentioned in the reference, it is 
assumed that this liquid waste is sent either to cement 
fixation (PIS code CF) or to the RL WTF at T A-50. 

Other PIS codes included in the Developmental Metal 
Operations group but for which no procedures were found 
during this AK search are listed below. SME input provided 
information on these PIS codes. 

PIS Code AO: Assembly Operations 

Operations in PIS code AO involve bringing nuclear material 
out of the glovebox and encapsulating it in a cold container 
(MET-69, MET-741TWCP-3541). This outer container can 
be a bolted assembly or a welded assembly using electron 
beam, pressurized inert-gas metal arc (PIGMA), tungsten 
inert gas (TIG), or laser welding techniques. No solvents are 
used. Wastes include aluminum foil, plastic bags, and gloves. 
This waste is nearly always LL W. 

PIS Code BT: Burst Testing 

Hemi-shells are placed on a test stand and a buffered test 
solution is pumped into the shell and pressurized until it 
bursts (MET-58/TWCP-3541). Strain gauges monitor the 
deformation of the shell. The test solution is sodium 
tetraborate and sodium hydroxide and is filtered and reused. 
The solution is eventually discarded in the caustic waste line 
to the RLWTF at TA-50. 

Wastes include rags. HEPA filters, gloves, electric lead 
wires, and strain gauges. Strain gauges have electrical 
contact points that are tin-lead solder. Metal waste from this 
PIS code would, therefore, carry EPA HWN D008. No 
solvents are used. 
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3.5.3.4 

3.5.3.5 

3.5.3.6 

3.5.3.7 

PIS Code ELW: Experimental Laser Welding 

Laser welding and brazing is performed at T A-55 on a 
variety of materials, ranging from stainless steel to SNM 
materials (MET-601TWCP-3541). It is performed in one of 
three high-purity argon gloveboxes located in PF-4. A 1-kW, 
pulsed Neodynium:Yttrium Alumina Garnet (Nd:YAG) laser 
energy beam is delivered into the glovebox environment 
through an optical fiber. Computerized numerical control 
motion systems and rotary motion systems manipulate the 
relative position of the laser with respect to a weld joint. 
Laser melting and subsequent solidification is used to join 
the components being fabricated. No RCRA constituents are 
used in this process. 

PIS Code EVAC: Evacuation and Bake Out 

Only LL W is generated under this PIS code (MET -69, 
MET-741TWCP-3541). 

PIS Code FSPF: Special Furnace Operations 

This process involves heating samples in a controlled 
environment (MET-57, MET-64/TWCP-3541). The furnace 
is controlled by a computer, and is capable of being 
evacuated by a cryo-pump during the heating. There is a 
neutron detector that can be used during heating. The furnace 
is large enough to do full-size tests, and can also be used to 
heat-treat samples. Although no chemicals are used, waste is 
created by compatibility and weld testing, mostly in the form 
of contaminated scrap metals, ceramics, glass, and plastic. 

PIS Code KBTF: Kolsky Bar Test Facility 

The KBTF is a gas gun operation for physical property testing 
(MET-58/TWCP-3541). A stainless steel bar with plastic seals 
at each end is fired by gas pressure down a stainless steel 
barrel that strikes a target, usually plutonium. Behind the 
target is another stainless steel bar instrumented with sensors. 
This bar is butted against a plastic wrapped lead brick at the 
back of the chamber. The facility started operation in 
December 1997 and has had 40 shots fired thus far. 

Wastes include rags, HEPA filters, and gloves. The rags may 
contain some lead/lead oxide from cleaning operations; 
hence, wastes from this operation are assigned EPA HWN 
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3.5.3.8 

3.5.3.9 

D008. The barrel is cleaned with a cotton swab. No solvents 
are used. 

PIS Code MBC: Crystal 

This process studied the work hardening of plutonium 
(MET-63/ TWCP-3541). Plutonium metal samples were 
placed in a Carver press and subjected to high pressure. The 
Carver press developed a leak and was discarded. No RCRA
listed constituents were used in this operation. Rags and 
routine glovebox maintenance items are typical wastes 
generated under this PIS code. 

PIS Code PIG: Welding 

This operation uses aluminum to weld beryllium (MET -611 
TWCP-3541). No other metals have been used. Ethanol is the 
only chemical used in this operation. 

3.5.3.10 PIS Code RAP and RAP2: Research Alloy Preparation 

No activity has occurred in these PIS codes (MET-64/ 
TWCP-3541). 

3.5.3.11 PIS Code TIGR: Thermally Induced Gallium Removal 

The process involves passing argon-6 percent hydrogen 
gas-over Pu0z-Ga20 3 powder at 600 °C to 1200 °C to 
produce Ga20 and HzO. GazO is evolved from the powder 
and condenses on a cold spiral condenser downstream. The 
Ga20 is eventually converted to Ga20 3 upon exposure to the 
glovebox atmosphere (MET-56/TWCP-3541). No RCRA 
constituents are used in this process. 

3.5.3.12 PIS Code WLT: Welding Leak Test 

This operation performs the leak detection of containers 
back-filled with gas to allow storage of plutonium metal in 
gloveboxes without reaction with atmospheric contaminants 
(MET-74/TWCP-3541). No solvents are used. Because items 
under PIS code WLT are in the glovebox line, they become 
TRU waste when discarded. These items consist of plastic 
rags and bags, cotton gloves, and a minimal quantity of metal 
including Swagelok fittings. 
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3.6 Material Inputs to the Waste Generation Processes 

Feed Material 

Attachment 4lists PIS codes for metal operation processes at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials (or metal operation processes consist of the general 
types of materials listed in Table 1 that are obtained from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

Table 1. Process Feed Materials for Metal Operation Processes 

Potential Presence of PIS Codes in Metal Operation 
RCRA-Regulated Substances Processes 

Disassembled weapons High-purity Pu and U material ARI, CA, PH, SRL 
components (pit types 
disassembly) 

Pu metal or metal alloys High purity, no RCRA-regulated AO, ARI, BC, BT, CA, DA, ELW, 
substances, unless noted otherwise EVAC, FSPF, ITF, ITF4, ITF7, JA, 

KBTF, MA, MBC, MW, PCH 
(variable purity), PD, PE, PF, PH, 
RL, SRL, VD, WE, WLT 

Pu and other radionuclides, High purity, no RCRA-regulated DOP 
as oxides substances 

Reactor fuel pellets High purity Pu and U material FF,MOX,OB 
types, no RCRA -regulated 
substances 

3.6.1 Physical Waste Form Identification 

Waste from metal operation processes primarily consists of debris 
waste, including cellulosic materials, plastics, rubber, metal debris, glass 
debris, and graphite. Some waste is immobilized in cement and 
discarded under PIS codes CF or HP (discussed in TWCP-AK-2.1-005). 
Process waste from reactor fuel development processes include tungsten 
carbide and hardened steel press dies, diamond or aluminum oxide 
grinding wheels, HEP A filters, rubber, wood, paper, rags, cardboard, 
glass vials, balances, steel and brass storage containers, ceramic, 
graphite, and magnesium oxide crucibles, vacuum pumps, graphite and 
molybdenum trays, thermocouples, non-leaded gloves, and stainless and 
hardened steel balls. Process waste from other metal operations include 
rags, graphite, gloves (leaded and non-leaded), steel storage containers, 
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graphite and tantalum crucibles, HEPA filters, paper, cardboard, strain 
gauges, plastic items, and scrap stainless steel. 

Leaded gloves are also generated as process waste. Prior to 1987, leaded 
gloves were discarded in the combustible and non-combustible debris 
waste streams. Between 1987 and May 1992, leaded gloves were 
segregated from combustible debris and discarded in the metal debris 
waste stream because of concern that explosive lead oxides might form 
ifthe combustible debris waste were incinerated. Since May 1992, 
leaded gloves have been routinely segregated from other metal debris 
waste and assigned to a separate leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item ID number and record its matrix material. This form was 
signed by the waste packager, then reviewed and approved by quality 
assurance (QA) personnel. 

3 .6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for metal operation 
processes at TA-55 are listed in Table 2. The designation material type 
(MT) (e.g., MT 52) is used within the DOE Complex to describe the 
isotopic composition of common blends of radioactive materials used 
within the Complex. The MT notation was developed because it is a 
convenient way to describe MTs that have very consistent isotopic 
compositions. Table 2 indicates the isotopic composition of the MTs at 
the time the waste was characterized. 

The MT provides the basis for estimating an upper bound for U-234, U-
235, and Am-241 contents based on the rate of decay of their precursors, 
Pu-238, Pu-239 and Pu-241, respectively. These bounding calculations 
provide a basis for identifying enrichment or depletion of one 
radionuclide verus another based on radioassays of individual waste 
containers. The results of these calculations are also tabulated in Table 
2. The calculations assume that (a) none of these isotopes were initially 
present in the material, (b) the oldest Pu material in inventory dates back 
to I January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time (TWCP-698). 

The primary uranium MT inputs for reactor fuel development activities 
and for pit disassembly at TA-55 are listed in Table 3. 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Pu Isotope (Wt.%) and Half-Life Weight Ratios3 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-2411 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 x w-5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x w-5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x w-5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x w-5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x w-5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x w-6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

• These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

SOURCE: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Wt.%) 

Material 
Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

SOURCE: TWCP-698 
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Metal operation processes primarily receive feed material from other PIS 
codes, particularly PIS code SS (Process Acceptable Knowledge Report 
for Pyrochemical Processes at TA-55 [TWCP-AK-2.1-006]) and RM 
(Process Acceptable Knowledge Report for Special Processing at TA-55 
[TWCP-AK-2.1-007]), and are not expected to alter the isotopic ratios 
of the feed material. The MT used in the process generating each waste 
item was documented on the WODF and DWLS. Many PIS codes 
processed feed material in which radionuclides other than plutonium 
were present in significant levels (Attachment 4): 

• Depleted or enriched uranium metal or oxides were the process feed 
materials for PIS codes CN, FF, GI, MW, OB, PD, RS, SRL, and 
UA. Of these codes, FF, PD, and SRL are still active. 

• PIS code WE worked with radionuclides used as sources from 1978 
to the present (Am-241, Am-243, Ce-144, Cm-244, depleted 
uranium, Pa-231, Np-23 7, Th-232, Th-232 enriched in Th-230) 
(TWCP-882). 

• PIS codes BC and JA worked with Am-243 (1992 to present), 
depleted uranium (1990 to present), Np-237 (1983 to present), 
Pa-231 ( 1989), and Th-232 enriched in Th-230 (1994 to present). 
(PIS code JA ended in 1997 or 1998; BC is still active.) 

• PIS code DOP worked with Am, Ce-144, Cm-244, Np-237, Th-232, 
U-233. Cm-244 was introduced in PIS code DOP starting in 1988, 
but could also show up after that date in PIS codes IS, WE, CA and 
CF (TWCP-5165). 

• PIS code BA worked with various radionuclides (unspecified). 

• PIS code PI worked with U, Np, and Am isotopes (TWCP-5166). 

In some cases, SME information has identified several PIS codes in 
which secondary radionuclides are expected to be present in process 
wastes, in addition to the cases listed above (TWCP-698): 

• Some of the process wastes from PIS codes CA and MA contain 
Am-241, Am-243 and Np-237 during the period 1984 to 1990. 

• Some of the process wastes from PIS code PH contains Am-243 
(1993 to present). 

Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to 
be present mostly in minor amounts in nearly all debris waste from 
metal operation processes at T A-55, with the exceptions as noted above. 
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Cs-137 and Pa-231 could be present in trace amounts due to their 
widespread presence as contaminants in TA-55 operations (TWCP-
5164, TWCP-5165). 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all, if the feed material did not purposefully contain 
uranium. If the waste generator indicates that only plutonium is present 
in the feed material, then U-236 and U-238 are not expected to be 
present in measurable concentrations. U-235 ingrowth from the decay of 
Pu-239 (half-life, 24,120 years) would be negligible due to the long 
half-life ofPu-239. On the other hand, U-234 would be present in MT 
83 (and to a lesser extent in other plutonium material types) as a decay 
product ofPu-238 (half-life, 87.74 years) (Table 2). After 20 years, 14.6 
percent of the initial Pu-238 would have decayed to U-234. For MT 83 
with an initial content of 83.89 percent Pu-238, the atomic ratio U-234 
to total plutonium would be about 0.14. After 36 years, this ratio would 
increase to 0.26. 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK 
report will be updated to incorporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to metal operation processes are listed in Table 4. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from metal operations is summarized· 
below, as well as on the process timelines in Attachment 3, and the table of process 
inputs and outputs in Attachment 4. These assignments are based on the possible 
presence of RCRA chemicals in process waste as a result of their suspected or known 
presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

The following F listings only apply to cellulosic, ceramic, plastic, and rubber 
items. The F listings do not apply to glass or metal debris, even if these items 
were in contact with the F-listed chemicals, because their non-porous surfaces do 
not absorb liquids or gases. 



TWCP-AK-2.1-003,R.2/ICI (LA-UR-02-1716) 
Effective Date: 03/21102 Page 27 of33 

Table 4. Chemical Inputs to Processes Described in This Report 

PIS Codes in 
which RCRA-

Listed Chemical 
Chemical Input Is Used Comments on Applicability of RCRA HWNs (if any) 

Gases 
Argon 
Carbon dioxide gas 
Hexafluoroethane gas 
Hydrogen 
Oxygen 
Perfluoropropane gas 
Tetrafluoromethane gas 
Bases 
Potassium hydroxide NA D002 (strong base) does not apply because there are no free liquids in 
Sodium llydroxide the solid wastes from these processes. 
Inon~anic Chemicals 
Graphite 
Magnesium perchlorate FF DOO 1 (oxidizer) does not apply to PIS code FF (TWCP-5158). 
Silicone lubricant 
Sodium nitrate 
Sodium sulfate 
Sodium tetraborate 
Uranium nitride, depleted FF D003 does not apply in this case. Although uranium nitride is 

pyrophoric, its disposal in an oxidizing environment eliminates this 
characteristic because it is converted to uranium oxide 

Uranium oxide, depleted 
Zinc stearate 
Zirconium carbide 
Metals 
Arsenic metal PE D004 applies to PIS code PE; used between 1984 to 1985 
Copper wool 
Gallium 
Gold metal 
Lead metal DOP,KBTF D008 applies to PIS codes DOP and KBTF 
Lutetium metal 
Nickel powder, Nickel 

ribblets 
Niobium+ 1% zirconium 

metal (as sheet) 
Platinum 
Sodium metal EL D003 does not apply because excess Na is dissolved in Dowanol 80 
Stainless steel WE D007 does not apply. No potential to leach chromium because 

stainless steel is not exposed to strong acids in PIS code WE 
Tin-lead solder BT D008 applies to metal waste generated under PIS code BT 
Titanium 
Uranium metal powder, 

depleted 
Vanadium metal 



TWCP-AK-2.1-003,R.2/IC1 (LA-UR-02-1716) 
Effective Date: 03/21/02 Page 28 of33 

PIS Codes in 
whichRCRA-

Listed Chemical 
Chemical Input Is Used Comments on Applicability of RCRA HWNs (if any) 

Organic Chemicals 
3-in-1 Household Oil 
Acetone FF,MOX F003 does not apply because acetone was only used outside the 

glovebox and hence is not in the TRU process waste 
Bromo benzene DOOl does not apply because there are no free liquids in solid waste 
Chloroform FF D022 does not apply to P/S code FF because sintering removed the 

residual chloroform. 
Dow Corning 2000 Oil 
Dowanol 80 (long-chain 

alcohol) 
Ethanol DOOl does not apply to ethanol; no free liquids in this waste 
Ethylene glycol 
Fantastic 
Freon TF CA,DA,MA, F002 applies to P/S code DA.. In P/S codes MA and PF, F002 does 

MW,PD,PF, not apply because Freon TF is used as a coolant for cutting saws. In 
SRL, UA, VD, other P/S codes, Freon TF is used as a solvent to clean metal parts, but 
WE the parts are routinely air-dried to avoid the need for cellulosic wipes, 

and F002 does not apply. 
Fomblin pump oil 
(contains 
perfl uoropol yether) 

Golo cleaner (kerosene 
derivative) 

Hexane DOOl does not apply; no free liquids in this waste 
Isopropanol DOOl does not apply; no free liquids in this waste 
Metalprep 79 (phosphoric 

acid-based metal 
cleaner) 

Methanol F003 does not apply because methanol is only used outside glovebox. 
Methyl ethyl ketone MA F005 and D035 apply to P/S code MA 
MolyKote 
Nuetracleaner # 1 
Nuetracleaner #2 
Polyethylene glycol 
SF-21 (as coolant) 
Stearic acid 
Sugar 
Surfactants 
Tap Magic (contains MA F002 does not apply because Tap Magic is used as a metal cutting 

1,1, 1 trichloroethane) fluid or coolant, not as a solvent. Its use was discontinued in 1992. 
Tetrachloroethane No codes apply. Although tetrachloroethane is listed on the chemical 

inventory for metal operations, it was never used in glovebox 
operations 

Texaco Regal 32 oil 
(cutting oil) 

I 
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Chemical Input 

Trichloroethylene 

Vactra Oil 
Windex 

PIS Codes in 
which RCRA-

Listed Chemical 
Is Used Comments on Applicability of RCRA HWNs (if any) 

EL,FF,MA D040 applies to PIS codes EL, FF, and MA. FOOl applies to PIS code 
MA, in which trichloroethylene was used as a degreaser during fi~al 
cleaning of metal parts from 1979 to 1992, resuming again in 
February 2000. No F codes apply to EL or FF, in which trichloro-
ethylene was used as a lubricant for a cutting saw, not as a solvent or 
de greaser. 

• FOOl applies to wastes generated under PIS code MA due to the use to 
trichloroethylene as a degreaser until1992, resuming again in February 2000. 

• F002 applies to wastes generated under PIS code DA because Freon TF was 
occasionally used in this process, and to PIS code MA from 1995 to the 
present. 

• F005 applies to waste generated under PIS code MA due to the use of methyl 
ethyl ketone from 1979 through 1984. 

K or P listings do not apply to solid wastes generated from any of the metal 
operation processes because no K-listed or P-listed chemicals were present in the 
feed materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

DOOl (ignitable), D002 (corrosive), or D003 (reactive) listings do not apply to the 
solid wastes from metal operation processes because no ignitable chemicals were 
used in these processes and because the solid wastes do not contain any free 
liquids (see Section 5.0). Although the strong oxidizer magnesium perchlorate 
was used as a water getter in PIS code FF, the used salts were sent to cement 
fixation (TWCP-515 8). 

D004 applies to PIS code PE, in which arsenic was used in 1984 and perhaps into 
1985 (MET-541TWCP-3541). 

D007 applies to PIS code PCH and ARI after 1996. 

D008 applies to metal debris from PIS codes codes BA, BC, CA, DA, DOP, IN, 
JA, MA, MW, PCH, PE, PF, PH, RL, UA, VD, and WE until May 1992, when 
leaded gloves began to be routinely segregated from other metal debris waste 
(TWCP-4166). Prior to 1987, leaded gloves were not segregated from 
combustible debris. Between 1987 and May 1992, leaded gloves were segregated 
and discarded in the metal debris waste stream. Since May 1992, leaded gloves 
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have been routinely segregated and assigned to a leaded-glove waste stream, still 
under the originating PIS code (TWCP-4166). 

D008 applies to metal waste generated under PIS code BT due to the use oftin
lead solder connections on the strain gauges used in this s~ries of experiments 
(MET -581TWCP-3541 ). 

D008 applies to PIS code KBTF, in which a plastic-wrapped lead brick is used as 
a damper at the rear end of the test chamber (MET-581TWCP-3541). Waste could 
potentially be contaminated with lead or lead oxide during clean-up operations in 
the test chamber. 

D008 applies to PIS code DOP due to the use of lead sheet for shielding (TWCP-
5167). 

D035 applies to PIS code MA due to the use of methyl ethyl ketone from 1979 
through 1984. 

D040 applies to PIS codes ELand FF due to the use of trichloroethylene as a 
lubricant in an Isomet cut-off saw (MET-591TWCP-3541). 

D040 applies to PIS code MA due to the use of trichloroethylene in the final 
cleaning of metal parts from 1979 to 1992, resuming again in February 2000. 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes that 
the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 1) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 



TWCP-AK-2.1-003,R.2/IC1 (LA-UR-02-1716) 
Effective Date: 03/21102 Page 31 of33 

Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the il).spectors to verify the generator's WODF 
statement (TWCP-701, sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4720). 

• The Waste Profile Request Form (WPRF), in use at LANL since 1991, includes a 
statement that must be authenticated by the waste generator, that the waste is not 
ignitable (flash point >200°F), reactive, or corrosive. 

• The TA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) re-emphasizing the prohibition on liquids in the waste, and the 
continuation of waste management inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data are used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation ofhazardous materials, and were determined to be in 
compliance with this requirement. 
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7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166) and were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

For items ofpyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, and 
(3) no sparking. Experimental results on the reactivity of LANL Direct Oxide Reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of"dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 Lin 
volume, or unpunctured or unvented gas containers, are removed, or the waste container 
is tagged as non-compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition of pyrophorics, see sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the metal operation processes, based on documentation in 
T A-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. All transfonners known to contain PCBs have been 
tracked from the time of startup ofT A-55 in 1978. Whenever any transfonner oil is 
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drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(Process Acceptable Knowledge Report for Nitrate Operations at TA-55 [TWCP-AK-
2.1-005, R.2, section 8.0]); this oil does not enter the LANL disposal operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic of ignitability ), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Records Management (TWCP-QP-1.1-004) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPNOSWER 9938.4-03) 

• Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EPA No. NM4890139088, Attachment B) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Attachment 1 
Page 1 of 13 

Waste Stream: Waste from Process/Status codes ARI, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, ELW, EM, FF, FSPF, GI, HG, ID, IN, 
ITF, ITF4, ITF7, JA, KBTF, MA, MBC, MOX, MW, OB, OM, PCH, PD, PE, PF, PH, PIG, RAP, RAP2, RL, RS, SRL, TIGR, UA, VD, WE, WLT 

Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on obtaining 
coptes. 

Information 
Category 

TWCP Record No. Code Information Source Summary Limitations 

TWCP-352 B Description ofPu recovery Wastes from Plutonium Document describes the Pu Document does not give 
processes Conversion and Scrap Recovery residues and the various information about RCRA 

Operations, LA-11069-MS, treatment approaches used in constituents introduced or 
March 1988. recovering Pu from scrap present in the processes 

TWCP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All T A-55 waste is Defense None 
related. related. 

TWCP-697 c Waste management requirements Los Alamos TRU Waste Waste management Overview document-Generator 
to meet WIPP WAC Certification Plan for Newly requirements to meet WIPP Attachments provide more 
requirements were formalized in Generated TRU Waste, WCP- WAC requirements. Generator detailed information. 
1984. HSE7-CPL-01, R.2 (November Attachments were used to 

1984) describe and reference specific 
generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT-7 WM/EC- Gives Material Type Does not give information on 
compositions 96-032 compositions how material may fractionate 

Benchmark Environmental Corp. 
in TA-55 waste processes. 

Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los Alamos NMF-7 Attachment, January Documents controls to meet Information is not extremely 
TRU Waste Certification Plan for 1995, TRUWM-TA55-CPA- WIPP WAC were implemented detailed. 
Newly Generated TRU Waste, 03,ROO and how independent 
R05 verification was accomplished. 

TWCP-701 c TA-55 Generator Attachment to TA-55 Attachment, 1987, TRU- Documents controls to meet Information is not extremely 
the TRU Waste Certification Plan MST12-CPA-03,ROO WIPP WAC were implemented detailed. 
for Newly Generated TRU Waste and how independent 

verification was accomplished. 
-- -- -~ -

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

' 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-816 D Jim Foxx Interview on Number 
ofLayers of Packaging 

TWCP-882 (UCNI) D Secondary Radionuclides and 
Toxic Metals in TA-55 TRU 
Waste 

TWCP-886 c Color Flow Diagram of Pu-
processes at TA-55. 

TWCP-887 D Segregation of Defense and Non-
Defense TRU Waste 

TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 34" 

MET-1/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-2/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

Source 

C.L. Foxx, Los Alamos National 
Laboratory 

Memo from Jim Foxx 

N/A 

Memo from Jim Foxx 

Rocky Flats Environmental 
Technology Site Report 1995 

MAS-NF-DE-11-13-Potential 
hazards associated with 
metallography in Room 115 

MAS-NF-DE-11-18-
Metallographic procedure for 
making alpha autoradiographs 

Summary 

Waste was co-mingled with 
room trash, and was initially 
boxed as low-level waste. 
Subsequently, some of these 
waste boxes were returned for 
disposal in drums as TRU waste 
when on-site radioassay results 
showed them exceeding the low-
level discard limits. 

Lists additional radionuclides 
and metals potentially in waste, 
subdivided by process/status 
code. Covers time period from 
1978 to present. 

Indicates that process inputs are 
thermally treated and that 
heavy metals from process 
inputs end up in the nitric acid 
evaporator bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at T A-55 
through 1997. 

Page WF34-1 0 contains results 
of tests for corrqsivity 

Describes metallography process 
involved in reactor fuel 
development. 

Describes procedure for making 
alpha autoradiographs. 

Attachment 1 
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Limitations 

None 

Best information available, but it 
is based on worker recollection 
because other records are not 
available. 

Does not indicate solvent input 
to processes. 

None. 

Tests were conducted on 
residues rather than on waste. 

None 

None 

* Infomwtion Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

I 
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Information 
Category 

TWCP Record No. Code Information 

MET-3/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-4/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-5/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-6/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-7/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-8/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-9/TWCP-3541 c Reactor Fuels Development 
(UCNI) 

MET-10/ c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-II/ c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-12/ c Reactor Fuels Development 
TWCP-3541 (UCNI) 

- --- --

Source 

MAS-NF-DE-11-8-
Metallurgical examination of Pu-
contaminated materials 

MAS-NF-DE-11-14-
Identification of potential hazards 
associated with metallography in 
Rooms G 104 and Gl 07 

FAB-PP-3401-Cleaning of SP-
100 fuel pin components (P/S 
EL) 

FAB-PP-3402-Heat treatment of 
SP-100 components (P/S EL) 

FAB-PP-3530-Shroud tube fuel 
and insulator pellet loading (P/S 
EL) 

FAB-PP-3540-Fuel element 
component assembly (P/S EL) 

FAB-PP-3570-Fucl clement and 
component examination (P/S EL) 

FAB-PP-3590-Wire wrap (P/S 
EL) 

FAB-PP-3620-Fuel and 
insulator pellet archive (P/S EL) 

FAB-PP-3630-Sampling of 
EBRI-11 type fuel elements and 
wrap wires for residual chloride 
and fluoride (P/S EL) 

Summary 

Describes procedure for 
metallurgical examination of Pu-
contaminated materials. 

Describes procedure for 
identifying hazards associated 
with metallography at TA-55. 

Describes procedure for cleaning 
of SP-1 00 fuel pin components. 

Describes process for heat 
treatment of SP-1 00 
components. 

Describes process for shroud 
tube fuel and insulator pellet 
loading. 

Describes process for fuel 
element component assembly. 

Describes process for fuel 
element and component 
examination,. 

Describes process for wire wrap. 

Describes process for fuel and 
insulator pellet archives. 

Describes process for sampling 
of EBRI-11 type fuel elements 
and wrap wires for residual 
chloride and fluoride. 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-131 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-141 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-151 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-161 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-17/ c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-181 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-191 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-201 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-211 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-22/ c Reactor Fuels Development 
TWCP-3541 (UCNI) 

Source 

F AB-PP-3820-Cleaning 
requirements for large 
components (PIS EL) 

FAB-PP-3830-Cieaning for 
small components (PIS EL) 

F AB-PP-3340-Sodium melting 
using cassette (P/S EL) 

FAB-FI-3002-Fabrication and 
inspection of He-bonded fuel 
elements (P/S EL) 

FAB-FI-3004-Fabrication and 
inspection ofNa-bonded WSA-
60 fuel pin capsules (PIS EL) 

F AB-MS-2006-Material 
specification for 235-U 

F AB-MS-2004-Carbothermic 
process material specification for 
U oxide powder 

FAB-MS-200 1-Carbothermic 
process material specification for 
Pu oxide powder 

F AB-MS-2000-Material 
specification for U oxide powder, 
depleted 

FAB-PP-2011-Master blend 
preparation for Pu oxide powder 
(PIS OB and FF) 

Summary 

Describes process for cleaning 
and requirements for large 
components. 

Describes process for cleaning 
of small components. 

Describes process for sodium 
melting using cassette. 

Describes process for fabrication 
and inspection of He-bonded 
fuel elements. 

Describes process for fabrication 
and inspection of Na-bonded 
WSA-60 fuel pin capsules. 

Describes process for material 
specification for 235-U. 

Describes process for 
carbothermic process material 
specification for U oxide 
powder. 

Describes process for 
carbothermic process material 
specification for Pu oxide 
powder. 

Describes process for material 
specification for depleted U 
oxide powder. 

Describes process for master 
blend preparation for Pu oxide 
powder. 

-- -----

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

QA Requirement documents 

QA Requirement documents 

QA Requirement documents 

QA Requirement documents 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-231 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-241 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-251 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-261 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-271 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-281 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-291 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-301 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-311 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-321 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-331 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

Source 

FAB-PP-2040-Vacuum 
reduction procedure for U carbide 
or U-Pu carbide preparation (PIS 
RS and FF) 

F AB-PP-2050--Comminution 
and Ni addition for U carbide or 
U-Pu carbide (PIS CO and FF) 

F AB-PP-2060-Automatic pellet 
pressing (PIS MOX and FF) 

F AB-PP-2070-Sintering for U 
or U-Pu carbide pellets (PIS 
MOX, RS, and FF) 

FAB-PP-2080-Manual pellet 
pressing (PIS MOX and FF) 

FAB-PP-2090-Sampling 
sintered fuel and insulator pellets 
(PIS MOX, GI, and FF) 

FAB-PP-21 00--Measuring 
density of sintered fuel or 
insulator pellets (PIS MOX, ID, 
GI, and FF) 

F AB-PP-211 0-Physical 
inspection and size sorting (PIS 
MOX, GI, and FF) 

F AB-PP-213 0--Centerless 
grinding (PIS MOX, GI, and FF) 

FAB-PP-2160-Binder burnout 
(PIS RS, MOX, and FF) 

F AB-PP-3000--Cleaning 
requirements (PIS EL) 

--- -

Summary 

Describes process for vacuum 
reduction for U carbide or U-Pu 
carbide preparation. 

Describes process for 
comminution and Ni addition for 
U carbide or U-Pu carbide. 

Describes process for automatic 
pellet pressing. 

Describes process for sintering 
for U or U-Pu carbide pellets. 

Describes process for manual 
pellet pressing. 

Describes process for sampling 
sintered fuel and insulator 
pellets. 

Describes process for measuring 
density of sintered fuel or 
insulator pellets. 

Describes process for physical 
inspection and size sorting. 

Describes process for centerless 
grinding. 

Describes process for binder 
burnout. 

Describes process for cleaning 
~quirements. 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-341 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-351 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-361 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-371 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-381 c Reactor Fuels Development 
TWCP-3541 (UCNI) 

MET-391 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-401 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-411 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-421 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-431 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-441 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-451 c On-Going Metal Operations 
TWCP-3541 (UCNI) 

Source 

F AB-PP-3300-Sodium canister 
startup and casting (PIS EL) 

FAB-PP-3310-Sodium extrusion 
(PIS EL) 

FAB-PP-3330-Sodium loading 
into fuel elements (PIS EL) 

F AB-PP-3350-Sodium bonding 
(PIS EL) 

FAB-PP-3360-WSA capsule 
loading and sodium melting (PIS 
EL) 

353-WEL-Encapsulation of 
Radioactive Isotopes (PIS WE) 

118-MRD-Piasma Chemical 
Reactor (PIS PCH) 

116-MRD -Measuring Physical 
Properties (PIS BC) 

397-SEC-Safe Operating 
Procedure for Pit Disassembly 
(PIS MW, MA, PD, SRL) 

NMT5-SOP-3026-MRD-
Plutonium Hydriding System 
(formerly 3026-MRD-R01) (PIS 
PH) 

119-MRD-Operating the 
Hydride-Dehydride Systems (PIS 
PH) 

317-CAS-Button Breaking 
Press (PIS CA) 

- ----- --

Summary 

Describes process for sodium 
canister startup and casting. 

Describes process for sodium 
extrusion. 

Describes process for sodium 
loading into fuel elements. 

Describes process for sodium 
bonding. 

Describes process for WSA 
capsule loading and sodium 
melting. 

Describes process for 
encapsulation of radioactive 
isotopes 

Describes process for plasma 
chemical reactor operation 

Describes process for measuring 
physical properties 

Describes process for safe 
operating procedure for pit 
disassembly 

Describes process for Pu 
hydriding system 

Describes process for operating 
the hydride-dehydride systems 

Describes process for button 
L. brea~ing press 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

Vague description of process; 
therefore vague on chemical use 

None 

Poor description of chemical use 

None 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-46/ c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-47/ c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-48/ c On-Going Metal Operations 
TWCP-3541 (UCNI) 

MET-49/ c Developmental Metal Operations 
TWCP-3541 (UCNI) 

MET-50/ c Developmental Metal Operations 
TWCP-3541 (UCNI) 

MET-51/ c Developmental Metal Operations 
TWCP-3541 (UCNI) 

MET-52/ c Developmental Metal Operations 
TWCP-3541 (lJCNT) 

MET-53/ c Developmental Metal Operations 
TWCP-3541 (UCNI) 

MET-54/ D Information regarding PIS code 
TWCP-3541 (UCNI) PE 

MET-55/ D Information regarding PIS code 
TWCP-3541 (UCNI) DA 

Source 

321-MET -Ultrasonic De greaser 
(P/S MA) 

ESA-2 SOP-20.6.4----Ultrasonic 
Pit Inspection at TA-55 (P/S MA) 

399-MET -Operating the 
Autoclave Hot Isostatic Press 
(P/S BA) 

NMT6-AP-AR-142-ARIES 
Integration System (P/S ARI) 

NMT6-SOP-AR-127-0peration 
of the ARIES Electrolytic Can 
Decontamination System (P/S 
ARI) 

A TP/SRL-1 04----Pit Disassembly 
(formerly 397-SRL-R04) (PIS 
SRL) 

ATP/SRL-1 05-Processing 
Material in the Special Recovery 
Line Furnace (PIS SRL) 

397-SRL-Pit Disassembly 
(Special Recovery Line) (P/S 
SRL) 

Rueben Gutierrez, SME, 
2/17/2000 

Dale Soderquist, SME. 2/28/2000 

-- --

Summary 

Describes process for operation 
of the ultrasonic degreaser 

Describes process for ultrasonic 
pit inspection at TA-55 

Describes process for operating 
the autoclave hot isostatic press 

Describes process for ARIES 
integration system 

Describes process for operation 
of the ARIES electrolytic can 
decontamination system 

Describes process for pit 
disassembly 

Describes process for processing 
material in the special recovery 
line furnace 

Describes process for pit 
disassembly (Special Recovery 
Line) 

Sputtering operations deposited 
Pu onto other surfaces. Other 
sputtering operations deposited 
other metals as thin films onto 
Pu. 

PIS code DA was a process to 
study Pu alloys. 

None 

Attachment 1 
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Limitations 

None, physical inspection-no 
chemical use 

None 

Weak on describing chemical use 

None 

None 

None 

None 

No procedure existed for this 
process. SME recall of 
information about a process that 
occurred over a decade ago. 

No procedure existed for this 
process. 

* Information Category Codes: A= fonns intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

i 
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Information 
Category 

TWCP Record No. Code Information 

MET-56/ D Information regarding PIS code 
TWCP-3541 (UCNI) TIGR 

MET-57/ D Information regarding PIS code 
TWCP-3541 (UCNI) FSPF 

MET-58/ D Information regarding PIS codes 
TWCP-3541 (UCNI) KBTF, ITF, ITF4, ITF7, and BT 

MET-59/ D Information regarding the reactor 
TWCP-3541 (UCNI) fuels program. 

MET-60/ D Information regarding PIS code 
TWCP-3541 (UCNI) ELW 

MET-611 D Information regarding PIS code 
TWCP-3541 (UCNI) PIG 

MET-62/ D Information regarding PIS code 
TWCP-3541 (UCNI) CA, MA, PD, SRL, and HG 

Source 

David Kolman, SME, 3/2/2000 

Janice Aasen, SME, 3/7/2000 

Jim Foxx, SME, 3/15/2000 

Ken Chidster, Roberta Siinpson, 
and Rudy Fernandez, SMEs, 
3/7/2000, 3./13/200 

John Milewski, SME, 2/29/2000 

Richard Oleary, SME, 2/29/2000 

David Olivas, Charles Rcnse, 
SMEs, 3/2/2000 

Summary 

Process is a dry process to 
remove gallium from Pu. Very 
little waste generated from this 
process. 

FSPF replaced PIS code DA and 
was set up to be like DA. Process 
involves heating samples in a 
furnace under a controlled 
environment. 

Jim Foxx interviewed Ben Lopez, 
SME for KBTF and ITF, ITF4, 
and ITF7. Both processes are 
impact tests for determining 
physical properties of materials. 

Provided detailed information on 
reactor fuels development work. 
Provided information on PIS 
codes CN, CO, CT, EL, FF, ID, 
OB, OM, MOX, and RS. 

Laser welding operation for Pu 
and other metals. Minimal 
amounts of waste generated, no 
RCRA-Iisted constituents 

Welding operation in which 
ethanol is the only chemical use. 

Information provided clarified 
issues for these PIS codes that 
were unclear from the limited 
procedures available. 
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Limitations 

No procedure existed for this 
process. 

As with PIS code DA, no 
procedure existed for FSPF. 

No procedures existed for these 
processes. 

Very thorough source of 
information 

No procedure existed for this 
process 

No procedure existed for this 
process 

Limited number of procedures 
available for these PIS codes, 
hence it was difficult to generate 
a clear understanding of these 
processes. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-631 D Information on PIS code MBC 
TWCP-3541 (UCNI) 

MET-641 D Information on PIS codes RAP, 
TWCP-3541 (UCNI) RAP2,FSPF,PF,andJA 

MET-651 D Information on PIS code RL 
TWCP-3541 (UCNI) 

MET-661 D Information on PIS code CA 
TWC:P-3541 (UCNI) 

MET-67/ D Information on chemicals used in 
TWCP-3541 (UCNI) machining operations, PIS code 

MA. 

MET-68/ D Information regarding PIS code 
TWCP-3541 (UCNI) MA 

. MET-691 D Information regarding PIS codes 
TWCP-3541 (UCNI) AO, EV AC, IN, JA, UA, VD, 

and WE 

Source 

Mike Blau, Dane Spearing, 
SMEs, 31612000, 31812000 

Barbara Cort Martinez, SME, 
2/2912000 

Jack Simpson, SME, 212812000 

Dale Soderquist, SME, 312912000 

George Zakar, SME, 3/15/2000 

George Zakar, SME, 312912000 

Jim Foxx, SME, 411212000 

Summary 

Information on potential RCRA-
listed constituents. This operation 
uses none. 

Reasonable information on PIS 
code PF obtained, but limited 
information on other codes. Time 
information good. RCRA 
information good. 

Process is similar to PIS code PE 
in that Pu metal was coated with 
thin film of other metals. 

Detailed information on casting 
operations. 

SME provided a list of chemicals 
used in machining operations. 

SME provided detailed 
information on machining 
operations that was not available 
from the procedures. 

SME provided information on 
process and wastes generated 
from these various PIS codes. 

Attachment 1 
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Limitations 

No process description available 

No procedures existed for these 
processes. Sketchy information 
on PIS code JA process. Limited 
information on PIS code FSPF. 

No procedures existed for this 
process. SME couldn't recall a lot 
of detail. 

Procedures available for casting 
operations provided little useful 
information. SME input provided 
the detail. 

Procedures available for 
machining operations were 
sketchy and provided little 
information about chemical use 
in machining. SME input 
provided a detailed list. 

Procedures provided little 
information on process 
descriptions or chemicals used in 
machining. SME input provided 
required information. 

No procedures existed for these 
PIS codes. 

-------- ----

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

MET-701 Waste Management Plan, 
TWCP-3541 (UCNI) October 14, 1999 Rev. 1, 40-MM 

Powder Breech Project, T A-55 
Bldg. PF-4, Los Alamos National 
Laboratory 

MET-711 c Procedure for Curium-244 
TWCP-3541 (UCNI) Detector Fabrication, PIS code 

DOP 

MET-721 c Procedure for Robotic Isotope 
TWCP-3541 (UCNI) Detector Fabrication 

MET-731 D Information regarding PIS codes 
TWCP-3541 (UCNI) PPD, UA, VD, IN, WE and type 

of Dowanol used in PIS codes EL 
andFF 

MET-741 D Information regarding PIS codes 
TWCP-3541 (UCNI) AO, EV AC, MA, and WL T 

MET-751 D Information regarding deposition 
TWCP-3541 (UCNI) of uranium used in reactor fuel 

development 

MET-761 D Information on TCE use in PIS 
TWCP-3541 (UCNI) code MA 

TWCP-3730 (UCNI) B Pyrophoricity characterization 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

Source Summary 

Jim Foxx, 31912000 Information regarding PIS code 
ITF. Includes process description, 
some of the materials used. 

T A-55 Document, 308-FAB-R03 Contains materials used in the 
process 

TA-55 Document, 3029-DET- Contains materials used in the 
ROO process 

Jim Foxx, SME, 51212000 SME provided additional 
information about processes, time 
periods, and chemical use and 
type 

Jim Foxx, SME, 612612000 SME provided additional 
information on PIS codes AO, 
EV AC, and WL T than was 
contained in MET69 

Jim Foxx, SME, 612712000 SME provided information on 
uranium deposition 

Jim Foxx, SME, 612912000 SME provided information on 
trichloroethylene use in P/S code 
MA 

Characterization of Direct Oxide Hydrogen generation and 
Salts (LA-CP-95-0098) pyrophoricity ofDOR salts. 

Also gives reference for MSE, 
ER, and Cr-containing salts. 

Memo (MST -12-AR0-88-052) Treatment of sodium in salts is 
effective 

Memo (MST -12-AR0-88-077) Treatment of calcium in salts is 
effective 

-- -·----

Attachment 1 
Page 10 of 13 

Limitations 

Details on materials used is 
sketchy, hence input from SME 
was required. 

No RCRA analyses documents 

No RCRA analyses documents 

Answers to specific questions 

Answers to specific questions 

Answers to specific questions 

Answers to specific questions 

None 

Sodium only 

Calcium only 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

i 



TWCP-AK-2.1-003,R.2/IC1 (LA-UR-02-1716) 
Effective Date: 03/21/02 

Information 
Category 

TWCP Record No. Code Information 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

TWCP-4162 D Answers to questions about P/S 
codes PB, PuBe, CC, MB, MS, 
FF, BF, and other issues 

TWCP-4164 D Answers to questions about 
various P/S codes 

TWCP-4166 D Answers to questions about P/S 
codes DO, EV, HP, CF, OR, RM, 
py 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of Ag from 
ash 

TWCP-4720 A Describes the procedure to be 
taken at TA-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact Test 
Facility 40-mm gun, P/S codes 
ITF and ITF4) to ensure that 
explosives do not enter the waste 
stream 

Source 

TA-55 Document, 406-GEN-ROO 

Interview with Jim Foxx, 
10/12/00 

Interview with Jim Foxx, 
10/16/00 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10/18/00 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 2 
(issued March 27, 2000) 

- ---

Summary 

Contains information on waste 
management procedures in 1978 

Answers to questions on use of 
asbestos at TA-55, non-defense 
activities, and specific P/S codes 
in chloride operations. 

Answers to questions on use of 
Ag, disposal of ash and resins, 
and use of gases. 

Answers to questions on use of 
Cr and Ag, RCRA metals in 
cement, asbestos in furnaces and 
gloves, and disposal of spray cans 
used in gloveboxes. 

Segregation of non-defense 
wastes began on 27 August 1998; 
analytical data show that Ag in 
ash is below limits of regulatory 
concern 

Procedure to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

--------
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Limitations 

None, but doesn't address 
today's waste management 
concerns 

None 

None 

None 

None 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell when 
this document was first issued, 
and how the potential for 
unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-5158 D Chemical use in PIS code FF 

TWCP-5164 D Sources of Cs-137 and Pa-231 in 
T A-55 TRU waste 

TWCP-5 165 D Sources ofCs-137, Pa-231, and 
Cm-244 in T A-55 TRU waste 

TWCP-5166 D Secondary radio nuclides used in 
PIS code PI 

Source 

Interview with Fred Hampel (T A-
55 SME) on 4119101 

Interview with Jim Foxx (T A-55 
SME) on April 2, 2001 

Interview with Jim Foxx (TA-55 
SME) on April 11, 2001 

Interview with Jim Foxx (T A-55 
SME) on April 11,2001 

Summary 

Magnesium perchlorate was used 
in the glovebox line in PIS code 
FF, and was the only chemical 
used there. It was used as a water 
getter, and was changed once 
during the period 1987 to 1992. 
The spent chemical was sent to 
cement fixation, PIS code CF. 

Plutonium operations never 
handled Cs-137 or Pa-231 in any 
of the Pu processing areas at T A-
55. However, Cs-137 is expected 
to be present in the wastes 
because it is a fission product of 
several Pu isotopes. Pa-231 is 
expected to be present (as a 
function of the age of the waste) 
because it is a decay chain 
daughter ofPu-239 and U-235. 

Dominant source ofCs-137 
expected to be due to residual 
contamination from original 
separation of Pu from production 
fuel. Cm-244 introduced in PIS 
code DOP starting in 1988, but 
could also show up after that date 
in IS, WE, CA and CF. 

Amendment ofFoxx's 1997 
memo (TWCP-882): P/S code PI 
was a user ofU, Np and Am 
isotopes 

Attachment 1 
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Limitations 

No information about after 1992 i 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-5167 D Use of lead in PIS code DOP 

TWCP-AK-2.1- A Process Acceptable Knowledge 
002,R.2 Report for Chloride Operations 

at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
004,R.2 Report for Miscellaneous 

Operations at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
005,R.2 Report for Nitrate Operations at 

TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
006,R.2 Report for Pyrochemical 

Operations at TA~55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
007,R.2 Report for Special Processing 

Operations at TA-55 

TWCP-PLAN-0.2. 7- c Los Alamos National Laboratory 
00l,R.5 Transuranic Waste Characteri-

zation AK Jriformation Summary 

--

Source 

Interview with Jim Foxx (TA-55 
SME) on February 7, 2001 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

LANL TA-55 waste management 
database, LANL TA-54 TRU 
waste management database, and 
TWCP AK reference base on 
generator's original data 

Summary 

In addition to an encapsulated 
lead pig, PIS code DOP also used 
lead shielding (which therefore 
requires application of HWN 
D008 to its waste). 

Detailed information on each PIS 
code for chloride operations at 
TA-55 

Detailed information on each PIS 
code for miscellaneous operations 
at TA-55 

Detailed information on each PIS 
code for nitrate operations at TA-
55 

Detailed information on each PIS 
code for pyrochemical operations 
at TA-55 

Detailed information on each P/S 
code for special processing 
operations at TA-55 

Detailed information on each 
waste drum and waste stream 

-

None 

None 

None 

None 

None 

None 

None 

--
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Limitations 

- --·-

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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TIMELINE FOR METAL OPERATIONS 

See Section 4.0 for details of RCRA code applicability to waste types generated under each P/S Code. 

AO 

1979 980 981 ll982 11983 

1

1984 11985 
1
1986 l987 l988 

1
1989 

1
1990 

1
1991 

1
1992 

1
1993 l994 

1
1995 ~1996l1997 ,

1

1998 l999 2

1

000 ~Present 
l I I l l l I I \ 
; i I I I I I I I I 

! I I I I I I I e-~~~':~~a!t.:J'T~c~eE!?!'!I11~,~~~J--~---L_l__.J __ j __ _l __ j___LJ ______ _j ___ J ___ L_ P=m 

; l I I I I I I I I I I I I I ! I 
: I [ I I I I I I I I I I I .5/9t oooi •. Present 

I I I I ! I I I I I I I I I I . I I 
i ! I I I I I ~/88 I ' I 1/~- ---~~/97 ' I J 
I I II I lJ I I - I ! I I •ooor I " I I 
! I ~ I I I I I I 1 I I I Present 

l i 1 

1 I I I 
1 

I I •opo8 J ' I 1

1 I I ' : I I I I I I I I 
! 1 I 1 I · I · 1 I -.5/9* D008I lPresent 

I l I I I I I I I I 1- . I .,.. 
119791 I I I I I I , I l Present 

ARI 

BA 

BC 

BT 

CA 

T [ I I ~ I I •qoo8 I ., ,. I I I i" 
i 1979 i i I I 2/~ I I I I I 
t-1·-r---i--1--- ]1

- I I I I 
I I I I I I I 
!1979 : I I I 2/8, I I I I ! 
-- + - -r- - I• --.,. - -1- - - ....- - - --- I j ' ! I I I I I 
i ' i I I I I I I ! I I I : I : I I I I I 
i 1979 ! ! I I 2/8~ I I I I I I I I I i I 

...____, ! ' I ' I .. 1 I ' I ' ' I I I I ' ...-----· ---·l·-:-·- . I I I I I I I : I i I I I I i I I I I I 
! I I ' I I I ' I 
i !, I I II I I 10/891 '.1 Foq2 r_ '. 1/96 I I I I , 1 1 • 1 e+- _ r· __ • ,_ e 1 ! 1 

1 
I I I 1 1 ! i ' *00108 J ' ' J ! ! 

I ' I ' ' I I I I I 

121881 0 608 ~/91 1 [6t93 i , , 
1 

1 ! 

~ : • --.--- ... -· I II l I I I II •oQ08 1 f I I 
I I I I I I I 
I ! I I I I I I I ! 

I i I I I ' I I 

I ·--~---~------~------- --~---~--~---· •ooos 

CN 

co 

CT 

DA 

DOP 

DT 



TWCP-AK-2.1-003,R.2/IC1 (LA-UR-02-1716) 
Effective Date: 03/21102 

Attachment 3 
Page 2 of5 

TIMELINE FOR METAL OPERATIONS (continued) 
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TIMELINE FOR METAL OPERATIONS (continued) 
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TIMELINE FOR METAL OPERATIONS (continued) 
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Prior to 1987, leaded gloves were not segregated from combustible debris. Between 1987 and May 1992, they were segregated and discarded 
in the metal debris waste stream. Since May 1992, they have been routinely segregated and assigned to a leaded-glove waste stream, still 
under the originating PIS code (TWCP-4166). 

Trichloroethylene was used in the final cleaning ofmetal parts from 1979-1992, resuming in February 2000. 

Arsenic was only used in 1984 and perhaps into 1985. 
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TIMELINE EXPLANATION 

The P/S code is established in either the P/S 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5) 

The P/S code is not identified in the procedure, 
but the process description matches the P/S code 
and the description in previous or later revisions of 
the same procedure. 

Extrapolate out two(2) years beyond the last 
procedure to next possible review date . 

Time period based on subject matter expert 
comments. 



TWCP-AK-2.1-003,R.2/IC1 (LA-UR-02-1716) 
Effective Date: 03/21/02 

PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

AO Assembly Operation Pu metal (high purity) No chemicals used Pu metal parts Waste is LLW 

ARI ARIES Pu metal (high purity) Sodium hydroxide, Pu metal and rags, tools, labware, 
sodium nitrate, plutonium oxide to gloves, spent 
sodium sulfate vault electrolyte solution 

BA Basement Isopress Pu and isotopes of other No chemicals used Pu and isotopes of Rags, paper, tools, 
radionuclides sealed in other radionuclides gloves, spent 
coupons sealed in coupons hydraulic fluid, 

spent hydraulic 
fluid, silicone 
lubricant, isopropyl 
alcohol, 
miscellaneous 
materials consisting 
of stainless steel, 
aluminum, titanium 
and firebrick 

BC Physical Properties Actinide metals, alloys, No chemicals used Actinide metals, rags, paper, tools, 
and compounds alloys, and gloves, glass, plastic 

compounds and metallabware, 
press dies 

BT Burst Testing Pu metal (high purity) sodium hydroxide, Material to vault. rags, tools, gloves, 
sodium tetraborate, tin- HEPA filters, wire, 
lead solder strain gauges 

CA Casting High purity metal from Freon TF, bromobenzene Cast metal parts Rags, tools, gaskets, 
PIS code RM and SS or graphite crucibles, 
other PIS codes, e.g. rags, tools, tantalum 
SRL parts, plastic and 

glass, leaded gloves 
-- -----~------

EPA 
Codes2 

D007 

*D008 

*D008 

D008 

*D008 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

CN Carbon-Nitrogen-Oxygen Sample reactor fuel No chemicals used 
(C-N-0) Analysis pellet for analysis 

co Comminution Crushed briquettes from Stearic acid, nickel 
PIS codeRS powder, polyethylene 

glycol 

CT Compatibility Testing Encapsulated material, No chemicals used 
PIS code is a status only, 
hence no TRU waste 
was__IJ_robably generated. 

DA Alloy Development Pu metal, alloying Bromobenzene,Freon 
metals. TF 

DOP Detector Oxide Preparation Oxides of various No chemicals used 
radionuclides 

DT John Ward R&D Nonprocessing 
-----

Nonprocessing 
-

Process Outputs 

Product Waste Stream1 

No Product. Samples Labware, rags, non-
not analyzed leaded gloves, 
returned to PIS code HEPA filters, 
Gl. Analyzed rubber, wood, paper, 
samples to vault cardboard, glass 

vials, balances, steel 
and brass storage 
containers, graphite, 
molybdenum trays, 
magnesium oxide 
crucibles 

Product to PIS code Tools, labware, 
RS, scrap to vault. rags, non-leaded 

gloves, REP A 
filters, rubber, 
wood, paper, 
cardboard, glass 
vials, balances, steel 
and brass storage 
containers, graphite, 
molybdenum trays, 
stainless and 
hardened steel balls 

N/A NIA 

Pu alloys to P/S CA, Labware, gloves, 
SS or aqueous rags, metal cups 
recovery 
Encapsulated oxide Labware, gloves, 

rags 

N/A NIA 

EPA 
Codes1 

*D008 
F002 

D008 
*D008 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

EL Element Loading Reactor fuel pellets from Ethanol, mild acids and 
PIS code GI caustics, helium, sodium 

metal, Dowanol 80, 
trichloroethylene 

ELW Experimental Laser Welding Pu metal Ethanol 

Process Outputs 

Product Waste Stream1 

Fuel pin Tools, labware, 
rags, non-leaded 
gloves, spent 
welding rods, 
Dowanol80 
containing sodium 
metal 

Welded part Gloves, rags 

EM Electron Microscopy No AK information available 
EVAC Evacuation and Bake-out Pu metal parts No chemicals used Pu metal parts Waste is LLW 

FF Fuel Fabrication Uranium oxide, uranium Graphite, sugar, stearic · Fuelpin Tools, labware, 
carbide, uranium nitride acid, ethylene glycol, rags, non-leaded 

helium, argon, hydrogen gloves, tungsten 
gas, sodium metal, carbide and 
Dowano180, hardened steel press 
bromo benzene, dies; diamond or 
MolyKote, magnesium aluminum oxide 
perchlorate, grinding wheels; 
microspheres, ethylene HEP A filters; 
glycol, surfactants, rubber; wood; 
hexane, chloroform, paper; cardboard; 
ethanol, glass vials; 
trichloroethylene, balances; steel and 
chloroform brass storage 

containers; ceramic, 
graphite, and 
magnesium oxide 
crucibles, vacuum 
pumps; graphite and 
molybdenum trays; 
thermocouples; 
stainless and 
hardened steel balls 
-- --- -

EPA 
Codes2 

D040 

D040 
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Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

FSPF Special Furnace Operation Pu metal (high puity) No chemicals used 

GI Pellet Grinding and Inspection Uranium or Pu pellets No chemicals used 
from PIS codeRS 

HG Pu Removal by Mercury "Cold" Experiments NIA 
only 

ID Immersion Density Uranium or Pu pellets Bromo benzene 
from PIS code GI 

IN Inspection Status only, Physical No chemicals used 
inspection of parts 

ITF Impact Test Facility Pu metal GoJo cleaner 

ITF4 Impact Test Facility Pu metal GoJo cleaner 

Process Outputs 

Product Waste Stream' 

Pu metal to vault, Pu Pu contaminated 
contaminated metals metals to discard if 
to recovery if> DL. < DL. Rags, gloves, 

ceramics, glass, 
plastics 

Pellets to P/S EL or Rags, tools, non-
to vault leaded gloves, 

HEPA filters, 
rubber, wood, paper, 
cardboard, glass 
vials, balances, steel 
and brass storage 
containers, graphite, 
molybdenum trays, 
diamond and 
aluminum oxide 
_grinding wheels 

NIA No TRUwaste 
generated 

Pellets to PIS code Status code, so no 
EL, FF or ME TRUwaste 

generated; non-
leaded gloves; LL W 

Inspected Parts Gloves, rags, tools 

7" gas gun tube to Rags, metals, wire, 
NMT -9 for recovery; HEPA filters, gloves 
data from 40-mm from 40-mm gun; 
gun; materials reused no TRUwaste 
if possible generated from 7" 

gas gun 
7" gas gun tube to Rags, metals, wire, 
NMT -9 for recovery; HEP A filters, gloves 
data from 40-mm from 40-mm gun; 
gun; materials reused no TRUwaste 
if possible generated from 7" 

gas gun 
------

EPA 
Codes2 

*D008 
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Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

ITF7 Impact Test Facility Pumetal GoJo cleaner 

JA Gas Isostatic Press Pu and isotopes of other No chemicals used 
radionuclides 

KBTF Kolsky Bar Test Facility Pu metal No chemicals used; 
plastic-wrapped lead 
bricks used as damper 

MA Machining High purity Pu metal Tap Magic, Freon TF, 
Metalprep 79, Texaco 
Regal 32 oil, methyl 
ethyl ketone, 
trichloroethylene, 
ethanol, isopropanol 

MBC Crystal Pti metal No chemicals used 

MOX Mixed Oxide Fuel Production Uraniurn!Pu oxide Zinc stearate 

Process Outputs 

Product Waste Stream1 

7-in. gas gun tube to Rags, metals, wire, 
NMT -9 for recovery; HEP A filters, gloves 
data from 40-mrn from 40-mrn gun; 
gun; materials reused no TRUwaste 
if possible generated from 7-in. 

gas gun 
Material returned to Gloves, rags, tools 
PIS code BC 

Pu metal returned to Gloves, rags, tools 
sending PIS code 

Machined part, scrap Gloves, rags, tools, 
and trunings to plastics, grinding 
recovery wheels, lathe cutting 

tools, milling 
machining cutters 

Pu metal to recovery Gloves and rags 

Fuel pellets Tools, labware, 
rags, non-leaded 
gloves, HEP A 
filters, rubber, 
wood, paper, 
cardboard, glass 
vials, balances, steel 
and brass storage 
containers, graphite, 
moly_bdenum trays 

EPA 
Codes2 

*D008 

D008 

FOOl 
F002 
F005 

*D008 
D035 
D040 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

MW Metal Working Pu metal, uranium metal Freon TF 

OB Oxide Blending Enriched uranium oxide, Graphite, stearic acid 
depleted uranium oxide, 
Pu oxide 

OM Oxygen to Metal Ratio Reactor fuel pellets No chemicals used 
Determination 

Process Outputs 

Product Waste Stream1 

Pu metal to recovery, Gloves, rags, paper, 
uranium metal to copper wool, tools, 
vault plastic bottles, glass 

and rubber labware, 
aluminum foil, 
cutting wheels, 
milling machine 
cutters, and lathe 
cutting tools. 
Tritium-
contaminated 
copper wool and 
rags 

Blended oxides to Rags, tools, non-
PIS codeRS leaded gloves, 

HEP A filters, 
rubber, wood, paper, 
cardboard, glass 
vials, balances, steel 
and brass storage 
containers, graphite, 
molybdenum trays, 
ceramic and 
graphite crucibles 

Reactor fuel pellets Status code, no TRU 
waste generated; 
LLW 

EPA 
Codes2 

*D008 
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Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

PCH Plasma Chemistry Pu metal (varying Various gases used for 
purity) plasma: 

tetrafluoroethane, 
hexafluoroethane, 
perfluoropropane, 
oxygen, argon, carbon 
dioxide, Fomblin pump 
oil (contains 
perfluoropolyether) 

PD Pit Disassembly Pu metal, uranium metal Freol). TF 
SF-21 

PE Sputtering Process Pu metal (high purity), No other chemicals used 
arsenic, gold, lutetium 

PF Plutonium Surfaces Pu metal Ethanol and possibly 
methanol 

PH Thermal Hydride/Dehydride Pu metal, Pu alloys and hydrogen gas 
other actinides 

PIG Welding Beryllium, aluminum Ethanol 

RAP/ Research Alloy Preparation No activity in these PIS None 
RAP2 codes 

Process Outputs 

Product Waste Stream1 

Pu metal to recovery Gloves, rags, tools, 
glass, plastic and 
metallabware; used 
pump oil (Fomblin 
brand); discarded 
test samples such as 
tantalum foil, 
tungsten foil, 
tungsten-coated 
silicon, silicon 
dioxide; and various 
actinide surfaces 

Pu metal to recovery, Gloves, rags, copper 
uranium metal to wool, tools, plastic 
vault bottles, glass and 

rubber labware, 
aluminum foil, 
cutting wheels, 
milling machine 
cutters, and lathe 
cutting tools. 
Tritium-
contaminated 
copper wool and 
rags 

Part with sputtered Gloves, rags, tools, 
metal coating metals used in 

coating process 
Pu metal to recovery Tools, labware, 

rags, gloves, plastics 
Pu metal and alloys Tools, 1abware, 
to recovery, other rags, paper, gloves, 
actinides to vault used Fromblin pump 

oil 
Beryllium welded Gloves and rags 
part 

- - -· --- -----

EPA 
Codes2 

D007 
*D008 

D004 
*D008 

*D008 

*D008 

-----
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Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

RL Radiochemical Coating Pu metal (high purity), Gold metal and lutecium 
other metals metal 

RS Pellet Sintering Enriched uranium oxide, Argon, hydrogen gas, 
depleted uranium oxide, MolyKote 
Pu oxide from PIS code 
OB; also returned from 
P/S code CO 

SRL Special Recovery Line Pu metal, uranium metal Freon TF 
SF-21 
copper wool 

TIGR Thermally Induced Gallium Pu-gallium oxide argon and hydrogen gas 
Removal 

- ------ -

Process Outputs 

Product Waste Stream1 

Pu metal part with Gloves and rags, 
metal coating metals used in 

coating process 
Sintered fuel pellets Tools, labware, 
to PIS code GI rags, non-leaded 

gloves, HEP A 
filters, rubber, 
wood, paper, 
cardboard, glass 
vials, balances, steel 
and brass storage 
containers, graphite, 
molybdenum trays, 
ceramic and 
graphite crucibles, 
thermocouples, 
heating elements, 
vacuum pumps 

Pu metal to recovery, Gloves, rags, copper 
uranium metal to wool, tools, plastic 
vault bottles, glass and 

rubber labware, 
aluminum foil, 
cutting wheels, 
milling machine 
cutters, and lathe 
cutting tools, 
tritium-
contaminated 
copper wool and 
rags 

Separated Pu ·oxide Tools, labware, 
and gallium oxide rags, gloves 

EPA 
Codes2 

*D008 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

UA Uranium Fabrication Uranium metal and Freon TF 
oxide 

VD Vapor Degreaser and Sand Pu metal parts Freon TF 
Blasting 

WE Welding Pu metal, other metals Freon TF 
including aluminum, 
titanium, gold 

WLT Welding Leak Test Pu metal parts No chemicals used 

'-----

Process Outputs 

Product Waste Stream 1 

Uranium to vault Gloves, rags, copper 
wool, tools, glass 
and rubber labware, 
aluminum foil, 
cutting wheels, 
milling machine 
cutters, and lathe 
cutting tools. 

Cleaned parts Gloves, rags, tools 

Welded parts Gloves, rags, tools, 
spent welding rods, 
stainless steel 
capsules 

Pu metal parts Plastic gloves, bags 
and rags, cotton 
gloves, minimal 
amount of metal 
items 

EPA 
Codes2 

*D008 

*D008 

*D008 
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TWCP-3541 

MET-69/ 
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L__···--- -

1 All P/S codes generate routine laboratory debris waste. The debris waste may consist of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal containers, 
brushes, and small tools. Leaded gloves may also be generated and are segregated. 

2 See discussion in Section 4.0 for details on the applicability of the EPA HWNs listed in this column. The EPA HWNs listed apply to the solid TRU waste only and not to any 
other waste fom1s that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting treated waste stream is evaluated for hazardous waste 
constituents and assigned the applicable EPA HWNs. All PIS codes have the potential to generate lea.ded gloves. The gloves are segregated from other metal debris waste and 
are assigned EPA HWN D008 under the originating PIS code. 

3 Refer to the Acceptable Knowledge Roadmap in Attachment 1. 

* 0008 due to leaded gloves 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS 

Shaded Area Indicates 
Metal Operation Processes 

CA 

I RAP/iP21 
To P/S code DA 

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault. 

To P/S code 
MA 
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS 

....... ··································· ..................................... (~Q.".:~~~-!:1-~~) 

Shaded Area Indicates 
Metal Operation Processes 

MA 

········································-··············1·························································································-' 

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault. 

NOTE: P/S code UA tracks uranium compounds from Pit Disassembly. Activities under this P/S code would be 
similar to those under P/S codes IN, MW, and WE. 

AO 
ARI 
BM 
BT 
CA 
ELW 
EVAC 
IN 
MA 
MBC 

Assembly Operations 
ARIES 
Burning Metal 
Burst Testing 
Casting 

LEGEND 

MW 
PO 
RB 
RL 
SRL 

Experimental Laser Welding 
Evacuation and Bake Out 
Inspection 

ss 
TIGR 
UA 
WLT Machining 

Crystal 

Metal Working 
Pit Disassembly 
Roasting and Blending 
Radiochemical Coating 
Special Recovery Line 
Salt Stripping 
Thermally Induced Gallium Removal 
Uranium Fabrication 
Welding Leak Test 
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SIMPLIFIED PROCESS FLOW DIAGRAM: 
REACTOR FUEL DEVELOPMENT 

To Nitrate Operations-

Miscellanea~ ~ 
Operatic~~ 

Shaded Area Indicates 
Metal Operation Processes 

Attachment 5 
Page 3 of3 

In 1988, P/S codes CO, Gl, 10, 08, and RS were combined into P/S code FF. P/S codes CT. 10, and OM are 
status codes only, and probably do not generate TRU waste. 

Shaded Area Indicates 
Metal Operation Processes 

Vault 

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault. 
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Item 
ldentifi- AKNo.l Source 
cation• No.I 
CA Freon used MET-

until 1992 and 62/TWCP· 
then replaced :3541 
bySF21 

FSPF States FSPF is MET· 
anew code 64rrwCP· 
and does not 3541 
generate 
waste 

RL Per Jack TWCP-
Simpson. 3541/MET· 
arsenic may 65 
have been 
used as a 
coating 
material 

HGand States PIS TWCP· 
AO codeHGis.a 3541/MET· 

cold process 62 

~---

Page I of2 

Decision/Discrepancy Resolution Documentation 
TA-55 Metals Operations 

AKNo.2 Source Decision/Discrepancy 
No.2 

Freon and MET- Process report states freon and 
bromo benzene 66(fWCP- bromobenzene 
were the only 3541 
chemicals used 

StatesDA MET- Process report uses MET-57 
became FSPF in S7rrWCP- information in section 3.5.3.6 
1996 and 3541 
generates debris 
waste 

Process report Process 
does not mention report. 
acsenic section 

3.5.2.19 

Lists PIS code TWCP- Process report section 3.5.2.13 and the 
HGandthe 882 timeline in the report slate it is a cold 
mercury process 
associated with Report also says waste in AO is LLW, 
HG as being in but TWCP-882 indicates TRU 
TRUwaste 

------·---·~··· 

Rationale*• 

Attachment 6 
Page 1 of2 

C-meeting with SMEs said to 
keep freon and bromobenzene. 
Btomobenzene bas no hazardous 
waste number. SF21 is non· 
hazardous. See attached meeting 
notes. 
C-meeting with SME's stated 
FSPF was not begun until1996, 
and does not generate any 
hazardous waste. DA only had 
leaded gloves and they were 
segregated after 1992. Therefore 
FSPF does not contain any 
hazardous ronstituents. See 
attached meeting notes. 
C-RL did not begin until May 
1986. This process was similar 
to PIS code PE. which possibly 
used arsenic between 19&2 and 
1986, probably 1984 or 1985. 
RL did not use arsenic, pCI' 
SME. See attached meeting 
notes. 
A-SME indicated HG PIS code 
never used radioactive material, 
so it did not generate my TRU 
mixed waste. Also, PIS code 
AO was both aLL and a TRU 
_fl~~·--

.. -~7·--··-~-~~~-.. ---·-----~------~--·-------· .... ~ ........ -..... ....,.,,..-... _~"' .. ~~---~ -------
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Item 
Identifi- AKNo.l Source AKNo.2 Source Decision/Discrepancy 
cation• No.1 No.2 
All Timeframcs TWCP-882 Timeframes in Process Inconsistent 

for PIS codes report are not the · report 
same 

So.Vl~~~nJer 
·Evaluator~, Name) 

f I&J~crs 
SPM R~ (Print Name) 

A;lt. ;r..,,.4fl;Jrc . ~ ~ \ Ja ~J~ t:l.s lo-z-
T~ S1gnature Date 

~~ .z_j;.t/o;;. 
Signature Date • 

• Item identification can be PS Code, waste stream, drum ID, item m. or other identificatioo of items affected. 
.... Rationale code: [A=Professional Judgment; B=Most Conservative Decision; C=Other (specifY)] 

Page 2 of2 
Source: TWCP-07904 

Rationale•• 

Attachment 6 
Page 2 of2 

C-The purpose ofTWCP-882 
was to identify possible 
secondary radionuclides and not 
to assign time frames. Therefore 
ignore time frames from TWCP-
882 as they are only estimates. 
Process report infonnatioo is 
correct and is based on other, 
more accurate information. See 
attached meeting notes. 
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3.5.3.2 

3.5.3.3 

Operation of the ARIES Electrolytic Can Decontamination 
System (MET -50/TWCP-3541) decontaminates the external 
surfaces of canned plutonium using an electrolytic 
decontamination system. An electrolyte (initially sodium 
nitrate, now sodium sulfate) and water are used in the system 
in a recycle mode. Sodium hydroxide is used for pH control. 
Wastes include electrolyte and water solutions contaminated 
with plutonium. There is the potential for chromium (D007) 
to be present in the electrolyte solution waste when this 
solution has been used to decontaminate stainless steel. 
Although no disposal path is mentioned in the reference, it is 
assumed that this liquid waste is sent either to cement 
fixation (PIS code CF) or to the RL WTF at TA-50. 

Other PIS codes included in the Developmental Metal 
Operations group but for which no procedures were found 
during this AK search are listed below. SME input provided 
information on these PIS codes. 

PIS Code AO: Assembly Operations 

Operations in PIS code AO involve bringing nuclear material 
out of the glovebox and encapsulating it in a cold container 
(MET-69, MET-74/TWCP-3541). This outer container can 
be a bolted assembly or a welded assembly using electron 
beam, pressurized inert-gas metal arc (PIGMA), tungsten 
inert gas (TIG), or laser welding techniques. No solvents are 
used. Wastes include aluminum foil, plastic bags, and gloves. 
This waste is nearly always LL W. 

PIS Code BT: Burst Testing 

Hemi-shells are placed on a test stand and a buffered test 
solution is pumped into the shell and pressurized until it 
bursts (MET-581TWCP-354l). Strain gauges monitor the 
deformation of the shell. The test solution is sodium 
tetraborate and sodium hydroxide and is filtered and reused. 
The solution is eventually discarded in the caustic waste line 
to the RL WTF at TA-50. 

Wastes include rags. HEPA filters, gloves, electric lead 
wires, and strain gauges. Strain gauges have electrical 
contact points that are tin-lead solder. Metal waste from this 
PIS code would, therefore, carry EPA HWN D008. No 
solvents are used. 
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Document Title: Process Acceptable Knowledge Report Document No./Revision: 
for Special Processing at T A-55 TWCP-AK-2.1-007,R.2 (LA-UR-02-1712) 

Effective Date of Current Document: 05/18/0 I Document Preparer: John Musgrave 

CHANGE INI<'ORMATION: Please ensure the following changes are made: 

Section/Page Change: Reason/Justification: 

Title Page and p.1 Delete "Summary" from title to read: Clarification 

"Process Acceptable Knowledge Report for Miscellaneous 
Operations at TA-55" 

Global Change all occurrences of"Sampling Plan" to "AK document title change 
Information Summary" 
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Report*" 

Delete entire 41
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... 
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"Process Acceptable Knowledge Report." 
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(lead) comments above 

In fifth paragraph, insert "D005 (barium)," at the beginning 

4.2 I p. 23 To the end of the second sentence in the next to last Report updated to reflect SME 
paragraph of section 4.2 add: comments above 

and, therefore, carry the same PIS codes as ACD, IX, and 
SL (D005 [chromium], D006 [cadmium], 0009 [mercury]) 
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AK 
AK Information Summary 

CFR 
D 

DL 
DOE 
DOR 
DTP 
DWLS 
EPA 
ER 
F 

HEPA 
HWN 
K 

LANL 
MCDOR 
MSE 
MT 
OSWER 
p 

PCB 
PF-4 
PIS [code] 
QA 
QP 
R&D 
RCRA 
RLWTF 
RMDC 
SME 
SOP 
SP 

TA 
TCLP 
TRU 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2.7-001 ,R.5) 
Code of Federal Regulations 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
discard limit 
U.S. Department of Energy 
direct oxide reduction 
detailed technical procedure 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
electro refining 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
high-efficiency particulate air 
hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
multicycle direct oxide reduction 
molten salt extraction 
material type 
Office of Solid Waste and Emergency Response (EPA) 
EPA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33 
polychlorinated biphenyl 
Plutonium Facility, Building 4 
process/status [code] 
quality assurance 
quality procedure 
research and development 
Resource Conservation and Recovery Act 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
safe/standard operating procedure 
special processing [designator for individual documents in special 
processing reports in Attachment 1, Acceptable Knowledge 
Roadmap] 
technical area 
toxicity characteristic leaching procedure 
transuranic 



TWCP-AK-2.1-007,R.2/ICI (LA-UR-02-1712) 
Effective Date: 03/21102 Page v of viii 

TWCP 
UCNI 
WAC 
WIPPWAC 

WIPPWAP 

WIPP 
WODF 
WPRF 

Transuranic Waste Characterization/Certification Project 
Unclassified Controlled Nuclear Information 
waste acceptance criteria 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit L\'sued to the Waste holation Pilot Plant (EPA No. 
NM4890 139088) 
Waste Isolation Pilot Plant 
Waste Origination and Disposition Form 
Waste Profile Request Form 
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Note: This index indicates the main process AK report and report section that covers each P/S 
code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

ACC Ammonium Chloride Conversion Special Processing 

ACD Cascade Dissolver Special Processing 

CA Casting Metal Operation Processes 

CF Cement Fixation Nitrate Operations 

DO Dissolution of Oxide Special Processing 

EV Evaporator Nitrate Operations 

HP Cement Fixation Nitrate Operations 

JAM Inspection and Measurement Special Processing 

IX Ion Exchange Special Processing 

MA Machining Metal Operation Processes 

PI Preparation of Isotopes Special Processing 

POSM 
Processing Out-of-Specification 

Special Processing 
Material 

PPD Pu Pellet Dissolution Special Processing 

PX Pyrochemical R&D Special Processing 

RM Reduction to Metal Special Processing 

SB Scrap Burning Special Processing 

SBB Cal Al Scrubbing RD&D S pee i a! Processing 

SE Solvent Extraction Chloride Operations 

SL Scrap Leaching Special Processing 

vu Vessel Unloading Special Processing 

VUL Vessel Unloading Nitrate Operations 

* Process AK reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operation Processes (TWCP-AK-2.1-
003,R.2), Nitrate Operations (TWCP-AK-2.1-005,R.2), Special Processing (this report) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Special Processing Operations 

Page vii ofviii 

PIS codes: ACC, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, SBB, SL, and VU 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-
55 plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues arc processed to recover as much plutonium as 
practicable before disposal. Wastes from special processing operations are generated from 
plutonium recovery and purification for defense and non-defense programs; these wastes are 
generated and produced in the same rooms and gloveboxes and so were not segregated until 
August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility, Building PF-4, rooms 209 and 401. Plutonium operations included 
preparing ultra-pure plutonium metals, alloys, and compounds; and reclaiming plutonium from 
scrap and residues produced by numerous feed sources. 

Description of the process waste (physical form and typical content description): 

Waste from special processing operations consists primarily of debris waste, including cellulose
based waste, plastic-based waste, rubber, metal debris, glass debris. Some waste was also sent to 
nitrate operations for cement fixation. 

Summary Category Group: S3000, S5000 

Waste Matrix Codes: S31 00, S3200, S51 00, S5300, S5400 

Description of the waste-generating process: 

The overall goal of the special processing operations is to recover plutonium from impure metal, 
metal alloys, scrap, and residues and produce a purified plutonium oxide product or purified 
plutonium metal. Processes include head-end ion exchange, metal preparation, separation and 
purification by precipitation, and pyrochemical operations. 
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Process feed: 

Page viii of viii 

Plutonium metal or metal alloys and oxides; pyrochemical salts; crucible pieces; anode heels; 
and ash. 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositions. Am-241, 
Np-237, and U-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some of the processes separate plutonium and americium, or plutonium 
and uranium, so that the waste will usually be enriched in Am-241 or U-234, but may also be 
depleted in some cases. Pa-231 and Cs-13 7 may be present in trace amounts due to their 
widespread presence as contaminants in TA-55 operations. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• D005 (barium) and D008 (lead): P/S code VU 

• D005 (barium), D006 (cadmium), D007 (chromium), D008 (lead), D009 (mercury), and 
DOll (silver): P/S codes ACD, DO, JAM, IX, POSM, SB (not D009), and SL. 

• 0006 (cadmium), 0007 (chromium), D008 (lead), and DOll (silver): P/S code PX (zinc 
metal button) 

• 0006 (cadmium), 0008 (lead), and D019 (carbon tetrachloride): P/S code PX because the 
salts, crucibles, and debris waste items discarded under this code may include some RCRA
regulated constituents above the toxicity characteristic limits 

• D008* (lead): metal waste debris from all P/S codes in special processing, except ACD and 
PPD, due to disposal of leaded gloves; after May 1992, leaded gloves were separated from 
other metal debris 

• No F, K orP codes 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1980-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT FOR 
SPECIAL PROCESSING AT TA-55 

1.0 INTRODUCTION 
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All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit l~.wed to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generate TRU waste in the Plutonium Facility at Technical Area 
(TA)-55, one ofthe TRU waste generators at Los Alamos National Laboratory (LANL). 
By doing so, this report provides detailed technical support for several waste stream AK 
summary reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting fromspecial 
processing covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001 ,R.5) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to special processing is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
TWCP-3543. Individual documents in this record have been assigned a 
separate identifier, SP-nn, where nn is a sequential 1- or 2-digit number. This 
referencing nomenclature is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNl) is contained in these records, and will not be included in this report. 
Such records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 
1 ). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK-2.1-002) 

• Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Reportfor Nitrate Operations at TA-55 (TWCP-AK-
2.1-005) 

• Process Acceptable Knowledge Reportfor Pyrochemical Processes at TA-55 
(TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Report for Special Processing at TA-55 (TWCP-AK-
2.1-007 [this report]) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, special 
processing includes 14 individual processes that arc each assigned a P/S code, as listed 
on the cover page of this report. The search and compilation of AK information was 
based on P/S code because that is the most detailed level of process information generally 
recorded in waste generation records. The process AK reports frequently cross-reference 
one another because P/S codes in one operational area often provide the material feed for 
P/S codes in another area. An index of P/S codes cited in this process AK report follows 
the list of acronyms; this index lists process descriptions and the primary process AK 
report in which that P/S code is discussed. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

Page 3 of27 

The following sections describe processes used in special processing, and identify the 
resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Most processes in special processing were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not always 
segregated by funding source, waste-generating process, or waste-generating 
location (e.g., room or glovebox) until recently (August 27, 1998), but rather were 
segregated and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-
4167) as well as material type. For example, plutonium material type MT-42 
(enriched in Pu-242) has always been segregated from other wastes; this material 
type is exclusively defense-related. Similarly, plutonium material type MT-83 
(enriched in Pu-238) is also segregated from other wastes; but this material type is 
not used solely for defense activities. Consequently, a single waste container 
often contains wastes from multiple processes. Some debris waste was also co
mingled with room trash related to these same operations (both defense and non
defense), and was initially boxed as low-level waste. Subsequently, some ofthese 
waste boxes were returned for disposal in drums as TRU waste when on-site 
radioassay results showed them exceeding the low-level discard limits (DLs) 
(TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation of TA-55 waste streams was established by the evolving 
set of LANL and T A-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., P/S code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
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to P/S code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during special processing, primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RLWTF) at TA-50, are covered by this process AK report. 
General debris waste categories from special processing include 

• Cellulose-based waste (for example, paper, cloth) 

• Plastic-based waste (for example, gloves, tape, labware) 

• Rubber 

• Magnesium oxide crucibles 

• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from special processing. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1980, when special processing 
first began in Building PF-4, to the present. Process wastes from special 
processing have different associated EPA hazardous waste numbers (HWNs) 
depending on the time period during which they were generated. The P/S codes, 
their time period of generation, and corresponding EPA HWN s are shown 
graphically in Attachment 3, Timeline for Special Processing. 
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Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by special processing, 
as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. 

Detailed background information about theTA-55 plutonium recovery processes 
can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352 and TWCP-886). 

This report focuses on special processing activities, which include the following: 

• Head-end operations (P/S codes ACD, lAM, SB, and SL) 
• Nitrate anion exchange (P/S code IX) 
• Chloride anion exchange (P/S codes DO and POSM) 
• Metal preparation (P/S codes PI and RM) 
• Separation and purification by precipitation (P/S code DO) 
• Pyrochemical operations (P/S codes PX and RM) 
• Direct oxide reduction processes (P/S codes PX and RM) 
• Molten salt extraction (P/S codes ACC, PX, and RM) 
• Electrorefining (P/S codes PX, RM, and SBB) 
• Pyroredox (P/S code PX) 
• Plutonium pellet dissolution (P/S code PPD) 

Each of these process categories is described below. Timelines for individual 
processes are presented in Attachment 3. A complete listing of P/S codes for 
special processing, their descriptions, feed materials, and inputs and outputs are 
found in Attachment 4. A simplified process flow diagram for special processing 
is found in Attachment 5. 



TWCP-AK-2.1-007,R.2/IC1 (LA-UR-02-1712) 
Effective Date: 03/21/02 

3.5.1 Head-End Operations (P/S Codes ACD, lAM, SB, and SL) 
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Head-end operations involve incineration, calcination, leaching of 
noncombustible materials (including ash), conversion ofpyrophoric 
metal and compounds to stable oxides, and dissolution. P/S code lAM 
is also classified as a head-end operation in this report because it 
involves inspection of scrap items from the vault to determine an 
appropriate disposition for them. 

Combustible wastes are burned in a combustion chamber, and the ash is 
screened and the fines ( <# 12 sieve) are sent to the rotary ca1ciner (P /S 
code RC, described in TWCP-AK-2.1-005) (TWCP-3543/SP-42). 
Rotary calciners remove incompletely oxidized organic material from 
some types of feed prior to leaching or dissolution in nitric acid (SP-5, 
SP-43 [both in TWCP-3543]). This treatment step is quite advantageous 
for the following reasons: 

• Organic materials sometimes react vigorously when treated with 
strong nitric acid, 

• Emulsions that form when nitric acid reacts with organic material 
impede plutonium recovery, and 

• Some of the organic materials react in nitric acid to yield a dark 
mixture that in turn poisons the ion-exchange resin. 

Glovebox operations and research and development (R&D) projects 
routinely generate non-plutonium scrap metal, glass, high-efficiency 
particulate air (HEPA) filters, tools, plastics, glovebox sweepings, sand, 
slag, crucibles, etc. Leaching in nitric acid and hydrofluoric acid, or 
pickling these materials in hydrochloric acid, is a relatively easy but 
incomplete decontamination method (SP-1, SP-2, SP-3, and SP-4 [all in 
TWCP-3543]). 

Conversion of pyrophoric metals and compounds to stable oxides is 
usually done by calcination in a controlled oxygen atmosphere and at 
temperatures less than 600°C. Low-fired oxides are easier to dissolve in 
nitric acid (TWCP-3543/SP-42). 

Dissolution of oxide prepares plutonium for purification by nitrate ion 
exchange processing and oxalate precipitation. 

Under P/S code lAM, MT42 scrap items (gloves, ash, rags and other 
items that may contain RCRA-listed metals) were taken from the vault, 
visually inspected for material type, and remeasured by non-destructive 
assay. (MT42 is the designation for plutonium that is enriched in Pu-
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242. See section 3.6.2 and Table 2.) If the Plutonium content was less 
than the DL, the items were discarded. Material that was not 
discardable, but was within specification, would be sent to PIS codes 
DO or SL for treatment or was returned to the vault. Out-of
specification material was sent to PIS code POSM for processing. 
Activities conducted under POSM are similar to those for PIS code DO 
(section 3.5.5). 

3.5.2 Nitrate Anion Exchange (PIS code IX) 

Nitrate anion exchange is the primary method used at LANL for the 
aqueous concentration of plutonium. The most commonly used ion 
exchange resin is a polyvinyl pyridine base macroporous-type resin. 
Information on the use of this method for processing plutonium material 
type MT 42 (see section 3.6.2 and Table 2), is provided in references 
SP-6, SP-7, SP-8, SP-9, SP-34 (all in TWCP-3543). Nitrate anion 
exchange for MT 52 is discussed in the nitrate operations process AK 
report (Process Acceptable Knowledge Report for Nitrate Operations at 
TA-55 [TWCP-AK-2.1-005], section 3.5.3). 

Nitrate anion exchange is a very powerful technique for recovery and 
separation of plutonium from most elements in the periodic table. At 
constant acidity, the amount of plutonium absorption onto the resin 
increases with nitrate concentration. Aluminum nitrate is added to the 
column to complex with fluoride and oxalate anions, which would 
otherwise complex with plutonium and prevent its full absorption onto 
the resin. The plutonium must be in the +IV oxidation state for 
absorption onto the column and, because plutonium can exist in five 
different oxidation states in aqueous solution, the oxidation state must 
be adjusted by careful selection ofthe sequence and type of reducing 
and oxidizing agents. 

Major reducing and oxidizing agents used in plutonium production 
operations include hydroxylamine nitrate (NH20H•HN03), ferrous 
ammonium sulfate [Fe(S04) (NH4) 2S04•6H20], sodium nitrite (NaN02), 

urea [CO(NH2) 2] and hydrogen peroxide (H20 2). 

Ion exchange operations are typically divided into the following steps: 
(1) column conditioning, (2) feed oxidation state adjustment, (3) loading 
plutonium in nitric acid, (4) washing with 7 molar nitric acid, (5) elution 
with hydroxylamine nitrate, and (6) readjustment of the column from the 
low-acid elution step to 7-8 molar nitric acid for the next column run. 

Effluents from nitrate ion exchange, when discardable, are sent to PIS 
code EV (part of nitrate operations), where they are reduced in volume 
by evaporation. Similar to waste from ion exchange processes in nitrate 
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operations (e.g., PIS codes DS and LR), these wastes may be 
contaminated with the heavy metals cadmium (0006), chromium 
(D007), lead (D008), mercury (0009), and silver (DO 11 ). The 
evaporator salts are sent to cement fixation (PIS code CF, also part of 
nitrate operations). The distillate is sent to the RL WTF at TA-50. 

3.5.3 Chloride Anion Exchange (P/S codes DO and POSM) 

Chloride salts are an important class of residues and are by-products of 
pyrochemical operations that are also important to Special Processing 
operations. In addition, plutonium must be recovered from the 
hydrochloric acid leach solutions employed during pickling (also 
conducted under P/S code DO). Chloride anion exchange is the method 
of choice for recovery of plutonium from these chloride-based processes 
(SP-14, SP-16, SP-30, SP-33, SP-34 [all in TWCP-3543]). Chloride 
anion exchange is a more recent innovation in Special Processing 
operations. It was probably implemented sometime in the early 1990s 
(TWCP-35431SP-37). Prior to that, hydroxide precipitation was used 
and is discussed in the chloride operations process AK report (TWCP
AK-2.1-002,R.2, section 3.5.4). 

Special Processing operations use chloride anion exchange to recover 
plutonium from salts produced by multicycle direct oxide reduction 
(MCDOR), molten salt extraction (MSE), electrorefining (ER), and 
pyroredox operations. The general chloride anion exchange process 
consists ofthe following steps: (1) dissolution of salt in 2-4 molar 
hydrochloric acid, (2) adjustment of plutonium oxidation state, chloride 
concentrations, and pH using 12 molar hydrochloric acid and sodium 
nitrite, (3) loading of feed solution onto the ion exchange column, 
(4) washing with 8 molar hydrochloric acid, (5) elution of plutonium 
from the column with 0.5 molar hydrochloric acid and 0.5 molar 
hydroxylamine hydrochloride, and (6) precipitation of plutonium oxalate 
by addition of solid oxalic acid. Chloride concentrations in the column 
eluant were measured by titration using silver nitrate and potassium 
dichromate until the end of 1992 when this method was replaced with a 
silver electrode. 

Activities conducted under PIS code POSM are similar to those 
described above for PIS code DO. Feed materials to PIS code POSM are 
provided by PIS code lAM (section 3.5.1). 

3.5.4 Metal Preparation (PIS codes PI and RM) 

Conversion of plutonium to an oxide from scrap can be used as feed 
material for metal preparation (TWCP-35431SP-17). The oxide 
compound is reduced to metal, often an impure form; however, the 
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oxide would not contribute RCRA-listed heavy metals to wastes 
produced during metal preparation (TWCP-3543/SP-44). In 
pyrochemical operations, several processes are used to convert this 
impure metal into high-purity metal. 

3.5.4.1 

3.5.4.2 

Fluorides 

Reactive plutonium oxides formed by calcination of oxalate 
or peroxide precipitates can be treated in a hydrofluorinator 
to form plutonium fluoride (PuF4). In the hydrofluorination 
step, the oxide is treated with hydrogen fluoride (HF) or 
fluorine gas (P2) to produce PuF4. The PuF4 is mixed with 
calcium metal, which in turn is heated to form calcium 
nuoride (CaF2) and plutonium metal. Quite often, a catalyst 
(in this case iodine [h]) is added to initiate the reaction and 
to provide sufficient energy to ensure the reaction goes to 
completion. This method of metal preparation neither 
purifies the product metal, nor docs it introduce many 
impurities. However, a high-purity oxide feed can produce 
metal that meets purity specifications for many applications. 
Wastes generated from this operation include magnesium 
oxide (MgO) sand, CaF2, and MgO crucibles. These waste 
items are sent to leaching operations to recovery any 
plutonium. Subsequent wastes are discarded. 
Hydrofluorination at LANL was discontinued in the early 
1990s. In the Special Processing operations, this activity was 
conducted under P/S code PI (SP-22, SP-23, SP-41 [all in 
TWCP-3543]). 

Oxides 

Metal scrap containing plutonium can be converted to 
plutonium oxide by burning it at elevated temperature in air. 
Reactive plutonium oxides can then be converted to 
plutonium fluoride for reduction to plutonium metal. 
Unreactive or high-fired plutonium oxide does not react to 
form plutonium fluoride; instead, the addition of a strong 
reducing agent in a solvent salt is required to produce 
plutonium metal from such oxide. The resulting impure metal 
forms a button in the bottom of the crucible that is covered 
by a fused oxide/salt layer. The button is removed 
mechanically from the salt. All residues containing 
plutonium in excess of the DL are sent to aqueous recovery. 
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3.5.5 Separation and Purification by Precipitation (P/S code DO) 

The separation of plutonium from aqueous solutions makes use of many 
different precipitation reactions, the most common being reactions 
involving oxalate, peroxide, hydroxide, and fluoride anions (TWCP-
352; SP-10, SP-11, SP-12, SP-13, SP-15, SP-16, SP-25, SP-43 [all in 
TWCP-3543]). Common reasons for conducting these precipitation 
reactions include the following: 

• Relatively concentrated plutonium nitrate solutions can be largely or 
partially purified from many cationic impurities. 

• Precipitation of plutonium (ITT) oxalate from very large volumes of 
nitrate anion-exchange eluates is a very quick and convenient 
concentration step. 

• Calcination at 550°C can easily convert precipitated oxalates of 
plutonium (Ill) and plutonium (IV) to reactive plutonium oxide 
(Pu02) suitable for hydrofluorination prior to metal preparation by 
calcium reduction. 

• Some precipitated plutonium fluoride salts are suitable precursors 
for reduction to metal. 

• Precipitation of plutonium and americium hydroxides from waste 
solutions such as oxalate or peroxide filtrates is an effective method 
to allow discard of the alkaline filtrate and recycle of the plutonium 
and americium in the separated solids. The hydroxide filtrate is 
discarded to the caustic waste line for treatment at the RL WTF at 
TA-50. 

The following discussion summarizes the more important precipitation 
reactions and disposition paths for their filtrates (TWCP-352). 

3.5.5.1 Plutonium (III) oxalate 

Since the early days of the Manhattan Project, researchers 
have found it advantageous to produce large-particle-size 
precipitate because large grain sizes filter most readily. 
Plutonium (III) oxalate precipitation provides good 
separation from such impurities as aluminum (AI3+), ferric 
iron (Fe3+), and uranium oxide (UO}+). Less separation is 
provided from calcium, potassium or sodium, and none from 
americium (lll). 
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3.5.5.2 

3.5.5.3 

3.5.5.4 

3.5.5.5 

3.5.5.6 

Plutonium (TV) oxalate 

Plutonium (IV) oxalate is often quite fine-grained and 
gummy, but controlled addition of oxalic acid solution 
produces a coarse-grained precipitate that compares 
favorably with the best plutonium (III) oxalate precipitates. 
The higher acidity of plutonium (IV) oxalate gives better 
separation of Al3+, Fe +,and UO}+ than does plutonium (III) 
oxalate. 

Plutonium peroxide 

Plutonium peroxide precipitate gives the best overall 
separation from cations; and, unlike the two oxalate 
precipitates, peroxide precipitation also gives excellent 
separation from Am-241. Plutonium peroxide is dissolved, 
reprecipitated as plutonium (lll) oxalate, and calcined to 
provide plutonium oxide for plutonium metal production. 
Calcination of plutonium oxalate is more easily controlled 
than calcination of plutonium peroxide. 

Plutonium hydroxide 

Plutonium hydroxide precipitation is quite useful for 
producing a filtrate that can be discarded to final waste 
disposal. Oxalate and peroxide filtrates are frequently treated 
with sodium or potassium hydroxide to precipitate plutonium 
and Am-241 hydroxides and to destroy residual hydrogen 
peroxide. In addition, hydroxide precipitation is a good 
method for discarding spent chloride process solutions 
because alkaline solutions cause less corrosion of stainless 
steel. One potential problem with hydroxide precipitation is 
the generation ofvoluminous amounts of magnesium and 
calcium precipitates if pH is not carefully controlled. 

Plutonium fluoride 

Plutonium fluoride precipitation is not as common as 
precipitation of plutonium oxalate, peroxide, or hydroxide. 
The feedstock must be relatively pure because separation of 
plutonium from impurities is not as good for plutonium 
fluoride as for the other precipitation methods. 

Disposition of oxalate and peroxide filtrates 

Oxalate and peroxide filtrates cannot be sent directly to final 
waste management without further processing. Oxalate 
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filtrates cannot be directly processed by ion exchange 
because oxalic acid interferes with adsorption of plutonium 
onto the resin. Oxalate filtrates are evaporated to destroy the 
oxalate ion while reducing the volume of solution to be 
recycled through the ion exchange column (either nitrate or 
chloride ion exchange). 

Both oxalate and peroxide filtrates are amenable to recovery 
of residual plutonium by hydroxide precipitation and 
subsequent disposal of the filtrate. The hydroxide cake can 
then be recycled to recover and purify the plutonium and 
americium if above the discard level, or can be discarded if 
these radionuclide concentrations are below the discard level. 

3.5.6 Pyrochemical Operations (P/S codes PX and RM) 

Pyrochemical operations for MT 42 (defined in section 3.6.2) include 
MCDOR with in-situ regeneration and electrorefining (P/S code RM) 
and MSE (P/S code RM), and oxide reduction (P/S code RM) (SP-17, 
SP-18, SP-19, SP-20, SP-21 [all in TWCP-3543]). Pyrochemical R&D 
efforts for MT 52 in the Special Processing area were done under P/S 
code PX. This included MCDOR with in-situ regeneration, 
electrorefining, pyroredox, preparation of PuCh using chlorine gas and 
carbon tetrachloride, and MSE (SP-26, SP-27 SP-28, SP-29 [all in 
TWCP-3543]). Cadmium and lead were used occasionally as secondary 
solvent metals in P/S code PX. 

3.5.7 Direct Oxide Reduction (DOR) Processes (P/S codes PX and RM) 

3.5.7.1 Single-Pass DOR Process 

Prior to the MCDOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-
3542). Plutonium oxide and calcium metal are reacted in 
molten calcium chloride (CaCh) or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The 
reaction is conducted in a magnesium oxide (MgO) crucible 
at 820°C to 875°C. Any arsenic, mercury or selenium present 
in the impure plutonium oxide would be driven off due to 
their volatility at this high temperature (TWCP-1258). The 
reaction proceeds to completion when excess calcium is 
present and when sufficient CaCh is available to dissolve the 
calcium oxide (CaO) product. 

After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
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3.5.7.2 

contains unreacted oxide and calcium metal shot, which was 
sometimes recovered by addition of fresh salt plus additional 
calcium metal. The process was then rerun. If the unreacted 
oxide and metal shot did not process after the second run, the 
material was sent to aqueous recovery. The product 
plutonium metal contains significant impurities, including 
additional metal impurities derived from the calcium metal 
and calcium chloride reagents. Jt must be further purified by 
ER. The salt, remaining calcium metal, and MgO crucible 
pieces are sufficiently low in plutonium to be discarded 
directly as waste under P/S codes RM or PX. Salt that cannot 
be discarded as waste is routed through aqueous chloride 
operations (P/S code DO) to recover the plutonium. After 
May 1987, spent salts above the DL were sent to controlled 
oxidation to oxidize the pyrophoric metals. In any case, all 
DOR salts were oxygen sparged before disposal. 

The feed oxide, reagent salts and reductant are of the highest 
purity available because the process is non-purifying. In fact, 
the plutonium metal produced from this operation is always 
less pure than the feed material due to impurities derived 
from the reductants. Plutonium metal from this process 
typically requires further processing to meet purity 
requirements. 

MCDOR Process 

To minimize the salt waste, the MCDOR process was started 
in 1988 (TWCP-2502, SP-25, SP-27, SP-39 [all in TWCP-
3543]). In this process, the molten salt is regenerated by 
sparging the CaCh-CaO mixture with chlorine gas between 
multiple plutonium metal production runs. After 
approximately five cycles of metal production, the mixture is 
cooled and the salt and metal phases are separated. The salt is 
chlorinated and reused for MCDOR. The salt is discarded 
under P/S codes RM or PX if the plutonium concentration is 
below the DL. The salts above the DL are returned to P/S 
code DO for dissolution and recovery. Before 1987, the salts 
may have been discarded under P/S codes RM or PX or 
routed to chloride operations. The chlorine off-gas is passed 
through a caustic scrubber, with the caustic solution going to 
the RL WTF at T A-50 for disposal if the solution meets this 
facility's Waste Acceptance Criteria (WAC).lfthe solution 
does not meet the WAC, it is returned to P/S code DO for 
additional treatment. 
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MCDOR process inputs are low in contaminants. Only high
purity reagent chemical salts are used in the process, and the 
plutonium oxide feed materials are also of high purity, with 
absorbed water being the main impurity. MCDOR metal feed 
material analytical samples were analyzed for cadmium, 
chromium, lead, and silver. A review of 100 analyses showed 
that, even in the most impure sample, these D-listed toxicity 
characteristic metals were well below RCRA regulatory 
limits (TWCP-2540), as follows: 

Totals Calculated TCLP Regulatory 
Metal Analysis Result Level 

Cadmium <10 ppm <0.5 mg/L 1 mg/L 

Chromium 30 ppm 1.5 mg!L 5 mg/L 

Lead 20 ppm 1 mg!L 5 mg/L 

Silver 2ppm 0.1 mg/L 5 mg/L 

All metal impurities except barium would be reduced to the 
metal state and remain with the plutonium metal phase rather 
than be transferred into the molten salt phase. Hence, the 
molten salt phase is purified of regulated metals except for 
barium. These regulated metals will be present in the waste 
salt at levels below the toxicity characteristic levels. Because 
the salts are reused, only the initial reduction in fresh salt 
would contain any ofthe salt feed impurities. 

The waste salt, crucibles, and debris waste items associated 
with this process are discarded under PIS codes DO, PX, or 
RM. Asbestos gloves were also used in glovebox operations 
under P/S codes RM or PX, and were disposed with ceramic 
and glass debris. 

3.5.8 Molten Salt Extraction (P/S codes ACC, PX, and RM) 

MSE is used to separate the more reactive elements such as rare earth 
elements, alkali metals, and alkaline earth metals, and americium from 
plutonium metal (TWCP-352, TWCP-3543/SP-19). This process is 
employed only if the americium content is greater than 1000 ppm.ln the 
original process, which operated from 1980 to 1988, magnesium 
chloride (MgCh) was added to the impure plutonium metal in a tantalum 
crucible, covered with a mixture of sodium chloride and potassium 
chloride (NaCl/KCl), and then heated to 750 °C. Magnesium oxidized 
americium to americium chloride (AmCh), although some plutonium 
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was also converted to the ch Iori de salt. In 1988, the MSE process was 
converted to use plutonium trichloride (PuCl3) produced by in-situ 
chlorination. In the LANL process, 90 percent of the americium and I 0 
percent of the plutonium are transferred from the impure feed metal to 
the salt. After cooling, the salt and residual metal are mechanically 
separated. The salts are transferred to the aqueous chloride process 
under P /S code DO. 

P/S code ACC was an experimental effort using ammonium chloride as 
a chlorinating agent to produce plutonium trichloride (SP-24/TWCP-
3543). 

3.5.9 Electroretining (P/S codes PX, RM, and SBB) 

The ER process was introduced in 1962 at T A-21 and was moved to 
TA-55 in 1979 under pyrochemical operations. This process was 
implemented as part of special processing in 1980. It takes impure metal 
from the MSE and MCDOR (DOR) processes and produces high purity 
plutonium metal (SP-18/TWCP-3543], TWCP-2505). Impure plutonium 
is cast as an anode, which is then placed in a magnesium oxide crucible 
with a salt mixture, a metal cathode (typically tungsten), and a seeding 
reagent that is MgCh or PuCh (TWCP-3543/SP-24, TWCP-2505). After 
the anode and salt melt, current is applied to the system, and plutonium 
at the anode is oxidized to plutonium ions, which travel to the cathode 
and are reduced back to the metal state. Impurities in the original 
plutonium anode that are less electroactive than plutonium (including 
cadmium, chromium, lead, and silver) remain in the anode, while 
impurities more electroactive than plutonium (including barium) are left 
in the molten salt. After cooling, the crucible is broken and the residues 
are physically separated from the high purity product metal. MT 42 
anode heels are oxidized in P/S code RM, then are sent to aqueous 
recovery in P/S code DO. Salt and crucibles are sent for plutonium 
recovery under P/S code DO. MT 52 residues went to the vault. Salt 
may be stripped prior to going to P/S code DO. 

In 1986 to 1989, secondary solvent metals such as cadmium, bismuth, 
lead, and gallium were added to experimental studies ofthe MT 52 
electroretining process (TWCP-3543/SP-29). The salts and crucibles 
from those ER runs may be contaminated with additional cadmium and 
lead, although those metals should have remained in the anode heels. 
However, these particular anode heels are retained in the vault at TA-55, 
with no plans to reprocess them in the near future. A pyroredox process 
was developed to recover plutonium from the anode heels, but it was 
mostly limited to demonstration runs. 
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The salt and crucible residues were discarded under P/S code PX when 
the plutonium content was sufficiently low. However, very little salt 
from this process met the DL. The salt typically contains up to eight 
percent of the feed plutonium and is treated by salt stripping to recover 
the plutonium under P/S code PX. 

P/S code SBB was an R&D effort examining the feasibility of a DOR
like process for extracting plutonium from salt before discarding the salt. 
plutonium was chlorinated then reduced to the metal with calcium metal. 
The feed material for this process was salt containing plutonium MT 42. 

3.5.1 0 Pyroredox (P/S code PX) 

The pyroredox operation was developed to recover plutonium material 
type MT 52 from spent anode heels in the mid- to late-1980s (TWCP-
2541). The anode heel was polished with calcium metal to remove 
surface oxide, then oxidized to plutonium (TIT) with zinc chloride 
(ZnCiz) in molten KCl, forming plutonium chloride (PuCh). Elements 
easier to be oxidized than zinc (including barium) were oxidized into the 
salt phase, and the zinc formed a metal button. Any of the residual 
RCRA-regulated heavy metals that may have been present in the spent 
anode heel (barium, cadmium, chromium, lead, and silver), with the 
exception of barium, would be present in the zinc button. The salt was 
then mixed with calcium metal in CaCh to reduce the plutonium to the 
metal phase, as well as reducing all elements easier to be reduced than 
calcium. The salt phase containing small amounts of the impurity 
barium was mechanically separated from the metal phase and discarded 
under P/S code PX. The metal phase containing zinc was placed in the 
vault or further treated (TWCP-2540), and the plutonium eventually was 
routed back to electrorefining (also conducted under P/S code PX). In 
the electrorefining process, the RCRA-regulated metals are concentrated 
in the anode heel, which then may be treated in the pyroredox process to 
transfer these RCRA metals to the zinc button, or may be roasted in air 
to form metal oxides and then be dissolved in nitrate operations. Thus, 
only the zinc button output could contain RCRA-regulated metals above 
the toxicity characteristic limits. 

3.5.11 Plutonium Pellet Dissolution (P/S Code PPD) 

Pu-238 pellets were dissolved in a combination of nitric and 
hydrofluoric acid (TWCP-3543/SP-45). The plutonium was precipitated 
as the oxalate using either oxalic acid or sodium oxalate. After digestion, 
the mixture was filtered to separate the solid plutonium oxalate. The 
oxalate was converted to the oxide by heating to 600 °C to 700 °C, then 
the oxide was heated with water vapor to about 800 oc to volatilize the 
residual ion fluoride as HF. The oxalate filtrate was treated with a 
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caustic solution to remove the plutonium by hydroxide precipitation. 
After subsequent filtration, the hydroxide cake was dried and sent to the 
vault. The hydroxide filtrate was discarded to the RL WTF at TA-50 if it 
met this facility's WAC or was recycled to filtration until it did meet the 
WAC. No organic solvents or heavy metals were used in the process. 

3.6 Material Inputs to the Waste Generation Processes 

Attachment 4 lists P/S codes for special processing at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for special processing consist of the general types of 
materials listed in Table I that are obtained from the storage vault, as process 
output from other P/S codes, or from sources outside TA-55, including other DOE 
sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Waste Form Identification 

Solid waste from special processing primarily consists of debris waste. 
Debris waste contains glassware, plastics, ceramic materials, paper, rags, 
I-IEPA filters, metal containers, brushes, and small tools. Leaded gloves 
may also be generated as process waste. Prior to 1987, leaded gloves were 
discarded in combustible and non-combustible waste streams. Between 
1987 and May 1992, leaded gloves were segregated from combustible 
debris and discarded in the metal debris waste stream because of concern 
that explosive lead oxides might form if the combustible debris waste was 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. Tn addition, caustic solutions from hydroxide 
precipitation are discarded through the waste line to the RL WTF at TA-
50. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WOOF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (OWLS), was used to 
list each item and record its matrix material. This form was signed by 
the waste packager, reviewed, and approved by quality assurance (QA) 
personnel. Example forms for one drum of waste generated can be 
viewed in record TWCP-2513. 



TWCP~AK~2.1~007,R.2/IC1 (LA~UR~02~1712) 

Effective Date: 03/21/02 

Table 1. Process Feed Materials for Special Processing 

Potential Presence ofRCRA~Regulated 
Feed Material Substances 

Ash from P/S code SB Usually suspect contaminated with Ba, Cd, Cr, 
Pb, and Ag (D005, D006, D007, D008, DOll). 
As, Hg, and Se may also be present although 
these metals are volatilized at high temperatures 
if present in the oxide and chloride forms. 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances 
magnesium oxide) present 

Hydroxide cakes Typically contaminated with RCRA~regulated 
heavy metals Cd, Pb, Hg, Ag and possibly Cr 
(D006, DOOS, D009, DOll, and D007) 

Miscellaneous materials Typically contaminated with RCRA-regulated 
contaminated with Pu (e.g. sand, heavy metals Cd, Pb, Hg, Ag and possibly Cr 
slag, tools, crucibles, metal, glass, (D006, DOOS, D009, DOll, and D007) 
plastic, labware, scrap, rags, 
glovebox sweepings) 

Pu chlorides and t1uorides (from P/S Variable purity; may or may not contain 
codes PI, PX, and RM) RCRA-regulated substances 

Pu metal or metal alloy High purity, no RCRA~regulated substances, 
unless noted otherwise 

Pu oxalates Typically fairly pure, no RCRA substances 
present 

Pu oxides Variable purity, suspect contaminated with 
RCRA-regulated heavy metals Cd, Cr and Pb 
(D006, D007, DOOS) 

Pyrochemical salts Typically fairly pure, no RCRA substances 
other than Ba (D005) are present 
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PIS Codes in 
Special Processing 

ACD, DO, SL 

ACD, SL 

DO,POSM 

ACD, DO, SB, SL 

RM 

ACC (variable 
purity), PI 
(variable purity), 
PPD, POSM, RM, 
SB 

SL 

DO, PI, PX, 
POSM,RM 

DO 
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3.6.2 Radionuclide Content Identification 
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The primary plutonium material type inputs for plutonium feed materials 
at Building PF-4 are listed in Table 2. The designation material type 
(e.g., MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic composition of the 
material types at the time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of 
such bounding calculations is to provide a basis for identifying 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers. The results of these 
calculations are also tabulated in Table 2. The calculations assume that 
(a) none of these isotopes were initially present in the material, (b) the 
oldest plutonium material in inventory dates back to 1 January 1960, and 
(c) the waste was packaged on 1 January 1996, making it 36 years old at 
that time (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and OWLS. However, some ofthe plutonium 
recovery processes separate plutonium and americium, or plutonium and 
uranium, so that their relative ratios may be altered in the process outputs 
and wastes. Waste items may be either depleted or enriched in Am-241 or 
U-234 depending on whether the source of contamination is the process 
product or the process residues (TWCP-882). 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from special 
processing at TA-55. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if purposefully added 
to the feed material. U-235 in growth from the decay ofPu-239 (half
life, 24,120 years) would be negligible due to the long half-life of Pu-
239. Uranium-234 would be present in MT 83 as a decay product ofPu-
238 (half-life, 87.74 years). After 20 years, 14.6 percent of the initial 
Pu-238 would have decayed to U-234. For MT 83 with an initial content 
of 83.89 percent Pu-238, the atomic ratio U-234 to total plutonium 
would be about 0.14. Pa-231 and Cs-137 may be present in trace 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 

Plutonium Isotope (Wt. %) and Half-Life Weight Ratios a 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-2411 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 X 10'5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10·5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10'5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10·5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 I X 10·5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10·6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 
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amounts because of their widespread presence as contaminants in TA-55 
operations (TWCP-5164, TWCP-5165). 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-OTP-1.2-064). lfwarranted, this AK 
report will be updated to incorporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to special processing are listed in Table 3. The use of 
strong acids, bases, or oxidizers does not result in RCRA listings for solid 
debris waste from these processes because ofthe absence of free liquids in 
this waste. However, 0006,0007, D008, DOll, and D019 apply to some 
of the process wastes generated by special processing, as noted in Table 3. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from special processing operations is 
summarized below, as well as on the process timelines in Attachment 3, and the table of 
process inputs and outputs in Attachment 4. These assignments take into account the 
possible presence of RCRA chemicals in process waste as a result of their suspected or 
known presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

No F, K, or P listings apply to solid wastes generated from any of the special 
processing because no F-listed, K-listed, or P-listed chemicals were present in the 
feed materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

No D001 (ignitable), 0002 (corrosive), or D003 (reactive) listings apply to solid 
wastes from special processing because no ignitable chemicals were used in these 
processes and because the solid wastes do not contain any free liquids (see 
Section 6.0). 

0005 (barium) and D008 (lead) apply to PIS code VU. 

0005 (barium), 0006 (cadmium), D007 (chromium), D008 (lead), D009 
(mercury), and DOll (silver) apply to PIS codes ACD, lAM, SB (not 0009), and 
SL. 

D005 (barium), 0006 (cadmium), 0007 (chromium), D008 (lead), D009 
(mercury), and D011 (silver) apply to waste generated under PIS code IX. 
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Table 3. Chemical Inputs to Processes Described in This Report 

PIS Codes in Which 
RCRA-Listed 

Chemical Input Chemical Is Used Comments on Applicability of RCRA HWNs (if any) 
Gas 
Chlorine gas DOOl and D002 do not apply to these gases, because there are 
Fluorine gas no free liquids in this waste. Also the gas cylinders are outside 
Hydrogen fluoride gas the building, and the gases are plumbed into the glovebox. 
Acids 
Hydrochloric acid D002 does not apply to the solid process waste because there 
Hydrofluoric acid are no free liquids in this waste 
Nitric acid 
Oxalic acid 
Bases 
Potassium hydroxide 0002 does not apply to the TRU process waste because there 
Sodium hydroxide are no free liquids in this waste 
Metals 
Bismuth metal 
Cadmium metal PX D006 
Calcium metal 
Gallium metal 
Lead metal PX 0008 
Inorj!;anic Chemicals 
Aluminum nitrate 
Ammonium chloride 
Calcium chloride 
Calcium fluoride 
Ferrous ammonium sulfate 
Hydrogen peroxide 
Hydroxylamine 
hydrochloride 
Hydroxylamine nitrate 
Iodine 
Magnesium chloride 
Magnesium oxide (sand and 
crucibles) 
Potassium chloride 
Potassium dichromate DO D007 until end of 1993. Used in PIS code DO as titration 

endpoint until end of 1993. Solution and precipitates then 
processed by hydroxide precipitation under same code. 
Hydroxide cakes (in which chromium would be present) sent 
to PIS code POSM. Ultimately, chromium ends up in the 
solution sent to PIS code EV, from which residue gets sent to 
cement fixation. 

Silver nitrate DO,POSM DOll until end of 1993. Used in PIS code DO for chloride 
titration until end of 1993. Solution and precipitates then 
processed by hydroxide precipitation under same code. 
Hydroxide cakes (in which silver would be present) sent to 
PIS code POSM. Ultimately, silver ends up in the solution 
sent to PIS code EV, from which residue gets sent to cement 
fixation. 
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P/S Codes in Which 
RCRA-Listed 

Chemical Input Chemical Is Used Comments on Applicability of RCRA HWNs (if any) 
Sodium chloride 
Sodium nitrite 
Sodium oxalate 
Zinc chloride 
Organic Chemicals 
Carbon tetrachloride PX DO 19. F002 does not apply because carbon tetrachloride was 

Urea 
used as a chlorination reagent. 

D006 (cadmium), 0008 (lead), and DO 19 (carbon tetrachloride) apply to salt, 
crucible and debris waste generated P/S code PX. 

0006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver) are assigned 
to the zinc metal waste produced from P/S code PX. In the ER process, these 
RCRA-regulated heavy metals concentrate in the anode heel, which then may be 
treated in the pyroredox process (P/S code PX) to transfer them to the zinc button, 
or may be roasted in air to form metal oxides and then be dissolved in nitrate 
operations. Thus, only the zinc button output could contain RCRA-regulated 
metals above the toxicity characteristic limits. 

D006 (cadmium), D008 (lead), and D019 (carbon tetrachloride) apply to P/S code 
PX, as the salts, crucibles, and debris waste items discarded under this code may 
include some RCRA-regulated metal residues above the toxicity characteristic 
limits. Carbon tetrachloride was used as a chlorination reagent in this P/S code 
from April 1988 until July 1989. 

D007 (chromium) and DOll (silver) apply to P/S codes DO and POSM. 
Potassium dichromate and silver nitrate were used in P/S codes DO and POSM 
for chloride titrations from 1990 until the middle of 1993. Solution and 
precipitates were then processed by hydroxide precipitation under the same code 
and, therefore, carry the same P/S codes as ACD, IX, and SL (D005 [barium], 
D006 [cadmium], and D009 [mercury]). Hydroxide cakes (in which chromium 
and silver would be present) were sent to P/S code POSM for additional 
processing. Ultimately, chromium and silver end up in the solution sent to P/S 
code EV, from which the residue gets sent to cement fixation. 

0008 (lead) applies to metal waste from all P/S codes in special processing, 
except for P/S codes ACD and PPD. Prior to 1987, leaded gloves were not 
segregated from combustible debris. Between 1987 and May 1992, they were 
segregated and discarded in the metal debris waste stream. Since May 1992, they 
have been routinely segregated and assigned to a leaded-glove waste stream, still 
under the originating P/S code (TWCP-4166). 
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5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP WAP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June I 980 included checkboxes that 
the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 1) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxcs were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4 720). 

• The Waste Protile Request Form (WPRF), which has been in usc at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200 °F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the solid waste, and the waste 
management inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 
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The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in 
accordance with Reconciliation of Visual Examination and Radiography Information 
(TWCP·QP·1.1·028). Any free liquids are remediated, or the container is tagged as non· 
compliant by filing a Prohibited Waste Report in accordance with Nonconformance 
Reporting and Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside ofthe glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, (3) and 
no sparking. Experimental results on the reactivity ofLANL DOR salt with water and the 
reactivity in air of heated calcium metal nodules from DOR salts indicate the absence of 
"dangerous when wet materials" and pyrophoricity in these salts (TWCP-3730, TWCP-
3731, TWCP-3732). 
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Verification that individual waste drums do not contain compressed gases, free liquids, or 
scaled containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the container is 
tagged as non~compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP~QP~ 1.1 ~007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VEIUFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into special processing, based on documentation in TA~55 
procedures reviewed during the AK investigation and summarized in the process inputs 
listed in Table 1, Table 3, and Attachment 4. Oils used in the reviewed processes include 
vacuum pump oils, and cutting fluids used for cooling purposes; none of these oils are 
known to contain PCBs. All transformers known to contain PCBs have been tracked from 
the time of startup of TA·55 in 1978. Whenever any transformer oil is drained, it is 
handled by a subcontractor who is wholly responsible for its disposal (TWCP·AK~2.1 ~ 
005,R.2, Section 8.0). This oil does not enter the LANL disposal operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CPR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic ofreactivity), and 261.24 (Toxicity characteristic) 

• 40 CPR Part 261, Subpart 0-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastesfrom non~spec[fic sources), 261.32 (Hazardous wastesfrom /)pec(fic source.\), 
and 261.33 (Discarded commercial chemical products, off/)pecification .species, 
container residues, and spill residues thereof) 

• 49 CPR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP·QP·1.1·021) 

• Nonconformance Reporting and Tracking (TWCP~QP·l.l·007) 

• Records Management (TWCP~QP~l.l ~004) 

• Reconciliation (l Visual Examination and Radiography Information (TWCP~QP~ 1.1 ~ 
028) 

• Waste Acceptance Criteriafor the Waste lS'Olation Pilot Plant (DOE/WIPP~069) 
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• Waste Analysis at Facilities that Generate, Treat, Store and Di.S]Jose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Waste Stream: P/S Codes ACC, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, SBB, SL, and VU. 

Attachment 1 
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Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on obtaining 
cop1es. 

Information 
Category 

TWCP Record No. Code Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Document does not give 
recovery processes Conversion and Scrap plutonium residues and the information about RCRA 

Recovery Operations, LA- various treatment approaches constituents introduced or 
11069-MS, March 1988. used in recovering plutonium present in the processes 

from scrap 

TWCP-614 D All TA-55 waste is defense Memo from Doug Sankey. All T A-55 waste is defense None 
related related 

TWCP-697 c Waste management Los Alamos TRU Waste Waste management Overview document - Generator 
requirements to meet WIPP Certification Plan for Ne>A'(v requirements to meet WIPP Attachments provide more 
WAC requirements were Generated TRU Waste, WCP- WAC requirements. Generator detailed information. 
formalized in 1984. HSE7-CPL-Ol, R.2 (November Attachments were used to 

1984) describe and reference specific 
generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 WMIEC- Gives Material Type Does not give information on 
compositions 96-032 compositions how material may fractionate 

Benchmark Environmental 
in TA-55 waste processes. 

Corp. Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los Alamos NMT-7 Attachment, January Documents controls to meet Information is not extremely 
TRU Waste Certification Plan 1995, TRUWM-TA55-CPA- WIPP WAC were implemented detailed. 
for Ne>A'ly Generated TRU 03,ROO and how independent 
Waste, R05 verification was accomplished. 

TWCP-701 c TA-55 Generator Attachment to TA-55 Attachment, 1987, TRU- Documents controls to meet Information is not extremely 
the TRU Waste Certification MST 12-CP A-03,ROO WIPP WAC were implemented detailed. 
Plan for Ne-o,t•{y Generated TRU and how independent 
Waste verification was accomplished. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-816 D Jim Foxx Interview on 
Number of Layers of 
Packaging 

TWCP-882 (UCNI) D Secondary Radionuclides and 
Toxic Metals in TA-55 TRU 
Waste 

TWCP-886 c Color Flow Diagram of Pu-
processes at TA-55. 

TWCP-887 D Co-mingling of Defense and 
Non-Defense TRU Waste 

TWCP-1258 B "Waste Determination Report 
for Waste Stream TA-55-43, 
Lot No.I" 

TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 
34" 

Source 

C.L. Foxx, Los Alamos 
National Laboratory 

Memo from Jim Foxx 

Diagram from Jim Fixx 

Memo from Jim Foxx 

LANL internal report 

Rocky Flats Environmental 
Technology Site Report 1995 

Summary 

Waste was co-mingled with 
room trash, and was initially 
boxed as low-level waste. 
Subsequently, some ofthese 
waste boxes were returned for 
disposal in drums as TRU waste 
when on-site radioassay results 
showed them exceeding the low-
level DLs. 

Lists additional radionuclides 
and metals potentially in waste, 
subdivided by process status 
code. Covers time period from 
1978 to present. 

Indicates that process inputs are 
thermally treated and that 
heavy metals from process 
inputs end up in the nitric acid 
evaporator bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at TA-55 
through 1997 

Table B-1 lists the 
decomposition and vaporization 
temperatures ofHg, Se, and As 
and their oxides and chlorides. 

Page WF34-1 0 contains results 
of tests for corrosivity 

Attachment 1 
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Limitations 

None 

Best information available, but it 
is based on worker recollection 
because other records are not 
available. 

Does not indicate solvent input 
to processes. 

None 

None 

Tests were conducted on 
residues rather than on waste. 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished data, and D = 

interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-2502 D "Acceptable Knowledge 
Personnel Interview Form" for 
Waste Stream TA-55-39 
(pyrochemical salts) and PIS 
codes MP, OR, SS, PX, ER, 
andRM 

TWCP-2505 (UCNI) c Procedure for Plutonium 
Electrorefining (PIS SS) 

TWCP-2507 (UCNI) c Procedure for Direct Oxide 
Reduction (PIS code OR) 

TWCP-2513 A Example of Generator Reports 
for Drum 54856 

TWCP-2540 (UCNI) A Answers to Questions about 
pyrochemical Processes 

TWCP-2541 (UCNI) c Procedure for Pyroredox 
Processing of Spent 
Electrorefining Anodes (PIS 
RA) 

TWCP-3542 (UCNI) c Procedure for Reduction of 
(PYR0-14) Pu02 to Metal, 700g Scale (P/S 

code OR) 

TWCP-3543 (SP-1) c Procedure for Pickling, 
(UCNI) Leaching, and Dissolution (P/S 

SL) 

TWCP-3543 (SP-2) c Procedure for Pickling or 
(UCNI) Surface Leaching (P/S SL) 

Source 

Jim Foxx, NMT-7 

TA-55 Document, 432-MPP-
R08 

TA-55 Document, 426-MPP-
R05 

TA-55 Records Management 
Center 

Jim F oxx, NMT -7-WMIEC-99-
118 

TA-55 Document, 460-MPP-
ROO 

TA-55 Document, 420-MPP-
R05 

TA-55 Document, 209-MPP-
ROO-ROJ 

TA-55 Document, 211-MPP-
ROO-R04 

Summary 

Answers to miscellaneous 
questions on pyrochemical 
processes. 

Contains materials used in the 
process 

Contains materials used in the 
process 

Example of generator records 
including WPRF #07045 and 
WOOF form showing the waste 
generator certification statement. 

Also contains old records of 
analysis ofDOR salts 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Attachment I 
Page 3 oflO 

Limitations 

Not a good overview 

No RCRA analyses documents 

No RCRA analyses documents 

Older forms are often hard to 
read. 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-3543 (SP-3) c Procedure for Stirred Tank 
(UCNI) Leaching of Bulk Solids (PIS 

SL) 

TWCP-3543 (SP-4) c Procedure for Distillation of 
(UCNI) Lean Plutonium Solutions (PIS 

SL) 

TWCP-3543 (SP-5) c Procedure for Rotary 
(UCNI) Calcination of Scrap (PIS SB) 

TWCP-3543 (SP-6) c Procedure for Oxalate 
(UCNI) Precipitation of Plutonium 

From Nitrate Solutions (PIS IX) 

TWCP-3543 (SP-7) c Procedure for Oxalate 
(UCNI) Precipitation of Ion Exchange 

Eluates (PIS IX) 

TWCP-3543 (SP-8) c Procedure for Nitrate Ion 
(UCNI) Exchange (PIS IX) 

TWCP-3543 (SP-9) c Procedure for Transfer of 
(UCNI) Waste-Acid Solution (PIS IX) 

TWCP-3543 (SP-10) c Procedure for Dissolution of 
(UCNI) Various Residue Materials in 

Hot Nitric Acid or 
Hydrochloric Acid (PIS DO) 

TWCP-3543 (SP-11) c Procedure for Conversion of 
(UCNI) Plutonium Oxalate to Oxide 

(PIS DO) 

TWCP-3543 (SP-12) c Procedure for Oxalate (IV) 
(UCNI) Precipitation (PIS DO) 

TWCP-3543 (SP-13) c Procedure for Peroxide 
(UCNI) Precipitation (PIS DO) 

Source 

TA-55 Document, 240-MPP-
ROO-R07 

TA-55 Document, 241-MPP-
R01-R08 

TA-55 Document, 220-MPP-
ROS 

TA-55 Document, 215-MPP-
ROI 

TA-55 Document, 216-MPP-
R01-R08 

TA-55 Document, 219-MPP-
R01-R07 

TA-55 Document, 236-MPP-
ROO-R06 

TA-55 Document, 212-MPP-
R01-R06 

TA-55 Document, 213-MPP-
R01-R09 

TA-55 Document, 214-MPP-
R01-R07 

TA-55 Document, 217-MPP-
ROl 

Summary 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Attachment 1 
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Limitations 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-3543 (SP-14) c Procedure for Dissolving 
(UCNI) Chloride Portion of 

Electrorefining Residues (P/S 
DO) 

TWCP-3543 (SP-15) c Procedure for Hydroxide 
(UCNI) Precipitation (P/S DO) 

TWCP-3543 (SP-16) c Procedure for Oxalate 
(UCNI) Precipitation of Plutonium from 

Hydrochloric Acid Solutions 
(P/S DO) 

TWCP-3543 (SP-17) c Procedure for Oxidation of 
(UCNI) Plutonium Metal and Alloys 

(P/S RM) 

TWCP-3543 (SP-18) c Procedure for Electrorefining of 
(UCNI) Plutonium Metal (P/S R.\1) 

TWCP-3543 (SP-19) c Procedure for Molten Salt 
(UCNI) Extraction and Liquidation (P/S 

RM) 

TWCP-3543 (SP-20) c Procedure for Salt Stripping of 
(UCNI) Electrorefining Salts (P/S RM) 

TWCP-3543 (SP-21) c Procedure for Spent DOR Salt 
(UCNI) Regeneration (P/S RM) 

TWCP-3543 (SP-22) c Procedure for 
(UCNI) Hydrofluorination in the 

Special Isotope Preparation 
Line (P/S PI) 

TWCP-3543 (SP-23) c Procedure for Small Scale 
(UCNI) Bomb Reduction (PIS PI) 

Source 

TA-55 Document, 226-MPP-
ROO 

T A-55 Document, 230-MPP-
ROl-ROS 

T A-55 Document, 232-MPP-
ROI-R03 

TA-55 Document, 222-MPP-
ROO-R02 

TA-55 Document, 258-MPP-
ROO-R05 

TA-55 Document, 262-MPP-
ROO-R04 

TA-55 Document, 264-MPP-
ROO-R02 

TA-55 Document, 425-MPP-
ROO 

TA-55 Document, 290-MPP-
R02-R03 

TA-55 Document, 291-MPP-
ROO-ROl 

Summary 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 
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Limitations 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-3543 (SP-24) c Procedure for Chlorination of 
(UCNI) Plutonium Compounds with 

Ammonium Chloride (P/S 
ACC) 

TWCP-3543 (SP-25) c Feed Preparation for +4 Oxalate 
(UCNI) Precipitation (P/S DO) 

TWCP-3543 (SP-26) c Procedure for Chlorination of 
(UCNI) Plutonium Compounds (P/S 

PX) 

TWCP-3543 (SP-27) c Procedure for Multiple-cycle 
(UCNI) Direct Oxide Reduction (P/S 

PX) 

TWCP-3543 (SP-28) c Procedure for Breaking Press 
(UCNI) Operation (P/S PX) 

TWCP-3543 (SP-29) c Procedure for Solvent Anode 
(UCNI) Electrorefining (P/S PX). Also 

referenced in Pyrochemical 
Processes as PYR0-15/TWCP-
3542) 

TWCP-3543 (SP-30) c Purifying and Recovery of 
(UCNI) Plutonium by Chloride Anion 

Exchange (P/S DO) 

TWCP-3543 (SP-31) c Procedure for V esse! Handling 
(UCNI) add to Att. 4 (P/S VU) 

TWCP-3543 (SP-33) c Procedure for Precipitation of 
(UCNI) Plutonium (III) Oxalate in 

Hydrochloric Acid (PIS code 
DO) 

Source 

TA-55 Document, 292-MPP-
ROO 

TA-55 Document, 210-MPP-
R02 

T A-55 Document, 224-MPP-
ROO 

TA-55 Document, 251-MPP-
ROO-R05 

TA-55 Document, 253-MPP-
ROO 

TA-55 Document, 434-MPP-
ROO 

TA-55 Document, 273-CLO-
R02, R03, R04 

TA-55 Document, 201-MPP-
R01, R02, R05-R07 

TA-55 Document, 242-MPP-
ROO-R01 

Summary 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Attachment 1 
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Limitations 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

No RCRA analyses documents 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-3543 (SP-34) c Procedure for Leaching of Non-
(UCNI) combustible Materials in Nitric 

Acid (P/S IX or NC) 

TWCP-3543 (SP-37) D Acceptable Knowledge 
(UCND Interview Form for Special 

Processing 

TWCP-3543 (SP-38) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3543 (SP-39) D Procedure for Direct Oxide 
(UCNI) Reduction R&D 

TWCP-3543 (SP-41) c Procedure for Generation of 
(UCNI) 242PuF6 

TWCP-3543 (SP-42) c Procedure for Burning of 
(UCNI) Combustibles in Head-End 

Operations 

TWCP-3543 (SP-43) c Alternate Procedure for 
(UCNI) Dissolution of Oxide Derived 

from Calcination of Oxalate 

TWCP-3543 (SP-44) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3543 (SP-45) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3730 (UCNI) B Pyrophoricity characterization 

Source Summary 

TA-55 Document, 235-MPP- Contains materials used in the 
ROO process 

Jim Foxx, NMT-7 l/19/00 SME review of Special 
Processing AK Report 

Jim Foxx, NMT -7 2/3/00 Answers to questions about PIS 
code PPD and to MT42 waste 
volume 

T A-55 Document 422-MPP- Contains materials used in the 
ROO process 

TA-55 Document 122-LPN- Contains materials used in the 
ROO process 

TA-55 Document, 221-MPP- Contains materials used in the 
ROO process 

TA-55 Document, 448-REC- Contains materials used in the 
ROO process, mineral acids used 

Jim Foxx, NMT-7 8/2/00 Answer to question as to 
whether plutonium metal, pure 
or impure, is a contributor of 
RCRA-listed metals 

Jim F oxx, NMT-7 Answer to questions regarding 
P/S codes PPD, RAP2, SBB and 
SCB 

Characterization of Direct Hydrogen generation and 
Oxide Salts (LA-CP-95-0098) pyrophoricity ofDOR salts. 

Also gives reference for MSE, 
ER, and Cr-containing salts. 

Attachment 1 
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Limitations 

No RCRA analyses documents 

Addresses specific questions 

Addresses specific questions 

No RCRA analyses documents 

No RCRA analyses documents 

Contains no chemical list: no 
chemicals used. No P/S code 

No chemical list no P/S code 

Addresses specific questions 

Addresses specific questions 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
Category 

TWCP Record No. Code Information 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

TWCP-4I62 D Answers to questions about PIS 
codes PB, PuBe, CC, MB, MS, 
FF, BF, and other issues 

TWCP-4I64 D Answers to questions about 
various PIS codes 

TWCP-4166 D Answers to questions about PIS 
codes DO, EV, HP, CF, OR, 
RM,PY 

TWCP-4I67 D Answers to questions about 
segregation of non-defense 
wastes; leachability of Ag from 
ash 

TWCP-4720 B Describes the procedure to be 
taken at T A-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact 
Test Facility 40-mm gun, PIS 
codes ITF and ITF4) to ensure 
that explosives do not enter the 
waste stream 

Source 

Memo (MST -12-AR0-8 8-052) 

Memo (MST -I2-AR0-88-077) 

TA-55 Document, 406-GEN-
ROO 

Interview with Jim Foxx, 
I 01!2100 

Interview with Jim Foxx, 
10/16100 

Interview with Jim Foxx, 
I 0117100 

Interview with Jim Foxx, 
10/18100 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 
2 (issued March 27, 2000) 

Summary 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in I978 

Answers to questions on use of 
asbestos at T A-55, non-defense 
activities, and specific PIS codes 
in chloride operations. 

Answers to questions on use of 
Ag, disposal of ash and resins, 
and use of gases. 

Answers to questions on use of 
Cr and Ag, RCRA metals in 
cement, asbestos in furnaces and 
gloves, and disposal of spray cans 
used in gloveboxes. 

Segregation of non-defense 
wastes began on 27 August 1998; 
analytical data show that Ag in 
ash is below limits of regulatory 
concern 

Procedure to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

Attachment 1 
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Limitations 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

None 

None 

None 

None 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell when 
this document was first issued, 
and how the potential for 
unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in I996 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 



TWCP-AK-2.1-007,R.2/IC1 (LA-UR-02-1712) 
Effective Date: 03/21/02 

Information 
Category 

TWCP Record No. Code Information 

TWCP-5164 D Sources of Cs-13 7 and Pa-231 
in TA-55 TRUwaste 

TWCP-5165 D Sources of Cs-137, Pa-231, and 
Cm-244 in TA-55 TRU waste 

TWCP-AK-2.1- A Process Acceptable Knmvledge 
002,R.2 Report for Chloride Operations 

at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
003,R.2 Report for Metal Operations at 

TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
004,R.2 Report for Miscellaneous 

Operations at TA-55 

TWCP-AK-2.1- A Process Acceptable Knowledge 
005,R.2 Report for Nitrate Operations 

at TA-55 

Source 

Interview with Jim Foxx (TA-
55 SME) on April2, 2001 

Interview with Jim Foxx (T A-
55 SME) on Aprill1, 2001 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

Summary 

Plutonium operations never 
handled Cs-137 or Pa-231 in any 
ofthe Pu processing areas at TA-
55. However, Cs-137 is expected 
to be present in the wastes 
because it is a fission product of 
several Pu isotopes. Pa-231 is 
expected to be present (as a 
function ofthe age of the waste) 
because it is a decay chain 
daughter of Pu-239 and U-235. 

Dominant source ofCs-137 
expected to be due to residual 
contamination from original 
separation ofPu from production 
fuel. Cm-244 introduced in P/S 
code DOP starting in 1988, but 
could also show up after that date 
in IS, WE, CA and CF. 

Detailed information on each PIS 
code for chloride operations at 
TA-55 

Detailed information on each PIS 
code for metal operations at T A-
55 

Detailed information on each PIS 
code for miscellaneous operations 
at TA-55 

Detailed information on each P/S 
code for nitrate operations at TA-
55 

None 

None 

None 

None 

None 

None 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Effective Date: 03/21/02 

Information 
Category 

TWCP Record No. Code Information 

TWCP-AK-2.1- A Process Acceptable Knowledge 
006,R.2 Report for P.vrochemical 

Operations at TA-55 

TWCP-PLAN-0.2. 7- c Los Alamos National 
00l,R.5 Laboratory Transuranic Waste 

Characterization AK 
Information Summary 

Source 

Generators interview and 
TWCP AK references 

LANL T A-55 waste 
management database, LANL 
T A-54 TRU waste management 
database, and TWCP AK 
reference base on generator's 
original data 

Summary 

Detailed information on each P/S 
code for pyrochemical operations 
at TA-55 

Detailed information on each 
waste drum and waste stream 

None 

None 
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Limitations 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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MAPOFTA-55 
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TIMELINE FOR SPECIAL PROCESSING 

ACC 

ACD 

DO 

lAM 

IX 

PI 

POSM 

PPD 

1980 I 981 

!r980 

~ 

1982 983 1985 

*0008 

986 1987 1988 1989 1990 1991 1992 1993 1994 995 
; 

I 

I 

12/93 1 2/95 •-•,t-*ooos t--1/92 

oo6, qoo1, 
009, Ii>Oll 

i ~0008 -· 192 

i 
I t~---

,b/88 I 
,_.!)006, D 07,0008, DOO ll, DOll/ - ; i 

! 

I ; 

I 

I : 
J,92 i 9/~o I 

! I I 
I : e-:---T-· 

*0008 i i 
~190 i 91!2 
]0005, p006, D007, 

~ ~009, 001 .. 

I * poosl-
I 

I 
I 
I 

I 
I 

! 

6/9 --

I 
i 
' 
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0008, 0009, DOll 
3/99 ; i I Present 

Present 

5 /9~ 5/98 
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Effective Date: 03/21102 

TIMELINE FOR SPECIAL PROCESSING (continued) 

PX 
r·80 
j 

981 1982 983 1984 1985 1986 1987 11988 1989 t1990 ,1991 1992 

..Jl84 D 01, oob8, DOl ! 7/91 ---+--.,__-+....;.... ... ,______ - __ , __ 
i- **DO 6, *D0~8, **DDI9 
' I I : 

1993 

I 

1994 1995 

I ~ 
1996 1997 998 
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999 2000 Present 

I 

RM 1980 
e-

I
I I I 

2/8 7 .i Present 
--- - J ~---~---~---~--~------4-~---~---~-----------~---~---+----~---· 

*0008 

SB 

Dqos. D006, D007, pom, DOll I 
4/89 I ! 3/92 I 3/94: 

... I I ------~e 
- *0008 ; ! 

! i 

SBB 

SL 

' ~408---l:t' I 

noos. poo6, doo7. Jos. D009 DOli . 
~-+---~------~---~---+,---~------r----~------r------~------------~-1--: --

1 *oooa 

4/98 3/83 

i 
I 1 

vu 
I i 

*D008 = applies to leaded gloves. Prior to 1987, leaded gloves were not segregated from combustible debris. Between 1987 and May 1992, they 
were segregated and discarded in the metal debris waste stream. Since May 1992, they have been routinely segregated and assigned to a leaded
glove waste stream, still under the originating PIS code (TWCP-4166). 

**Notes on time-dependence ofEPA HWNs 
D006 =applies to PIS code PX from 02187 to 07189 
D007 = applies to PIS code DO from 1990 to mid-1993 
DOll =applies to PIS code DO from 1990 to mid-1993 
DO 19 = applies to P/S code PX from 04/88 to 07189 



TWCP-AK-2.1-007,R.2/IC1 (LA-UR-02-1712) 
Effective Date: 03/21102 

• • 

--------------

._- -- -· 

TIMELINE EXPLANATION 

The P/S code is established either in 
the P/S diagrams and/or in the procedures 
designating the start and end dates. 

Extrapolate out two (2) years beyond the 
last revision date for the procedure to next 
possible review date . 

Dates for which a process is known to have been 
in operation based on Subject Matter Expert input, 
but no procedures exist nor is there a P/S code for 
this time period. 

Attachment 3 
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TWCP-AK-2.1-007 ,R.2/IC 1 (LA-UR -02-1712) 
Effective Date: 03/21/02 

PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

ACC Ammonium Chloride Conversion plutonium metal (varying Ammonium chloride plutonium trichloride rags, tools, 
purity) to PIS RM labware, gloves 

ACD Cascade Dissolver plutonium scrap; Hydrofluoric acid, plutonium lean leach leached tools, 
plutonium contaminated hydrochloric acid, nitric solution to PIS IX, crucibles, metal 
tools, crucibles, metal acid some material to items, and labware 
items, and labware; vault to discard 
labware; tools 

DO Dissolution of Oxide plutonium oxide (varying Nitric acid, hydrochloric Some material to Leached tools, 
purity); plutonium scrap; acid, sodium hydroxide, vault. Hydroxide crucibles, salt, 
plutonium contaminated potassium hydroxide, precip filtrate to metal, labware, 
tools, crucibles, salt, calcium fluoride, caustic waste line. spent ion exchange 
metal items, and labware, hydrofluoric acid, oxalic Hydroxide cake to resins to discard. 
filtrates from oxalate acid, hydroxylamine DO or vault. 
precip in P/S IX, hydrochloride Isotopically out-of-
hydroxide cake from DO, spec material to P/S 
solutions with solids code IAM or POSM. 

Plutonium lean leach 
solution to PIS IX. 

lAM Inspection and Measurement Material from P/S code No chemicals used. Out-of-spec material Discardable items 
DO, RM, other PIS to PIS code POSM. toWM 
codes. In-spec material to 

P/S DO, SL, or 
vault. 

IX Ion Exchange Leach solutions from P/S Nitric acid, Plutonium dioxide to Labware. Spent ion 
codes DO and SL. hydroxylamine nitrate, PIS code RM. exchange resins to 

sodium nitrite, aluminum Filtrates to PIS DO. discard 
nitrate, calcium fluoride, Washes and 
hydrofluoric acid, oxalic effluents off ion 
acid, ferrous ammonium exhange columns 
sulfate, urea, hydrogen DL to PIS code 
peroxide EVDL back through 

IX 

EPA 
Codes2 

*DOOS 

D005, 
D006, 
D007, 
DOOS, 

D009, DOll 

D005, 
D006, 
D007, 
DOOS, 
*DOOS, 

D009, DOll 

D005, 
D006, 
D007, 
DOOS, 

*DOOS, 
D009, DOll 

D005, 
D006, 
D007, 
DOOS, 
*DOOS, 

D009, DOll 

Attachment 4 
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References3 

TWCP-3543 
(SP-24) 

None 

TWCP-3543 
(SP-10, SP-11, 
SP-12, SP-13, 
SP-14, SP-15, 
SP-16, SP-25, 
SP-30, SP-33, 
SP-37, SP-43) 

None 

TWCP-3543 
(SP-6, SP-7, 
SP-8, SP-9, SP-
34) 

I 

I 
I 

I 

I 
I 

I 



TWCP-AK-2.1-007,R.2/IC1 (LA-UR-02-1712) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

PI Preparation of Isotopes Plutonium dioxide, Fluorine gas, hydrogen 
impure plutonium metal fluoride gas, calcium 

metal, iodine 

POSM Processing Out-of-Specification Out-of-spec plutonium Nitric acid, sodium 
Material scrap, hydroxide cakes hydroxide, potassium 

hydroxide 

PPD Pu Pellet Dissolution Pu pellet Nitric acid, hydrofluoric 
acid, oxalic acid, sodium 
oxalate, sodium 
hydroxide, potassium 
hydroxide 

PX Pyrochemical R&D Pu oxide feed Calcium metal, MgO 
crucibles, mineral acids, 
calcium chloride, sodium 
chloride, potassium 
chloride, carbon 
tetrachloride, cadmium 
metal, lead metal, gallium 
metal, bismuth metal 

RM Reduction to Metal Pu oxide or metal from Calcium metal, calcium 
various PIS's DO, CA, chloride, sodium 
MA, vault. chloride, potassium 

chloride, chlorine gas 

Process Outputs 

Product \Vaste Stream' 

Plutonium metal to Slag and crucible to 
originating P/S code vault or discard. 

Toots, labware, 
rags, gloves to 
discard 

Plutonium to vault Ion exchange 
resins, hydroxide 
filtrate to caustic 
waste; labware, 
gloves, tools, rags 
to discard 

Pu oxide to 238-Pu Labware, gloves, 
operations; rags to discard 
Hydroxide cake to 
vault 

Pu metal to P/S CA, Labware, gloves, 
salts and crucible to rags to discard 
vault or discard, 
anode residue to 
vault, spent 
hardware leach 
solution to P/S code 
SE. 
Pu metal (high Covered in column 
purity) to PIS CA. to right 
Out-of-spec to P/S 
POSM or vault. 
Reprocess material 
to P/S DO. Salt and 
crucibles to P/S DO 
or discard. Labware, 
tools to P/S DO if 
>DL or to discard if 
<DL. 

EPA 
Codes2 

*D008 

D005, 
D006, 
D007, 
D008, 

*D008, 
DOll 
None 

D006, 
D007, 
D008, 
*D008, 

DOll,D019 

*D008 
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References3 

TWCP-3543 
(SP-22, SP-23, 
SP-41) 

None 

TWCP-3543 
(SP-38) 

TWCP-3543 
(SP-26, SP-27, 
SP-28, SP-29) 

TWCP-3543 
(SP-17, SP-18, 
SP-19, SP-20, 
SP-21, SP-44) 

I 

I 
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TWCP-AK-2.1-007 ,R.2/IC 1 (LA-UR-02-1712) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

SB Scrap Burning Pu scrap from various No chemicals used 
PIS codes. 

SBB Ca/Al Scrubbing RD&O Pu samples from PIS Calcium metal, aluminum 
codes OR or SS metal, calcium chloride, 

sodium chloride, 
potassium chloride, 
chlorine gas 

SL Scrap Leaching Pu scrap, other scrap Nitric acid, hydrofluoric 
metals, labvvare, gloves acid, hydrochloric acid 

vu Vessel Unloading Vessels WD-40 
Vacuum grease 
Silicon adhesive 
Pneumatic tool oil 

Process Outputs 

Product \Vaste Stream' 

Calcinced scrap to Gloves <OL to 
PIS code SL discard 

Vault. Salt, crucibles Salt, crucibles <OL 
> discard limit to discard. Tools 
vault. labvvare, rags, and 

gloves to discard. 

Lean leach solution Leached items to 
to PIS IX discard 

Vessel residues Metal and vvire 
debris 

EPA 
Codes2 

D005, 
0006, 
0007, 
0008, 
*0008, 
DOll 

*0008 

0005, 
0006, 
0007, 
0008, 
*0008, 

D009, DOll 

D005, 
0008, 
*0008 
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References3 

TWCP-3543 
(SP-5, SP-43) 

None 

TWCP-3543 
(SP-1, SP-2, 
SP-3, SP-4) 

TWCP-3543 
(SP-31) 

1 All PIS codes generate routine laboratory debris vvaste. For those PIS codes that generate only debris vvaste, this column is left blank. The debris vvaste may consist of glassvvare, 
plastics, ceramic materials, paper, rags, HEP A filters, metal containers, brushes, and small tools. Leaded gloves may also be generated and are segregated. 
2The EPA hazardous vvaste codes listed apply to the solid TRU vvaste only and not to any other vvaste forms that may undergo further treatment or processing (e.g., evaporation or 
cement fixation). The resulting treated vvaste stream is evaluated for hazardous vvaste constituents and assigned the applicable EPA hazardous vvaste codes. All PIS codes have the 
potential to generate leaded gloves. The gloves are segregated from other debris vvaste and are assigned EPA hazardous vvaste code 0008. The 0008 code is assigned to the leaded 
gloves vvaste stream rather than to each PIS code vvaste stream. 
3Refer to the Acceptable Knovvledge Roadmap in Attachment 1. 

*0008 due to leaded gloves 

I 

I 

I 
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SIMPLIFIED PROO;SS FLOW DIAGRAM 

FOR SPECIAL I'ROCESSING 

- Nltrat&IIII'BIIn Matallparatln 
JAMt:lln-21111 
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Decision/Discrepancies Resolution Documentation 
TA-SS Special Processes Operations 

Item 
ldentifi- AKNo. 1 Source AK.No.2 Source DecisiotJ/Disaepancy 
cation• No. l No.2 
SBB States that TWCP- PIS rode SBB is Process SCB in pyro process report and SBB in 

SCBandSBB 3543/SP- in special Report special process report. 
arc pyro 45 processAK 
processes and report SCB is in 
should be p~emical 
grouped there report 

ACD, States As, Hg. TWCP- Table I of Process Codes not in process report 
OOand and Secould 4167 Process report Report 
SL not be in the states 1hat As, 

waste Hg, and Se may 
be present 

All All waste TWCP- Indicates that TWCP-
generated 614 waste generated 886, 
from TA-55 is is fi'om both -4162, 
defense defense and non- -4167 
related defense related 

operatioos. 

fievvvL ( ~ 2.f·H /o7. 
Signatm'c l Date 

~/.t."/o..t.. 
Date ' 

• Item identification can be PS Code. waste stream, drum ID, item lD, or other identification of items affected. 
•• R.atiooale code: [A=Profcssional Judgment; B=Most Cooservativc Decision; C=Otbcr (Specily)} 

Pagel ofl 

Source: TWCP-07909 

Rationale•• 

C-SMEs stated in meeting !hat 
SBB was a developmental 
process performed in lhc 
pyrocllcmical process. and SCB 
was also a develqnnental 
process perfOrmed in lhe special 
processes operatims. Sec 
attached meeting notes. 
C-SME said As, Hg. and Se 
would be volatilized in the 
process and therefOre would not 
be in the waste. Sec attadlcd 
meeting notes 
C-Mcmo dated 8127/98 says 
segregation begun. Sec attadled 
meeting notes. TWCP-4167 
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PROCESS/STATUS (P/S) CODE INDEX 

Note: This index indicates the main process AK summary report and report section that covers 
each P/S code mentioned in this report. 

PIS Code PIS Name .. Process AK Summary Report and Report Section* 

ACC Ammonium Chloride Conversion Special Processing 3.4.8, Att. 4 

ACD Cascade Dissolver Special Processing 3.4.1, Att. 4 

CA Casting Metal Operation Processes 3.4.2, Att. 4 

CF Cement Fixation Nitrate Operations 3.4.5, Att. 4 

DO Dissolution of Oxide Special Processing 
3.4.3, 3.4.5, 3.4.7, 
Att. 4 

EV Evaporator Nitrate Operations 3.4.4, Att. 4 

HP Cement Fixation Nitrate Operations 3.4.5, Att. 4 

lAM Inspection and Measurement Special Processing 3.4.1, Att. 4 

IX Ion Exchange Special Processing 3.4.2, Att. 4 

MA Machining Metal Operation Processes 3.4.2, Att. 4 

PI Preparation of Isotopes Special Processing 3.4.4, Att. 4 

POSM 
Processing Out-of-Specification 

Special Processing 3.4.3, Att. 4 
Material 

PPD Pu Pellet Dissolution Special Processing 3.4.11, Att. 4 

p;_--~D0Rwith~1 Special Processing 
3.4.6, 3.4.7, 3.4.8, 

ration and Elec ning 3.4.9, 3.4.10, Att. 4 

/RM Reduction to Metal Special Processing 
3.4.4, 3.4.6, 3.4.7, 
Att. 4 

SB Scrap Burning Special Processing 3.4.1, Att. 4 

SBB Cal AI Scrubbing RD&D Special Processing 3.4.9, Att. 4 

SE Solvent Extraction Chloride Operations 3.4.3, Att. 4 

SL Scrap Leaching Special Processing 3.4.1, Att. 4 

vu Vessel Unloading Special Processing Att. 4 

VUL Vessel Unloading Nitrate Operations 3.4.1, Att. 4 

"' Process AK summary reports: Chloride Operations (TWCP-AK-2.l-002,R.l), Metal Operation Processes (TWCP-
AK-2.1-003,R.l ), Nitrate Operations (TWCP-AK-2.l-005,R.l), Special Processing (this report) 

t\eh"'l'l'l.t. 
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Process feed: 

Page viii of viii 

Plutonium metal or metal alloys and oxides; pyrochemical salts; crucible pieces; anode heels; and 
ash. 

Radioisotopic content of the waste: 

Variety of plutonium material types with different isotopic compositions. Am-241, Np-237, and 
U-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Some ofthe processes separate plutonium and americium so that the waste will 
usually be enriched in americium, but may also be depleted in some cases. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• 0005 (barium) and 0008 (lead): PIS code VU 

• 0005 (barium), D006 (cadmium), 0007 (chromium), 0008 (lead), and DOll (silver): PIS 
codes ACD, lAM, SB and SL. 

• 0006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver): PIS code PX (zinc 
metal button) 

• D006 (cadmium), D007 (chromium), D008 (lead), 0009 (mercury), and DOll (silver): PIS 
code IX 

• D006 (cadmium), D008 (lead), and D019 (carbon tetrachloride): P/S code PX because the 
salts, crucibles, and debris waste items discarded under this code may include some RCRA
regulated ~etal resie~ above the toxicity characteristic limits 

eu ,.s.JH .,.-eJ:t 

• 0007 (chromium) and DOll (silver): PIS codes DO and POSM 

• 0008 (lead): metal waste debris from all P/S codes in special processing, except ACD and 
PPD, due to disposal ofleaded gloves; after May 1992, leaded gloves were separated from 
other metal debris 

• No F, K or P codes 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1980-present 
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• Under PIS code lAM, MT42 scrap items (gloves, ash, rags and other 
t I.~ items that may contain RCRA-listed metals) were taken from the vault, 

- ,., 
1 

c. TJu..-- visually inspected for material type, and remeasured by non-destructive IY .J- I J --~-

f 
assay~,Ifthe Pu content was less than the DL, the items were discarded. 

~ r Matenal that was not discardable, but was within specification, would be 
\ "·S'-.j r-P 'rr · - sent to PIS codes DO or SL for treatment or was returned to the vault. 

(/1. "<. ~ .... \\ 
"-" 11 Out-of-specification material was sent to PIS code POSM for 

' 1.~'"". \ v::VC"''\1\ ~ , V \A, processing. Activities conducted under POSM are similar to those for 
P ~ 10 r ,., "'"~ PIS code DO (section 3.4.5). 
, ,~t' ~,J..-

-e_Y"{l ~'V{\ !' 3.4.2 

~ st ~ 2~ 
,;(CA \)Lv 

• 

• 

(\Y'~ 
'2-·-(tAb\~ 

Nitrate Anion Exchange (PIS code IX) 

Nitrate anion exchange is the primary method used at LANL for the 
aqueous concentration of plutonium. The most commonly used ion 
exchange resin is a polyvinyl pyridine base macroporous-type resin. 
Information on the use of this method for processing plutonium material 

see sect10n . . , is provided in references SP-6, SP-7, 
SP-8, SP-9, SP-34 (all in T P-3543). Nitrate anion exchange for MT .. 
52 is discussed in the nitrate operations process AK report (TWCP-AK-
2.1-005,R.l, section 3.4.3). 

Nitrate anion exchange is a very powerful technique for recovery and 
separation of plutonium from most elements in the periodic table. At 
constant acidity, the amount of plutonium absorption onto the resin 
increases with nitrate concentration. Aluminum nitrate is added to the 
column to complex with fluoride and oxalate anions, which would 
otherwise complex with plutonium and prevent its full absorption onto 
the resin. The plutonium must be in the +IV oxidation state for 
absorption onto the column and, because plutonium can exist in five 
different oxidation states in aqueous solution, the oxidation state must be 
adjusted by careful selection of the sequence and type of reducing and 
oxidizing agents. 

Major reducing and oxidizing agents used in plutonium production 
operations include hydroxylamine nitrate (NHzOH•HN03), ferrous 
ammonium sulfate [Fe(S04) (N~)zS04•6H20], sodium nitrite (NaNOz), 
urea [CO(NH2)2] and hydrogen peroxide (HzOz). 

Ion exchange operations are typically divided into the following steps: 
(1) column conditioning, (2) feed oxidation state adjustment, (3) loading 
plutonium in nitric acid, ( 4) washing with 7 molar nitric acid, ( 5) elution 
with hydroxylamine nitrate, and (6) readjustment of the column from the 
low-acid elution step to 7-8 molar nitric acid for the next column run. 

Effluents from nitrate ion exchange, when discardable, are sent to PIS 
code EV (part of nitrate operations), where they are reduced in volume 
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Table 1. Process Feed Materials for Special Processing 

Potential Presence of RCRA·Regulated 
Feed Material Substances 

.. 
Ash from P/S code SB Usually suspect contaminated with Ba, Cd, Cr, 

Pb, and Ag (D005, .0006, D007, D008, DOll). 
As, Hg, and Se may also be present although 
these metals are volatilized at high 
temperatures if present in the oxide and 
chloride forms. 

Crucible pieces (tantalum, Typically fairly pure, no RCRA substances 
magnesium oxide) present 

Hydroxide cakes Typically contaminated with RCRA-regulated 
heavy metals Cd, Pb, Hg, Ag and possibly Cr 
(D006, D008, D009, DOll, and D007) 

Miscellaneous materials Typically contaminated with RCRA-regulated 
contaminated with Pu (e.g. sand, heavy metals Cd, Pb, Hg, Ag and possibly Cr 
slag, tools, crucibles, metal, glass, (D006, 0008, D009, DOll, and D007) 
plastic, labware, sera~ ra~, 
glovebox sweepings'lP" ..... · ) 

Pu chlorides and fluorides (from P/S Variable purity 
codes PI, PX, and RM) 

Pu metal or metal alloy High purity, no RCRA-regulated substances, 
unless noted otherwise 

Pu oxalates Typically fairly pure, no RCRA substances 
present 

Pu oxides Variable purity, suspect contaminated with 
RCRA-regulated heavy metals Cd, Cr and Pb 
(D006, D007' D008) 

Pyrochemical salts Typically fairly pure, no RCRA substances 
other than Ba (D005) are present 

Page 17 of26 

P/S Codes in 
Special 

Processing 

ACD,DO,SL 

ACD, SL 

DO) p o5 fll i 

ACD, DO, SB, SL 

RM 

ACC (variable 
purity), PI 
(variable purity), 
PPD, POSM, RM, 
SB 

SL 

DO, Pl,PX, 
POSM,RM 

DO 
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Table 2. Average Isotopic Conten~ ·--~Material Types and Enrichments 
eight %) ,zcb , 

boa d·'fl1tn$1 ctdrs 
/ 

Plutonium isotopF&nd half-life Uppe~ ibnits fo~ weight ratios 
\. ~ 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-246 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) .yr) 107 yr) TotalPu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - 1 X 10'5 0.001 0.0006 

MT52 O.Ql 93.78 6 0.2 0.02 - 2 x w·5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10'5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10'5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x W 5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X IO.(j 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 O.Ql5 - 0.28 0.0001 0.0002 

Source: TWCP-698 

"'F-tr'(}t-()Ote ;. { s,t.q_ ~l-02) 

4.0 

Acceptable Knowledge (TWCP-DTP-1.2-064). Ifwarranted, this AK 
report will be updated to incorporate the results of these comparisons. 

3.5.3 Chemical Content Identification 

Chemical inputs to special processing are listed in Table 3. The use of 
strong acids, bases, or oxidizers does not result in RCRA listings for 
solid debris waste from these processes because ofthe absence of free 
liquids in this waste. However, 0006, D007, D008, DOll, and 0019 
apply to some of the process wastes generated by special processing, as 
noted in Table 3. 

ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA hazardous waste numbers to process wastes from special 
processing operations is summarized below, as well as on the process timelines in 
Attachment 3, and the table of process inputs and outputs in Attachment 4. These 
assignments take into account the possible presence ofRCRA chemicals in process waste 
as a result of their suspected or known presence in feed materials, chemical inputs, 
equipment, and glovebox surfaces . 
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Table 3. Chemical Inputs to Processes Described in This Report 

PIS Codes In which 
RCRA-Listed 

Chemical Input Chemical Is Used Comments on Applicability of RCRA Listing 
Gas 
Chlorine gas -
~ 

0001 and D002 do not apply to these gases, because there are 
Fluorine gas / no free liquids in this waste. Also the gas cylinders are outside 
Hydrogen fluoride gas / the building, and the gases are plumbed into the glovebox. 
Acids 
Hydrochloric acid 0002 does not apply to the solid process waste because there 
Hydrofluoric acid are no free liquids in this waste 
Nitric acid 
Oxalic acid 
Bases 
Potassium hydroxide D002 does not apply to the TRU process waste because there 
Sodium hydroxide are no free liquids in this waste 
Metals 
Bismuth metal 
Cadmium metal PX 0006 
Calcium metal 
Gallium metal 
Lead metal PX D008 
Inorganic Chemicals 
Aluminum nitrate 
Ammonium chloride 
Calcium chloride 
Calcium fluoride 
Ferrous ammonium sulfate 
Hydrogen peroxide 
Hydroxylamine hydrochloride 
Hydroxylamine nitrate 

lf(~ Iodine 
Magnesium chloride 
Magnesium oxide (sand and 
crucibles) 
Potassium chloride 
Potassium dichromate DO 0007 until end of 1993. Used in PIS code DO as titration 

endpoint until end of 1993. Solution and precipitates then 
processed by hydroxide precipitation under same code. 
Hydroxide cakes (in which chromium would be present) sent 
to P/S code POSM. Ultimately, chromium ends up in the 
solution sent to P/S code EV, from which residue gets sent to 
cement flxation. 

Silver nitrate DO,POSM DOll until end of 1993. Used in PIS code DO for chloride 
titration until end of 1993. Solution and precipitates then 
processed by hydroxide precipitation under same code. 
Hydroxide cakes (in which silver would be present) sent to PIS 
code POSM. Ultimately, silver ends up in the solution sent to 
PIS code EV, from which residue gets sent to cement flxation . 
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limits. Carbon tetrachloride was used as a chlorination reagent in this PIS code 
from April1988 until July 1989. c;,,.J p OS I'? 

D007 (chromium) and DOll (silver) apply to PIS codes DO and Po£M. 
0 \ ~ct o Potassium dichromate _ · er nitrate were used in PIS code Dojror chloride 

1) ~ ~ntil · "' 993. Solution and precipitates were then processed by 
hydroxicfe precipitation un er the same code. Hydroxide cakes (in which 
chromium and silver would be present) were sent to PIS code POSMtUltimately, 
chromium and silver end up in the solution sent to PIS code EV, fro w).lich the 
residue gets sent to cement fixation. '"F\)r i..J..),"h'u,.,J n 

r'""cus;. 
D008 (lead) applies to metal waste from all PIS codes in special processing, P'e> 
except for PIS codes ACD and PPD. Before 1992, leaded gloves were segregated 
and discarded as metal debris. Thus, metal debris containing these gloves from 
chloride operations before 1992 is assigned D008. Since May 1992, however, 
these gloves have been routinely segregated from other metal debris although they 
are still discarded under the originating PIS code (TWCP-4166). 

4.3 Corrosivity, Reactivity, and Ignitability 

See Section 6.0. 

5.0 DETERMINATION OF THE RADIOISOTOPIC COMPOSITION 

See Section 3.5.2. 

6.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials . 
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• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WOOF documenting that the waste contained ''no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation ofthis generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verity the generator's WOOF {;. ,4-t 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). ~ee -

• ~xplgsives were pfeaibited from TA-55 until installation of the Impact Test facility 
.i:p the early 1990s. Explosives continue to be banned in the solid waste streams up to 
the present time. If a misfire should occur, the requirement is to destroy the unspent 
powder by burning. 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the solid waste, and the waste 
management inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

7.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 6.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verity their absence. In 
addition, all waste containers shipped from T A-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation ofhazardous materials, and were determined to be in 
compliance with this requirement. 
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10.0 

the time of startup ofT A-55 in 1978. Whenever any transformer oil is drained, it is 
handled by a subcontractor who is wholly responsible for its disposal (TWCP-AK.-2.1-
005,R.1, Section 9 .0). This oil does not enter the LANL disposal operations. 

\ 
\ 

\ 
VE CATION THAT THERE IS NO ASBE 

Asbestos glov were used in glovebox o ations in P/S codes OR, RM and PX ('(W P-
4162, TWCP-416 , hich are disc d in Process Acceptable Knowledge Summa\ 

es at TA-55 (TWCP-AK-2.1-006,R.l), and in this '\ 
report, section 3.4.7, res tve These gloves were disposed with ceramic and gl ss 
debris. Asbestos h ng mantles wer ver used at TA-55. Asbestos-bearing tr site 
was widely us until recently for thermal lation, including as a coverplate cy\rer the 
furnace in ovebox wells, and as part of end p on Lindberg furnaces (TWclP-4162, 
TWCP- 66). Although many Lindberg furnaces iia been replaced with new~r 
ashes s-free furnaces, some are still in use at TA-55. The transite would have been 
disposed either as metal or as ceramic and glass waste streams. 

11.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists ofhazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-02l,R.5) 

K • Le& .4/swuJ.s National Laboratory '1'1'6:1r:Jl%J anic Waste Characterization Samplzng Plan 
(TWCP-PLAN-0.2. 7-001 ,R.3) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK-2.1-002,R.1) 

~· Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003,R.1) 

• Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004,R.l) 
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Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK-2.1-005,R.1) 

Process Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006,R.l) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPNOSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 



• 
TWCP-AK-2.1-007 ,R.l 
Date: 12/04/00 

.1980 981 1982 

I 
I 

ACC 
I 

! 

ACD 

DO 1980 

lAM 

f 
i 

rx -t-~ 
I 
' I PI 

POSM 

PPD 

• • 
Attachment 3 

Page I of3 

1983 1984 1985 1986 1987 1988 1989 1990 991 1992 1993 1994 1995 1996 1997 1998 1999 Present 

I I I I I I 
I 

I I I I I I 

I 

I 

I I 
I 

1192 2/93 r ,95 I 

•oool --. ---4 
~ 

1()5,00 6 

I 1()7,00 

3/99 DOll 

' 
8, 

Present 

12/88 Present 

";DOD i\. -, *000 , *DOl 

............ __.,-VI 

~ I 
DQ(~, DOOt, 

1/9( 
00([7, DOO~, I I po11 9/92 ' 

I ' t ~ • j 1----4 

' 
poo8 

0007, 0008, I ~,D pu 12/88 5196 
~ --. -. - .. - -- __ ,;,~ 

• -4~ 
0008 

Present 

I 

2/87 
I 

9!90 9/92 

I I *DOO~ --r---t• 
j 

I 
I I ! 

I I 
I 

i 

I 

1/90 19/92 I I ~ ~';..~f I 
I 

i 
.... J008 

I 
i 

' I 
I 

I 6/95 6/97 6/98 
I -- -----· I ' I I 

I 
I I I I I ! I 



• 
TWCP-AK-2.1-007 ,R.I 
Date: 12/04/00 

1980 1981 !982 

i 
I I PX 

1983 

! 

• 
TIMELINE FOR SPECIAL PROCESSING {continued} 

(984 1985 l986 ( 987 r88 1989 1990 1991 1992 

3184~~~ DXl7, 0008, D!H!l l 7/91 Ill 

--~~ ....... ~....;.......;..........jj ... __ ---·0 
(~ *0019 

1995 

I 
I 

1996 1997 1998 

I 

• 
Attachment 3 

Page2 of3 

999 Present 

RM 1980 ~t - -1-
*0008 

2/87 I Present - . - - - .,.. ..... -1--+--+---+--..,_--+---1--_,_....,_~1--+--+--• 

! 
! 

SB 

DOO , D006 0007,0008, tOll ~ 
4189 3/92 3194 -- --*0008 I 

I 

i 
I 

I 4/89 6/90 6/92 

SBB 
! 
I 

------- ---~t *0008 I 
I 

I 

SL 

vu 

01 o5, no 6, ooo-7, oom 0011 ! ,4196 4198 

--~~--+-~~~~+-.00~~~--+-~~--+-~--~--~· 

I i l 
. I I I I ~·~ oo:st I ~-! -- ! oro' I 

0......,_ HOI 110 _._ MfJ. ~ \9.'\
3 I .... *Notes on time-dependence of RCRA codes '6, ~.-· ~ -. t "' £-

0006 = applies to PIS code PX from 2/87 - 7189 n 5("\ ~,.~ '\ '1 
0007 =applies to PIS code/ DO ~ <::-- \ b 
0008 = applies to leaded gloves whic discarded in a separate um.le stream after 1992, still under the originating P/S code 
DOll =applies to PIS cod<fDO a1<1l PQfiH~~l993 e·~ 
DO 19 • oppli~ to P/S code PX from 4/881o \' r ' 

~ ['1'1o j,. lhf~ 

I 
3/83 



• 
TWCP-AK-2.1-00?,R.l 
Date: 12/04/00 

P/S Code P/S Title 

PI Preparation oflsotopes 

POSM Processing Out-of-Specification 
Material 

PPD Pu Pellet Dissolution 

PX ~ g ning 

"""~ ~ .::b d 1'0 
A :r 
b g_ .. 

~ a f 
.t 

RM Reduction to Metal 

• 
Process Inputs 

Feed Stream(s) Chemicals/Rea gents 

Plutonium dioxide, Fluorine gas, hydrogen 
impure Pu metal fluoride gas, calcium 

metal, iodine 

Out-of-spec plutonium Nitric acid, sodium 

scrap) J..'J~:h hydroxide, potassium 
hydroxide 

c o..l<e.s 

Pu pellet Nitric acid, hydrofluoric 
acid, oxalic acid, sodium 
oxalate, sodium 
hydroxide, potassium 
hydroxide 

Pu oxide feed Calcium metal, MgO 
crucibles, mineral acids, 
calcium chloride, sodium 
chloride, potassium 
chloride, carbon 
tetrachloride, cadmium 
metal, lead metal, gallium 
metal, bismuth metal 

Pu oxide or metal from Calcium metal, calcium 
various PIS's DO, CA, chloride, sodium 
MA, vault. chloride, potassium 

chloride, chlorine gas 

Process Outputs 

Product Waste Stream1 

Pu metal to Slag and crucible to 
originating P/S code vault or discard. 

Tools, labware, 
rags, gloves to 
discard 

Plutonium to vault Ion exchange 
resins, hydroxide 
filtrate to caustic 
waste; labware, 
gloves, tools, rags 
to discard 

Pu oxide to 238-Pu Labware, gloves, 
operations; rags to discard 
Hydroxide cake to 
vault 

Pu metal to PIS CA, Labware, gloves, 
salts and crucible to rags to discard 
vault or discard, 
anode residue to 
vault, spent hardware 
leach solution to P/S 
code SE. 

Pu metal (high Covered in column 
purity) to P/S CA. to right 
Out-of-spec to P/S 
POSM or vault. 
Reprocess material 
to PIS DO. Salt and 
crucibles to PIS DO 
or discard. Labware, 
tools to PIS DO if 
>OL or to discard if 
<OL. 

EPA 
Cod~ 

0008 

0007, 
0008, 
DOll 

None 

0006, 
0007, 
0008, 

DOll, 0019 

0008 
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References3 

TWCP-3543 
(SP-22, SP-23, 
SP-41) 

None 

TWCP-3543 
(SP-38) 

TWCP-3543 
(SP-26, SP-27, 
SP-28, SP-29) 

TWCP-3543 
(SP-17, SP-18, 
SP-19, SP-20, 
SP-21, SP-44) 
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PIS Code P/S Title 

SB Scrap Burning 

SBB Cal AI Scrubbing RD&D 

SL Scrap Leaching 

vu Vessel Unloading 

• 
Process Inputs 

Feed Stream(s) Chemicals/Reagents 

Pu scrap from various P/S No chemicals used 
codes. 

Pu samples from PIS Calcium metal, aluminum 
codes OR or SS metal, calcium chloride, 

sodium chloride, 
potassium chloride, 
chlorine gas 

Pu scrap, other scrap Nitric acid, hydrofluoric 
metals, labware, gloves acid, hydrochloric acid 

Vessels WD-40 \. 
Vacuum grease 
Silicon adhesive 
Pneumatic tool oil 

Process Outputs 

Product Waste Stream1 

Calcinced scrap to Gloves <DL to 
P/S code SL. discard 

Vault. Salt, crucibles Salt, crucibles <DL 
>discard limit to discard. Tools 
vault labware, rags, and 

gloves to discard. 

Lean leach solution Leached items to 
toP/SIX. discard 

- ~ 
Vesse~ ;> Metal and wire 
Resmues debris 

EPA 
Codesz 

0005, 
0006, 
0007, 

0008, DOll 

0008 

0005, 
:0006, 

0007, 
0008, DOll 

0005,0008 
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References3 

TWCP-3543 
(SP-5, SP-43) 

None 

TWCP-3543 
(SP-1, SP-2, 
SP-3, SP-4) 

TWCP-3543 
(SP-31) 

1 All PIS codes generate routine laboratory debris waste. For those PIS codes that generate only debris waste, this column is left blank. The debris waste may consist of glassware, 
plastics, ceramic materials, paper, rags, HEPA filters, metal containers, brushes, and small tools. Leaded gloves may also be generated and are segregated. 
2The EPA hazardous waste codes listed apply to the solid TRU waste only and not to any other waste forms that may undergo further treatnl.ent or processing (e.g., evaporation or 
cement fixation). The resulting treated waste stream is evaluated for hazardous waste constituents and assigned the applicable EPA hazardous waste codes. All P/S codes have the 
potential to generate leaded gloves. The gloves are segregated from other debris waste and are assigned EPA hazardous waste code 0008. The 0008 code is assigned to the leaded 
gloves waste stream rather than to each P/S code waste stream. 
3Refer to the Acceptable Knowledge Roadrnap in Attachment 1. 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any '"ailnWc: data 

re.hv-."'t 
The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear Information 
(UCNI) will be contained in these records, and will not be included in this report. Such 
records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This process AK summary report is part of a set of closely-related reports about TRU
waste generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six arbitrary operational 

-areas. The multiple processes in each area are then described in detail in the following six 
process AK reports for plutonium: 

• Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK-2.1-002) 

• Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK -2.1-005) 

• Process Acceptable Knowledge Summary Report/or Pyrochemical Processes at TA-
55 (TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Summary Report for Special Processing at TA-55 
(TWCP-AK-2.1-007 [this report]) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (PIS) codes. For example, special 
processing includes 14 individual processes that are each assigned a P/S code, as listed on 
the cover page of this report. The search and compilation of AK infonnation was based 
on PIS code because that is the most detailed level of process information generally 
recorded in waste generation records. The process AK reports frequently cross-reference 
one another because PIS codes in one operational area often provide the material feed for 
PIS codes in another area. An index ofP/S codes cited in this process AK report follows 
the list of acronyms; this index lists process descriptions and the primary process AK 
report in which that PIS code is discussed. 
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Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the Sampling Plan. Waste 
generator information is reviewed to identify the types and sources of waste items 
present in each drum, in order to evaluate the most appropriate waste summary 
group, waste matrix code, and potential for the presence of hazardous 
constituents. In the Sampling Plan, T A-55 wastes have been assigned to waste 
streams based on the waste segregation schemes used by TA-55: 

'0. 
• 'PirSt. by radioisotope content (Pu-238 or Pu-239 material type) 

~ 
• ~by material matrix (combustible, noncombustible, metal, glass, etc. 

waste cypes) 
\?)· 

• "TheR.by hazardous waste status (mixed, non-mixed, or special case waste 
streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during special processing, primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTF) at TA-50, are covered by this process AK report. 
General debris waste categories from special processing include 

• Cellulose-based waste (for example, paper, cloth) 

• Plastic-based waste (for example, gloves, tape, labware) 

• Rubber 

• Magnesium oxide crucibles 

• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from special processing. 

3.4 Waste Volume and Time Period ofWaste Generation 

This report covers waste streams generated from 1980, when special processing 
first began in Building PF-4, to the present. Process wastes from special 
processing have different associated EPA hazardous waste numbers (HWNs) 
depending on the time period during which they were generated. The P/S codes, 
their time period of generation, and corresponding EPA HWNs are shown 
graphically in Attachment 3, Timeline for Special Processing. 

Waste volumes for each PIS code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
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also classified as a head-end operation in this report because it involves 
inspection of scrap items from the vault to determine an appropriate 
disposition for them. 

Combustible wastes are burned in a combustion chamber, and the ash is 
screened and the fmes {<#12 sieve) are sent to the rotary calciner (P/S 
code RC, described in TWCP-AK-2.1-005) (TWCP-3543/SP-42). 
Rotary calciners remove incompletely oxidized organic material from 
some types of feed prior to leaching or dissolution in nitric acid (SP-5, 
SP-43 [both in TWCP-3543]). This treatment step is quite advantageous 
for the following reasons: 

• Organic materials sometimes react vigorously when treated with 
strong nitric acid, 

• Emulsions that form when nitric acid reacts with organic material 
impede plutonium recovery, and 

'(b-et 
• Some of the organic materials ~n nitric acid to yield a dark 

.sokHiofi that in turn poisons the ion-exchange resin. 
~~¥~ 

Glovebox operations and research and development (R&D) projects 
routinely generate non-plutonium scrap metal, glass, high-efficiency 
particulate air (HEPA) filters, tools, plastics, glovebox sweepings, sand, 
slag, crucibles, etc. Leaching in nitric acid and hydrofluoric acid, or 
pickling these materials in hydrochloric acid, is a relatively easy but 
incomplete decontamination method (SP-1, SP-2, SP-3, and SP-4 [all in 
TWCP-3543]). 

Conversion of pyrophoric metals and compounds to stable oxides is 
usually done by calcination in a controlled oxygen atmosphere and at 
temperatures less than 600°C. Low-fired oxides are easier to dissolve in 
nitric acid (TWCP-3543/SP-42). 

Dissolution of oxide prepares plutonium for purification by nitrate ion 
exchange processing and oxalate precipitation. 

Under PIS code lAM, MT42 scrap items (gloves, ash, rags and other 
items that may contain RCRA-listed metals) were taken from the vault, 
visually inspected for material type, and remeasured by non-destructive 
assay. (MT42 is the designation for plutonium that is enriched in Pu-
242. See section 3.6.2 and Table 2.) If the Pu content was less than the 
DL, the items were discarded. Material that was not discardable, but was 
within specific~tion, would be sent to P/S codes DO or SL for treatment 
or was returned to the vault. Out-of-specification material was sent to 
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3.5.4.1 

3.5.4.2 

Fluorides 

Reactive plutonium oxides formed by calcination of oxalate 
or peroxide precipitates can be treated in a hydrofluorinator 
to form plutonium fluoride (PuF4). In the hydrofluorination 
step, the oxide is treated with hydrogen fluoride (HF) or 
fluorine gas (F2) to produce PuF4. The PuF4 is mixed with ~-n _ ·t
calcium metal, which in turn is heated to form calc~:+.~ 
fluoride (CaF2) and plutonium metal. Quite often, a ~v 
(in this case iodine [I2J) is added to initiate the reaction and to 
provide sufficient energy to ensure the reaction goes to 
completion. This method of metal preparation neither purifies 
the product metal, nor does it introduce many impurities. 
However, a high-purity oxide feed can produce metal that 
meets purity specifications for many applications. Wastes 
generated from this operation include magnesium oxide 
(MgO) sand, CaF2, and MgO crucibles. These waste items 
are sent to leaching operations to recovery any plutonium. 
Subsequent wastes are discarded. Hydrofluorination at LANL 
was discontinued in the early 1990s. In the Special 
Processing operations, this activity was conducted under PIS 
code PI (SP-22, SP-23, SP-41 [all in TWCP-3543]). 

Oxides 

Metal scrap containing plutonium can be converted to 
plutonium oxide by burning it at elevated temperature in air. 
Reactive plutonium oxides can then be converted to 
plutonium fluoride for reduction to plutonium metal. 
Unreactive or high-fired plutonium oxide does not react to 
form plutonium fluoride; instead, the addition of a strong 
reducing agent in a solvent salt is required to produce 
plutonium metal from such oxide. The resulting impure metal 
forms a button in the bottom of the crucible that is covered by 
a fused oxide/salt layer. The button is removed mechanically 
from the salt. All residues containing plutonium in excess of 
the DL are sent to aqueous recovery. 

3.5.5 Separation and Purification by Precipitation (PIS code DO) 

The separation of plutonium from aqueous solutions makes use of many 
different precipitation reactions, the most common being reactions 
involving oxalate, peroxide, hydroxide, and fluoride anions (TWCP-352; 
SP-10, SP-11, SP-12, SP-13, SP-15, SP-16, SP-25, SP-43 [all in 
TWCP-3543]). Common reasons for conducting these precipitation 
reactions include the following: 
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3.5.5.3 

3.5.5.4 

3.5.5.5 

3.5.5.6 

Plutonium peroxide 

Plutonium peroxide precipitate gives the best overall 
sepa{ation from cations; and, unlike the two oxalate 
precipitates, peroxide precipitation also gives excellent 
separation from Am-241. Plutonium peroxide is dissolved, 
reprecipitated as plutonium (III) oxalate, and calcined to 
provide plutonium oxide for plutonium metal production. 
Calcination ofplutoinium oxalate is more easily controlled 
than calcination of plutonium peroxide. 

Plutonium hydroxide 

Plutonium hydroxide precipitation is quite useful for 
producing a filtrate that can be discarded to fmal waste 
disposal. Oxalate and peroxide filtrates are frequently treated 
with sodium or potassium hydroxide to precipitate plutonium 
and Aln-241 hydroxides and to destroy residual hydrogen 
peroxide. In addition, hydroxide precipitation is a good 
method for discarding spent chloride process solutions 
because alkaline solutions cause less corrosion of stainless 
steel. One potential problem with hydroxide precipitation is 
the generation ofvoluminous amounts of magnesium and 
calcium precipitates if pH is not carefully controlled. 

Plutonium fluoride 

Plutonium fluoride precipitation is not as common as 
precipitation of plutonium oxalate, peroxide, or hydroxide. 
The feedstock must be relatively pure because separation of 
plutonium from impurities is not as good for plutonium 
fluoride as for the other precipitation methods. 

Disposition of oxalate and peroxide filtrates 

Oxalate and peroxide filtrates cannot be sent directly to final 
waste management without further processing. Oxalate 
filtrates cannot be directly processed by ion exchange 
because oxalic acid interferes with adsorption of plu urn 
onto the resin. ~l'MIIi oxalate filtrates o destroy 
the oxalate ion wni e redu~ing thcf volume of solution to be 
recycled through the ion exchange column (either nitrate or 
chloride ion exchange). 

Both oxalate and peroxide filtrates are amenable to recovery 
of residual plutonium by hydroxide precipitation and 
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3.5.7.2 

pieces are sufficiently low in plutonium to be discarded 
directly as waste under PIS codes RM or PX. Salt that cannot 
be discarded as waste is routed through aqueous chloride 
operations (PIS code DO) to recover the plutonium. After 
May 1987, spent salts above the DL were sent to controlled 
oxidation to oxidize the pyrophoric metals. In any case, all 
DOR salts were oxygen sparged before disposal. 

The feed oxide, reagent salts and reductant are of the highest 
purity available because the process is non-purifYing. In fact, 
the plutonium metal produced from this operation is always 
less pure than the feed material due to impurities derived 
from the reductan19"~~1!~Plutonium metal from this 
process typically requires further processing to meet purity 
requirements. 

MCDOR Process 

To minimize the salt waste, the MCDOR process was started 
in 1988 (TWCP-2502, SP-25, SP-27, SP-39 [all in TWCP-
3543]). In this process, the molten salt is regenerated by 
sparging the CaCh-CaO mixture with chlorine gas between 
multiple plutonium metal production runs. After 
approximately five cycles of metal production, the mixture is 
cooled and the salt and metal phases are separated. The salt is 
chlorinated and reused for MCDOR. The salt is discarded 
under PIS codes RM or PX if the plutonium concentration is 
below the DL. The salts above the DL are returned to PIS 
code DO for dissolution and recovery. Before 1987, the salts 
may have been discarded under PIS codes RM or PX or 
routed to chloride operations. The chlorine off-gas is passed 
through a caustic scrubber, with the caustic solution going to 
the RLWTF at TA-50 for disposal if the solution meets this 
facility's Waste Acceptance Criteria (WAC). If the solution 
does not meet theW AC, it is returned to PIS code DO for 
additional treatment. 

MCDOR process inputs are low in contaminants. Only high
purity reagent chemical salts are used in the process, and the 
plutonium oxide feed materials are also of high purity, with 
absorbed water being the main impurity. MCDOR metal feed 
material analytical samples were analyzed for cadmium, 
chromium, lead, and silver. A review of 100 analyses showed 
that, even in the most impure sample, these D-listed toxicity 
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3.5.10 

chlorinated then reduced to the metal with calcium metal. The feed 
material for this process was salt containing plutonium MT 42. 

Pyroredox (PIS ,:;ode PX) 

The pyroredox operation was developed to recover plutonium material 
type MT 52 from spent anode heels in the mid- to late-1980s (TWCP-
2541). The anode heel was polished with calcium metal to remove 
surface oxide, then oxidized to plutonium (Ill) with zinc chloride 
(ZnCh) in molten KCl, forming plutonium chloride (PuCb). Elements 

-ea.,,·e, t.... bt --mefe sler;;tr-eaefive than zinc (including barium) were oxidized into the 
o)(l d.'=t-r~\ salt phase, and the zinc formed a metal button. Any of the residual 

RCRA-regulated heavy metals that may have been present in the spent 
anode heel (barium, cadmium, chromium, lead, and silver), with the 
exception of barium, would ·be present in the zinc button. The salt was 

3.5.11 

then mixed with calcium metal in CaCh to reduce the plutonium to the b- , 4-t> ~ 
metal phase, as well as reducing all elements less elee~res~>tiue than ~ '!.:e.~~wl 
calcium. The salt phase containing small amounts of the impurity barium 
was mechanically separated from the metal phase and discarded under 
PIS code PX. The metal phase containing zinc was placed in the vault or 
further treated (TWCP-2540), and the plutonium eventually was routed 
back to electrorefining (also conducted under PIS code PX). In the 
electrorefining process, the RCRA-regulated metals are concentrated in 
the anode heel, which then may be treated in the pyroredox process to 
transfer these RCRA metals to the zinc button, or may be roasted in air 
to form metal oxides and then be dissolved in nitrate operations. Thus, 
only the zinc button output could contain RCRA-regulated metals above 
the toxicity characteristic limits. 

Plutonium Pellet Dissolution (PIS Code PPD) 

Pu-238 pellets were dissolved in a combination of nitric and 
hydrofluoric acid (TWCP-35431SP-45). The plutonium was precipitated 
as the o~a_;e u~wa ei~er oxalic acid or sodium oxalat~ after I.\. c. 
digestion"'wasrwftere'"!to separate the solid plutonium oxalate~he ~ 
oxalate was converted to the oxide by heating to 600°C f~sti~~i . .t&xn 1W- O)C ,it, ~~ 
heated with water vapor to about 800°C to volatilize the~u'on~ e~atsAL 
as HF te 13~~ the finished pr:ndnc*,. The oxalate filtrate was treated 
wit~~au~f~o r~ovct:the plutonium by fhydroxide precipitation. ami Mer 

·Sii6SeqUe~it filtration) 'Qte hydroxide cake was dried and sent to the vault. 
The hydroxide filtra1e was discarded to the RL WTF at TA-50 if it met 
this facility's WAC or was recycled to filtration until it did meet the 
WAC. No solvents or heavy metals were used in the process. 

~.vr:L 
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/A .. 55 PROCESS/STATUS (P/S) CODE INDEX 

Note: This index indicates the main process AK summary report and report section that covers 
each P/S code mentioned in this report. 

PIS Code PIS Name Process AK Summary Report and Report Section* 

ACC Ammonium Chloride Conversion Special Processing 3.4.8, Att. 4 

ACD Cascade Dissolver Special Processing 3.4.1, Att. 4 

CA Casting Metal Opemtion Processes 3.4.2, Att. 4 

CF Cement Fixation Nitrate Operations 3.4.5, Att. 4 

DO Dissolution of Oxide Special Processing 
3.4.3, 3.4.5, 3.4.7, 
Att. 4 

EV Evapomtor Nitrate Operations 3.4.4, Att. 4 

HP Cement Fixation Nitrate Operations 3.4.5, Att. 4 

lAM Inspection and Measurement Special Processing 3.4.1, Att. 4 

IX Ion Exchange Special Processing 3.4.2, Att. 4 

MA Machining Metal Operation Processes 3.4.2, Att. 4 

PI Preparation of Isotopes Special Processing 3.4.4, Att. 4 

POSM 
Processing Out-of-Specification 

Special Processing 3.4.3, Att. 4 
Material 

PPD Pu Pellet Dissolution Special Processing 3.4.11, Att. 4 

PX Pyrochemical R&D Special Processing 
3.4.6, 3.4.7, 3.4.8, 
3.4.9, 3.4.10, Att. 4 

RM Reduction to Metal Special Processing 
3.4.4, 3.4.6, 3.4.7, 
Att. 4 

SB Scrap Burning Special Processing 3.4.1, Att. 4 

SBB Cal AI Scrubbing RD&D Special Processing 3.4.9, Att. 4 

SE Solvent Extraction Chloride Operations 3.4.3, Att. 4 

SL Scrap Leaching Special Processing 3.4.1, Att. 4 

vu Vessel Unloading Special Processing Att. 4 

VUL V esse I Unloading Nitrate Operations 3.4.1, Att. 4 

* Process AK sunnnary reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operation Processes (TWCP
AK-2.1-003 ,R.2), Nitrate Operations (TWCP -AK-2.l-005,R.2), Special Processing (this report) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Special Processing Operations 

Page vii of viii 

PIS codes: ACC, ACD, DO, lAM, IX, PI, POSM, PPD, PX, RM, SB, SBB, SL, and VU 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from special processing operations are generated from 
plutonium recovery and purification for defense and non-defense programs; these wastes are 
generated and produced in the same rooms and gloveboxes and so were not segregated until 
August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility, Building PF-4, rooms 209 and 401. Plutonium operations included 
preparing ultra-pure plutonium metals, alloys, and compounds; and reclaiming plutonium from 
scrap and residues produced by numerous feed sources. 

Description of the process waste (physical form and typical content description): 

Waste from special processing operations consists primarily of debris waste, including cellulose
based waste, plastic-based waste, rubber, metal debris, glass debris. Some waste was also sent to 
nitrate operations for cement fixation. 

Summary Category Group(s): S S Oo 0 

Waste Matrix Code(s): S Slt:H'> S 51ocJ Ss-'fco 

Description of the waste-generating process: 

The overall goal of the special processing operations is to recover plutonium from impure metal, 
metal alloys, scrap, and residues and produce a purified plutonium oxide product or purified Pu 
metal. Processes include head-end ion exchange, metal preparation, separation and purification 
by precipitation, and pyrochemical operations. 
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Process feed: 
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Plutonium metal or metal alloys and oxides; pyrochemical salts; crucible pieces; anode heels; and 

ash. /.},~141 or ~:}j,,~'(2ll/) ) or ~ f kfonl~t,., .,,..( 

Radioisotopic content of the was e: lAO! nfwfll) 
wdJ- cle.WneJ 

Variety of plutonium material typ s with differen~isotopic compositio s. Am-241, Np-237, and 
U-234 may be present at detectab e concentrations as decay products ftheir plutonium 
precursors. Some of the processe separate plutonium and americiu so that the waste will 
usually be enriched in · · but may also be depleted in some cases. p11 • 21 J ""'" Cs ... 1'3 7 

pr(s...T ;., tr..ce. ~~~~~ou11h' of""e 10 +'ktV' ~r ufre..d pr~Jt,.,.ct fA.J co~<•+a,..,:lllan.t.s {r, TA .. SS 0perJf""'· 
RCRA Constituents/EPA Hazardous Waste Numbers: 

• D005 (barium) and D008 (lead): P/S code VU 

.- D005 (barium), D006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver): P/S 
codes ACD, lAM, SB and SL. 

• D006 (cadmium), D007 (chromium), D008 (lead), and DOll (silver): P/S code PX (zinc 
metal button) 

• D006 (cadmium), D007 (chromium), 0008 (lead), 0009 (mercury), and DOll (silver): P/S 
code IX 

• D006 (cadmium), D008 (lead), and D019 (carbon tetrachloride): P/S code PX because the 
salts, crucibles, and debris waste items discarded under this code may include some RCRA
regulated constituents above the toxicity characteristic limits 

• 0007 (chromium) and DOll (silver): P/S codes DO and POSM 

• D008 (lead): metal waste debris from all P/S codes in special processing, except ACD and 
PPD, due to disposal ofleaded gloves; after May 1992, leaded gloves were separated from 
other metal debris 

• No F, K or P codes 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1980--present 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY REPORT FOR 
SPECIAL PROCESSING AT TA-55 

1.0 INTRODUCTION 

All transumnic (TRU) waste must be sufficiently chamcterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in ac~dance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ~.-The primary purpose of this report 
is to systematically organize, evaluate, and summarize detailed AK information about 
· · · a processes i!see 9y ese efYie TRU wlt!te gefteftli'erjat Los Alamos National 
Laboratory (LANL). By doing so, this report provides detailed technical support for~ !t.V(.rJ 
Of me~ waste stream AK summary reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to ~fiftieal AFe~ +5 waste streams 
resulting from special processing covered: 

• Review ofthe Los Alamos National LabOJ:_a!g!l Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001~} (Sampling Plan) that includes 
information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to special processing is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
TWCP-3543. Individual documents in this record have been assigned a 
separate identifier, SP-nn, where nn is a sequential!- or 2-digit number. This 
referencing nomenclature is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential for 
Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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3.0 DESCRIPTION OF THE PROCESS WASTE 
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The following sections describe processes used in special processing, and identify the 
resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap and 
residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Most processes in special processing were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not always 
segregated by funding source, waste-generating process, or waste-generating 
location (e.g., room or glovebox) until recently (August 27, 1998), but rather were 
segregated and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-
4167) as well as material type. For example, plutonium material type MT-42 
(enriched in Pu-242) has always been segregated from other wastes; this material 
type is exclusively defense-related. Similarly, plutonium material type MT -83 
(enriched in Pu-238) is also segregated from other wastes; but this material type is 
not used solely for defense activities. Consequently, a single waste container often 
contains wastes from multiple processes. Some debris waste was also co-mingled 
with room trash related to these same operations (both defense and non-defense), 
and was initially boxed as low-level waste. Subsequently, some of these waste 
boxes were returned for disposal in drums as TRU waste when on-site radioassay 
results showed them exceeding the low-level discard limits (DLs) (TWCP-816). 

Basis, Rationale, and Assumptions Used to Delineate the Waste Stream(s) 

Waste Physical Form and Content Description 
1fitle. 

Wastes generated during special processin~primarily debris wastes and wastes 
entered into the cement fixation proc r sent to the Radioactive Liquid Waste 
Treatment Facility (RLWTF) at TA ll.i!PI:l-eew•,..e.,.-tm·S"'''!~~~-tefHlf1 

General debris waste categories from s~ial~eee~ilgfficlllilte---.. 

• Cellulose-based waste (for example, paper, cloth) 

• Plastic-based waste (for example, gloves, tape, labware) 

• Rubber 

( • Magnesium oxide crucibles 

~ 
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• Metal debris (for example, tantalum crucibles, wire, hose clamps, tools, 
labware) 

• Glass debris 

,These debris items are contaminated with small amounts of radioactive and 
chemical substances from special processing. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1980, when special processing 
first began in Building PF-4, to the present. Process wastes from special 
processing have different associated EPA hazardous waste numbers (HWN s) 
depending on the time period during which they were generated. The P/S codes, 
their time period of generation, and corresponding EPA HWNs are shown 
graphically in Attachment 3, Timeline for Special Processing. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by special processing, 
as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. 

Detailed background information about theTA-55 plutonium recovery processes 
can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352 and TWCP-886). 

;nJ.."vrJ~.~J 
Each of these process categories is described below. Timelines for ~processes 
are presented in Attachment 3. A complete listing ofP/S codes for special 
processing, their descriptions, feed materials, and inputs and outputs is found in 
Attachment 4. A simplified process flow diagram for special processing is found 
in Attachment 5. #_ 111 

TiltS r-ep•tt to ,._..s.u ern s-p#Url·J ftt'usf'; o.c.-t/v('h'e.S; v/.:J. tt-e.l~o.:Lt. tlv. g-r'-<""-''~ : 

• heA~-e"J •F""s (Pis,.~ Ao) 1!lf'l> sB 'lnJ SJ..) 
~ n iir.Je. o.nr~ e.t..chtmif (pI 5 c:-1) ~e IX) 
• c..hlllrr~~ e11nf~n-~ exc.h""? ( fiS e-.,k. Do ca.11d PoSfl1J 
• t'hefJ p~ t7\(&cm ( P /S tohs R 0 t\~J f I) 

S"Lf>o.r-JjbTI a.,.,J p tAnfrcP"Ik b;t prcdpJ.J.,d,~ ( P /Scotk- 1> o) 



TWCP-AK-2.1-007,R.2 (LA-UR-01-) 
Effective Date: 

3.5.1 Head-End Operations (P/S CodesACD, lAM, SB, and SL) 
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Head-end operations involve incineration, calcination, leaching of 
noncombustible materials (including ash), conversion ofpyrophoric 
metal and compm:mds to stable oxides, and dissolution. P/S code lAM is 
also classified as a head-end operation in this report because it involves 
inspection of scrap items from the vault to determine an appropriate 
disposition for them. 1 1 _ 1 _ J J -r~ -sA ·.s 

Go m Qc...~tfh GMJI\I,l.IW'') '"'~ J d (.\ I .J'c,.N.._' 
~ ~~ ~ ~ -~ 

Combustible wastes are burned in air in a 9R=Ra"~ prigr tg beiRg A lle.t ('( # 
ealeine~~al~iaaties ws.J'!Iotary calcinersEefremove incompletely Sieve) '4..,-.e 12. 
oxidized organic material from some types of feed prior to leaching or t-iu_ ~ -A 
dissolution in nitric acid (SP-5, SP-43 [both in TWCP-3543]). This rufc:.. 

treatment step is quite advantageous for the following reasons: (,_.. 
\' fMcp 

• Organic materials sometimes react vigorously when treated wi ".1 So/%; '!J 

strong nitric acid, P/- f'-y~ 
/.s-c.. 

• Emulsions that form when nitric acid reacts with organic material ~ <4. J?c 
impede plutonium recovery, and '"' 74, cl.~c,../~',) _ 

de. CA Wlr,( 

• Some of the organic materials dissolve in nitric acid to yield a dark &J i9 .f..,.?, 
solution that in tum poisons the ion-exchange resin. ·/-... 

Glovebox operations and research and development (R&D) projects 
routinely generate non-plutonium scrap metal, glass, high-efficiency 
particulate air (HEPA) filters, tools, plastics, glovebox sweepings, sand, 
slag, crucibles, etc. Leaching in nitric acid and hydrofluoric acid, or 
pickling these materials in hydrochloric acid, is a relatively easy but 
incomplete decontamination method.(SP-1, SP-2, SP-3, and SP-4 [all in 
TWCP-3543]). 

Conversion of pyrophoric metals and compounds to stable oxides is 
usually done by calcination in a controlled oxygen atmosphere and at 
temperatures less than 600°C. Low-fired oxides are easier to dissolve in 
nitric acid (TWCP-3543/SP-42). 

Dissolution of oxide prepares plutonium for purification by nitrate ion 
exchange processing and oxalate precipitation. 

Under P/S code lAM, MT42 scrap items (gloves, ash, rags and other 
items that may contain RCRA-listed metals) were taken from the vault, 
visually inspected for material type, and remeasured by non-destructive 
assay. (MT42 is the designation for plutonium that is enriched in Pu-
242. See section 3.6.2 and Table 2.) If the Pu content was less than the 
DL, the items were discarded. Material that was not discardable, but was 
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within specification, would be sent to PIS codes DO or SL for treatment 
or was returned to the vault. Out-of-specification material was sent to 
PIS code POSM for processing. Activities ucted under POSM are 
similar to those for PIS code DO (secti 3.1/.5). 

5 
3.5.2 Nitrate Anion Exchange (PIS code IX) 

Nitrate anion exchange is the primary method used at LANL for the 
aqueous concentration of plutonium. The most commonly used ion 
exchange resin is a polyvinyl pyridine base macroporous-type resin. 
Information on the us~ejhod for processing plutonium material 
type MT 42 (see secti 3,.2 eel Table 2), is provided in references 
SP-6, SP-7, SP-8, SP- , (all in TWCP-3543). Nitrate anion 
exchange for MT 52 is discussed in the nitrate operations process AK 
report (Process Acceptable Knowledge Summaryffie r Nitrate 
Operations at TA-55 [TWCP-AK-2.1-005], secti 3.f:3). 

Nitrate anion exchange is a very powerful techniq 
5 

recovery and 
separation of plutonium from most elements in the periodic table. At 
constant acidity, the amount of plutonium absorption onto the resin 
increases with nitrate concentration. Aluminum nitrate is added to the 
column to complex with fluoride and oxalate anions, which would 
otherwise complex with plutonium and prevent its full absorption onto 
the resin. The plutonium must be in the +IV oxidation state for 
absorption onto the column and, because plutonium can exist in five 
different oxidation states in aqueous solution, the oxidation state must be 
adjusted by careful selection of the sequence and type of reducing and 
oxidizing agents. 

Major reducing and oxidizing agents used in plutonium production 
operations include hydroxylamine nitrate (NH20H•HN03), ferrous 
ammonium sulfate [Fe(S04) (N~)2S04•6H20], sodium nitrite (NaN02), 
urea [CO(NH2)2] and hydrogen peroxide (H202). 

Ion exchange operations are typically divided into the following steps: 
(1) column conditioning, (2) feed oxidation state adjustment, (3) loading 
plutonium in nitric acid, (4) washing with 7 molar nitric acid, (5) elution 
with hydroxylamine nitrate, and (6) readjustment of the column from the 
low-acid elution step to 7-8 molar nitric acid for the next column run. 

Effluents from nitrate ion exchange, when discardable, are sent to PIS 
code EV (part of nitrate operations), where they are reduced in volume 
by evaporation. Similar to waste from ion exchange processes in nitrate 
operations (e.g., PIS codes DS and LR), these wastes may be 
contaminated with the heavy metals cadmium (0006), chromium 
(0007), lead (D008), mercury (D009), and silver (DO 11 ). The evaporator 
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salts are sent to cement fixation (P/S code CF, also part of nitrate 
operations). The distillate is sent to the RLWTF at TA-50. 

3.5.3 Chloride Anion Exchange (P/S codes DO and POSM) 

• 

Chloride salts are an important class of residues and are by-products of 
pyrochemical operations that are also important to Special Processing 
operations. In addition, plutonium must be recovered from the 
hydrochloric acid leach solutions employed during pickling (also 
conducted under P/S code DO). Chloride anion exchange is the method 
of choice for recovery of plutonium from these chloride-based processes 
(SP~14, SP-16, SP-30, SP-33, SP-34 [all in TWCP-3543]). Chloride 
anion exchange is a more recent innovation in Special Processing 
operations. It was probably implemented sometime in the early 1990s 
(TWCP-3543/SP-37). Prior to that, hydroxide precipitation was used and 
is discus th~ etDr operations process AK report (TWCP-AK-
2.1-00 ,Rj, se tlo 3.{4). ,._ 
Special cessing operations use chloride anion exchange to recover 
plutonium from salts produced by multicycle direct oxide reduction 
(MCDOR), molten salt extraction (MSE), electrorefining (ER), and 
pyroredox operations. The general chloride anion exchange process 
consists ofthe following steps: (1) dissolution of salt in 2-4 molar 
hydrochloric acid, (2) adjustment of plutonium oxidation state, chloride 
concentrations, and pH using 12 molar hydrochloric acid and sodium 
nitrite, (3) loading of feed solution onto the ion exchange column, 
(4) washing with 8 molar hydrochloric acid, (5) elution ofplutonium 
from the column with 0.5 molar hydrochloric acid and 0.5 molar 
hydroxylamine hydrochloride, and (6) precipitation ofp1utonium oxalate 
by addition of solid oxalic acid. Chloride concentrations in the column 
eluant were measured by titration using silver nitrate and potassium 
dichromate until the end of 1992 when this method was replaced with a 
silver electrode . 

Activities conducted under P/S code POSM are similar to those 
described above for P/S code DO. F~terials to P/S code POSM are 
provided by PIS code lAM (section i 1 ). 

5 
3.5.4 Metal Preparation (P/S code RM and PI) 

Conversion of plutonium to an oxide from scrap can be used as feed 
material for metal preparation (TWCP-3543/SP-17). The oxide 
compound is reduced to metal, often an impure form; however, the oxide 
would not contribute RCRA-listed heavy metals to wastes produced 
during metal preparation (TWCP-3543/SP-44). In pyrochemical 
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3.5.6 

Both oxalate and peroxide filtrates are amenable to recovery 
of residual plutonium by hydroxide precipitation and 
subsequent disposal of the filtrate. The hydroxide cake can 
then be recycled to recover and purify the plutonium and 
americium if above the discard level, or can be discarded if 
these radionuclide concentrations are below the discard level. 

Pyrochemical Operations (PIS codes PX and RM) 

Pyrochemical operations for MT 42 (defined in section~) include 
MCDOR with in-situ regeneration and electrorefining (PIS code RM) 
and MSE (PIS code RM), and oxide reduction (PIS code RM) (SP-17, 
SP-18, SP-19, SP-20, SP-21 [all in TWCP-3543]). Pyrochemical R&D 
efforts for MT 52 in the Special Processing area were done under PIS 
code PX. This included MCDOR with in-situ regeneration, 
electrorefining, pyroredox, preparation ofPuCh using chlorine gas and 
carbon tetrachloride, and MSE (SP-26, SP-27 SP-28, SP-29 [all in 
TWCP-3543]). Cadmium and lead were used occasionally as secondary 
solvent metals in PIS code PX. 

3.5.7 Direct Oxide Reduction (DOR) Processes (PIS codes PX and RM) 

3.5.7.1 Single-Pass DOR Process 

Prior to the MCDOR process, a single pass DOR process was 
used for plutonium oxide (TWCP-2507, PYR0-14/TWCP-
3542). Plutonium oxide and calcium metal are reacted in 
molten calcium chloride (CaCh) or CaCh mixed with 
calcium fluoride (CaF2), to produce plutonium metal. The 
reaction is conducted in a magnesium oxide (MgO) crucible 
at 820°C to 875°C. Any arsenic, mercury or selenium present 
in the impure plutonium oxide would be driven off due to 
their volatility at this high temperature (TWCP-1258). The 
reaction proceeds to completion when excess calcium is 
present and when sufficient CaCh is available to dissolve the 
calcium oxide (CaO) product. 

After cooling, a plutonium metal button is removed by 
breaking the crucible. A layer of salt above the button 
contains unreacted oxide and calcium metal shot, which was 
sometimes recovered by addition of fresh salt plus additional 
calcium metal. The process was then rerun. If the unreacted 
oxide and metal shot did not process after the second run, the 
material was sent to aqueous recovery. The product 
plutonium metal contains significant impurities, including 
additional metal impurities derived from the calcium metal 
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Attachment 4lists P/S codes for special processing at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for special processing consist of the general types of 
materials listed in Table 1 that are obtained from the storage vault, as process 
output from other P/S codes, or from sources outside T A-55, including other DOE 
·sites. 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. p ri Ol" 'ft> J'f 8 7) ~ 

1:/ IJ~ were- Jlr u.-1: i,., j:lq;;_ 3.6.1 Physical Waste Form Identification 
Co,... ~141 /J'! }e a.J I?Ot)- bus hl}e 

Solid waste from special processing primaril consists of debris waste. w// h 
Debris waste contains glassware, plastics, ramie materials, paper, rags, s 111

11'\J • 

HEP A filters, metal containers, brushes, d small tools. Leaded gloves 
may also be generated as process waste. etween 1987 and May 1992, 
leaded gloves were segr~ted from com ustible debris and discarded in the j 
metal debris waste stream because of concern that explosive lead oxides 
might form if the combustible debris waste was incinerated. Since May 
1992, leaded gloves have been routinely segregated from other metal 
debris waste and assigned to a separate leaded-glove waste stream. In 
addition, caustic solutions from hydroxide precipitation are discarded 
through the waste line to the RLWTF at TA-50. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item and record its matrix material. This form was signed by the 
waste packager, reviewed, and approved by quality assurance (QA) 
personnel. Example forms for one drum of waste generated can be 
viewed in record TWCP-2513. 
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3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for plutonium feed materials 
at Building PF-4 are listed in Table 2. The designation material type 
(e.g., MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic com o ition of the 
material types at the time the waste was characterized. The material type 
provides the basis for estimating an upper bound for U-234, U-235, and 
Am-241 contents based on the rate of decay of their precursors, Pu-238, 

~9 and Pu-241, respectively~The results of these calculations are 
~bulated in Table 2, assuming (a) none of these isotopes were 

initially present in the material, (b) the oldest Pu material in inventory 
dates back to 1 January 1960, and (c) the waste was packaged on 1 
January 1996, making it 36 years old (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WOOF and OWLS. However, some of the 
plutonium recovery p~sses separate plutonium and americium, or 
plutonium and urani~ that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in ~· · depending on whether the source of 
contamination is the ocess product or the process residues 
(TWCP-882). g,4" ~·r:-1'1~4-ln f}Yt\- 2l.f) or" l.A-23'-J 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from special 
processing at TA-55. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if purposefully added 
to the feed material. U-235 in growth from the decay ofPu-239 (half-
life, 24,120 years) would be negligible due to the long half-life ofPu-
239. Uranium-234 would be present in MT 83 as a decay product of Pu-
238 (half-life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-
238 would have decayed to U-234. For MT 83 with an initial content of 
83.89 ceercent Pu-238, the atomic ratio U-234 to total Pu would be about 
0.14.~eU-236istJreSen!J fo.-2.:?/ '\i1A Cj~J'17f>'I#,J b.e f_r"eSIJ {1'1 -/;('ll.c-4!. '(, 

'-\m"""-ts b<c~~.'"'s..a. o+ tht./r- wfd.-trpre-..J. pf't.Je.,..t«. c.J cor~t'lmln.crii".r io. ~ .. ssrr op.ar&r.s ( rwcP~StGIJK 
During TWCP characterization, the contents of each waste package 7 w cp ~ 5' J ''). 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 

:Cr~scrt .,.k,ll(: t 1-. b d' c.,.,lc..J#<7>\S" P --lo arovide C\. b-...sf..J ..(;.,.. {~tn1r-&t"-' $lJnf.frt...d-
:f.j~• rv.rpo" C> ·~St.!.C Or" Ill;, rtod(ol"\l.o\GI.'Je V'eOI.!.J r t1jllO/'ht.r b'IJt.~ (7')1 ,.~~,Jto ds;;s ct 

n rc.'" -eJ Or' 01 em 0 Dnt .) 
~ nr "··· _L ( J J wMt~ Ol)trr4 t~tr.s. 
it-.Jfvf""" 
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• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

S fe} • In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
r fo "-J~ were prohibited from TA-55 until installation ofthe Impact Test Facility in the early 

e,)(.c.tf "1 1 2-t> 1990s.~xplosh•es eefttim:te te be bMtftea iH tlte selia waste stl'earns up to the pre&em 

c:;~:: .,~~ o-:!ii'::S:~:o;;·t!'R~~==-7t':!~}':'1f!!'kk .. :. r.. 
~=-7"~~ (;nSm"t }~:w Q>'f/P,J,I/Q olu IJ•f (rJer f'lw "'talE ·~·til;" (lwcf-l.J7:2o). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200 °F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the solid waste, and the waste 
management inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROIDBITED 
S" 

Sectionf.O summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation ofhazardous materials, and were determined to be in 
compliance with this requirement. 
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7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 1992 
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

For items ofpyrochemical salt waste, the procedures of oxygen sparging and/or carbonate 
oxidation have been used since May 1987 to ensure that pyrophorics were oxidized. In 
addition, screening tests on similar pyrochemical salts and residues (which contain higher 
amounts of plutonium) at the Rocky Flats Environmental Technology Site (TWCP-2501) 
have shown (1) no autoignition, (2) no spontaneous combustion, (3) and no sparking. 
Experimental results on the reactivity ofLANL DOR salt with water and the reactivity in 
air ofheated calcium metal nodules from DOR salts indicate the absence of"dangerous 
when wet materials" and pyrophoricity in these salts (TWCP-3730, TWCP-3731, TWCP-
3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the container is 
tagged as non-compliant by filing a Prohibited Waste Report' in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP- . - . dministrative 
controls on the prohibition ofpyrophorics, see Sect" ns£.0 andj.O. 

S" G 
8.0 VERIFICATION THAT THERE ARE NO POL.Ye~:lRl 

(PCBs)INTHE WASTE STREAM 

No PCBs were introduced into special processing, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in the process inputs 
listed in Table 1, Table 3, and Attachment 4. Oils used in the reviewed processes include 
vacuum pump oils, and cutting fluids used for cooling purposes; none ofthese oils are 
known to contain PCBs. All transformers known to contain PCBs have been tracked from 
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the time of startup of TA-55 in 1978. Whenever any transformer oil is drained, it is 
handled by a subcontractor who is wholly responsible for its disposal (TWCP-AK-2.1-
005,R.2, Secti~This oil does not enter the LANL disposal operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C~Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic ofcorrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D~Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart ofhazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knawledge Documentation (IWCP-QP-1.1-02~ 
• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 



TWCP-AK-2.l-007,R.2 (LA-UR-01-) 
Effective Date: 

Information 
Category 

TWCP Record No. Code Information 

TWCP-3543 (SP-34) c Procedure for Leaching of Non-
(UCNI) combustible Materials in Nitric 

Acid (PIS IX or NC) 

TWCP-3543 (SP-37) D Acceptable Knowledge 
(UCNI) Interview Form fur Special 

Processing 

TWCP-3543 (SP-38) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3543 (SP-39) D Procedure for Direct Oxide 
(UCNI) Reduction R&D 

TWCP-3543 (SP-41) c Procedure for Generation of 
(UCNI) 242PuF6 

TWCP-3543 (SP-42) c Procedure for Burning of 
(UCNI)t: &88 t& Combustibles~" he~-enJ 
SeettBrt 3.-+.~ 0 f t r.Jf'lnU) 

TWCP-3543 (SP-43) c Alternate Procedure for 
(UCNI) Dissolution of Oxide Derived 

from Calcination of Oxalate 

TWCP-3543 (SP-44) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3543 (SP-45) D Acceptable Knowledge 
(UCNI) Interview Form for Special 

Processing 

TWCP-3730 (UCNI) B Pyrophoricity characterization 

Source 

T A-55 Docwnent, 235-MPP-
ROO 

Jim Foxx, NMT -7 l/19/00 

Jim Foxx, NMT-7 213100 

TA-55 Document 422-MPP-
ROO 

TA-55 Document 122-LPN-
ROO 

TA-55 Document, 221-MPP-
ROO 

T A-55 Docwnent, 448-REC-
ROO 

Jim Foxx, NMT-7 812100 

Jim Foxx, NMT-7 

Characterization of Direct 
Oxide Salts (LA-CP-95-0098) 

Summary 

Contains materials used in the 
process 

SME review of Special 
Processing AK Report 

Answers to questions about PIS 
code PPD and to MT42 waste 
volume 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process 

Contains materials used in the 
process, mineral acids used 

Answer to question as to whether 
. Pu metal, pure or impure, is a 
contributor ofRCRA-listed 
metals 

Answer to questions regarding 
PIS codes PPD, RAP2, SBB and 
SCB 

Hydrogen generation and 
pyrophoricity ofDOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts. 

Attachment l 
Page 7 of8 

Limitations 

No RCRA analyses docwnents 

Addresses _specific questions 

Addresses specific questions 

No RCRA analyses documents 

No RCRA analyses documents 

Contains no chemical list: no 
chemicals used. No PIS code 

No chemical list: no PIS code 

Addresses specific questions 

Addresses specific questions 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 



InrR-r+ 
--(1/Jcf ... 

Lf120) 
5 J 'Lf) 
-s J' 5'----+ 

( Gof( 

~~ 
1..,c1-A~-2 .J 
eoSJ X2. 
AJ< ioA.J -I 

TWCP-AK-2.1-007,R2 (LA-UR-01-) 
Effective Date: 

Information 
Category 

TWCP Record No. Code Information 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

TWCP-4162 D Answers to questions about P/S 
codes PB, PuBe, CC, MB, MS, 
FF, BF, and other issues 

TWCP-4164 D Answers to questions about 
various PIS codes 

TWCP-4166 D Answers to questions about PIS 
codes DO, EV, HP, CF, OR, 
RM,PY 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of Ag from 
ash 

TWCP-AK.-2.1- A Process Acceptable Knowledge 
002,R.2 Summary Report for Chloride 

Operations at TA-55 

TWCP-AK.-2.1- A Process Acceptable Knowledge 

D003,R.2 Summary Report for Metal 
Operations at TA-55 

Source Summary 

Memo (MST-12-AR0-88-052) Treatment of sodium in salts is 
effective 

Memo (MST-12-AR0-88-077) Treatment of calcium in salts is 
effective 

TA-55 Document. 406-GEN- Contains information on waste 
ROO management procedures in 1978 

Interview with Jim Foxx, Answers to questions on use of 
10112100 asbestos at TA-55, non-defense 

activities, and specific PIS codes 
in chloride operations. 

Interview with Jim Foxx, Answers to questions on use of 
10/16/00 Ag, disposal of ash and resins, 

and use of gases. 

Interview with Jim Foxx, Answers to questions on use ofCr 
10/17/00 and Ag, RCRA metals in cement, 

asbestos in furnaces and gloves, 
and disposal of spray cans used in 
gloveboxes. 

Interview with Jim Foxx, Segregation of non-defi:nse 
10/18/00 wastes began on 27 August 1998; 

analytical data show that Ag in 
ash is below limits of regulatory 
concern 

Generators interview and Detailed information on each P /S 
TWCP AK. references code for chloride operations at 

TA-55 

Generators interview and Detailed information on each PIS 
TWCP AK. references code for metal operations at T A-

55 

Attachment 1 
Page 8 of8 

Limitations 

Sodium only 

Calcium only 

None, but doesn't address 
today' s waste management 
concerns 

None 

None 

None 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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.TIMELINE FOR SPECIAL PROCESSING (continued) 

1980 1981 
I 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 J 998 1999 2000 Present 
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~ I 1 I i ~ II ~ I 
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*Notes on time-dependence ofEPA HWNs 
0006 =applies to PIS code PX from 02/87 to 07/89 _ . 

Present 

D007 =applies to PIS code DO from 1990 to mid-199tosu eAds Q919i] 
0008 =applies to leaded gloves. Prior to 1987, leaded g oves were not segregated from combustible debns. Between 1987 and May 1992, they 
were segregated and discarded in the metal debris waste stream. Since May 1992, they have been routinely segregated and assigned to a leaded
glove waste stream, still under the originating PIS codff.WCP-4166). 
DO 11 = applies to PIS code DO from 1990 to mid-199 ~gM efttls QW~ 
0019 =applies to PIS code PX from 04/88 to 07/89 
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Category Number: (from page two): 07 ________ _ 

RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

TWCP-AK-2.1-004, R.2/IC2 Process AK Report for Miscellaneous Operations at TA-55 
(INCLUDES INTERIM CHANGES 1 & 2) - LA-UR-01-2559- LA-UR-02-1714 

RECORD CENTER USE ONLY 

~epted Date: 7 -915""-03 0 Return Date:---------

s;gnature,{1a.,..._qe~'i Resubmitted:------------

RIDs Type:~ 



X-Sender: chsmith@ norris-mail.lanl.gov 
X-Mailer: QUALCOMM Windows Eudora Version 5.1 
Date: Thu, 24 Jul2003 10:37:16-0600 
To: pgp@lanl.gov 
From: Cathy Smith <chsmith@ lanl.gov> 
Subject: Please retire Process AK Reports 
Cc: sgw@lanl.gov 
X-Scanned-By: MIMEDefang 2.35 

Hi Patsy, 

As we discussed yesterday, here is the list of Process AK Reports that we would like to retire as controlled 
documents and submit as records to RMDC. Could you let Betty Humphrey and myself know when you have the 
record IDs- we need to update the references in the main AKIS document. 

Thanks a million! 

Cheers, Cathy 

The following can be turned into Records, to be referenced in our AKIS or AK Summaries ... 

1. TWCP-AK-2.1-002, R.2/IC1 Process AK Report for Chloride Operations at TA-55 

2. TWCP-AK-2.1-003, R.2/IC1 Process AK Report for Metal Operations Processes at TA-55 

@cP-AK-2.1-004, R.2/IC2 Process AK Report for Miscellaneous Operations at TA-55 

4. TWCP-AK-2.1-005, R.2/IC1 Process AK Report for Nitrate Operations at TA-55 

5. TWCP-AK-2.1-006, R.2/IC1 Process AK Report for Pyrochemical Processes at TA-55 

6. TWCP-AK-2.1-007, R.2/IC1 Process AK Report for Special Processing at TA-55 

7. TWCP-AK-2.1-009, R.O/IC1 Process AK Report for Pu-238 Operations at TA-55 

8. TWCP-AK-2.1-013, R.O AK Report for NG Waste from Nitrate Operations at T A-55 

9. TWCP-AK-2.1-014,R.O AK Report for NG Waste from Miscellaneous Operations at TA-55 

10. TWCP-AK-2.1-016,R.O AK Report for NG Waste from Special Processing Operations at TA-55 

11. TWCP-AK-2.1-017,R.O AK Report for NG Waste from Metai/Pyrochemical Operations at TA-55 

"The simplest questions are the hardest to answer." 
Northrop Frye 

Catherine H. Smith 
Project 2010 
RRES-CE Certification Group 
Risk Reduction & Environmental Stewardship Division 
Phone: 667-0113 Page: 664-71 04 
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TWCP-QP-1.1-001,R.7/IC2 
Effective Date: 01/10/01 

0TWCP DWRR 
If Other, please identify: 

INTERIM CHANGE REQUEST 

D Other 
IC Number: 2 

Person Requesting this Interim Change: Sandy Wander 

DOCUMENT INFORMATION 

Page 1 of3 

/ d-tt-tf(- tJ_J .. /7 It/ 

Document Title: Process Acceptable Knowledge Report Document No./Revision: 
for Miscellaneous Operations at T A-55 TWCP-AK-2.1-004,R.2/IC I (LA-UR-02-1714) 

Effective Date of Current Document: 06/18/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the following changes are made: 

Section/Page Change: Reason/Justification: 

Title Page, p.l Delete "Summary" from title to read: Clarification 

"Process Acceptable Knowledge Report for 
Miscellaneous Operations at TA-55" 

Global Change all occurrences of"Sampling Plan'' to "AK document title change 
Information Summary" 

Note and 3'd column Delete "summary" from "NOTE" at top if page vi Clarification 
heading I pp. vi and and from"*" note at bottom of page viii 
viii 

Change 3'd column heading on page vi and vii to 
read:"Process AK Report*" 

Delete entire 4th column 

RCRA Constituents/ Delete HRS, RD, and VS from bullet beginning Updated report due to typo errors found 
EPA Hazardous Waste D007 (chromium) upon review. Confirmed with SME. 
Numbers:/p. ix ofx 

Delete APO and add AC, AC1, and AC2 from 
bullet beginning DO II (silver) 

RCRA Constituents/ Delete "(0007 only)" following "EOC" and before Per SME, 0007 and D009 should apply to 
EPA Hazardous W astc "EOC" from bullet beginning 0007 (chromium) as be conservative. 
Numbers:/p. ix of x follows: 

EOC (0007 sRI)·), EOC 
Typos found during review. 

Delete "IE" from bullet 7, 8, 9, and 12 
Editorial repair 

Add "*" after 0008 in bullet I 0. 

Global search and From all references to "process AK summary Clarification 
delete I p. 2 report," delete "summary" to read "process AK 

report. 

From all titles that previously read "Process 
Acceptable Knowledge Summary Report, " delete 
"Summary" to read "Process Acceptable 
Knowledge Report." 

3.5.8/p. 20 In the third line from the bottom, replace "sand and Updated report due to typo errors found 
slag" with "stainless steel" upon review. Confirmed with SME. 



TWCP-QP-1.1-001 ,R.7/IC2 
Effective Date: 01/10/01 

Table 1/p. 24 In the "Pu oxides" row, middle column, modify as 
follows: 

... EOC, IE, LIBS, and-STF, and VS 

Table 5/pp. 31, 32, 33 In AC2 row, add 0038 to last column 

In FOL and FLU rows, add 0004 to third column 
and last column 

In IE row, replace text in third and fifth columns 
with the word "none" and delete 0005, 0006, 
0007, D009, and DOll from the last column 

Add 0008 and other codes to table . Also added 
"*0008 due to leaded gloves. 

Section 4.2, p. 35 Delete all P/S codes listing 

Attach. 3/pp. 1-4 Add D007, D008*, 0009, DOll, 0018,0022, 
0038, F002, F005, F007 to timeline for ACI 

Add D038 to timeline for AC/AC2 

Add 0009 to timeline for CV 

Add "0009" to EOC timeline 

Add D008* to timeline for ICP 

Add D008* and delete all other codes from timeline 
for IE 

Add 0008* to timeline for SA 

Delete WM from timeline for WMIXOIXO and 
create new WM time line with a solid line from 1/87 
to 12/93 with the codes D007, 0008,0009,0022, 
D035,D040,FOOI,F002,F005 

Add "* 0008" to all codes listed in bullet I 0 on 
pageix 

Attach. 4 I all pages Added *0008 and other codes to "EPA Codes", 
also added "*0008 due to leaded gloves" as 
footnote 

Attach. 4 I p. 5 of II In CV row, add 0039 to "EPA Codes" column 

Page 2 of3 

Per SME, P/S code IE used high purity 
oxides. 

VS added due to typo errors found upon 
review. 

P/S code AC2, updated report due to typo 
errors found upon review. Confirmed with 
SME 

PIS codes FOLand FLU, updated report 
due to typo errors found upon review. 
Confirmed with SME 

PIS code IE, updated report, per SME. PIS 
code IE used high purity oxides. 

Updated table to reflect typo errors found 
during review. 

Unnecessary. Information listed elsewhere 

P/S code ACl, timeline updated due to 
typo errors found upon review. 

P/S code AC/AC2, timeline updated due to 
typo errors found upon review. 

P/S code CV, timeline updated due to typo 
errors found upon review. 

PIS code EOC, timeline updated to reflect 
changes in report. 

PIS code ICP, timeline updated due to typo 
errors found upon review. 

P/S code IE, timeline updated to reflect 
changes to IE regarding use of high purity 
oxides per SME. 

PIS code SA, timeline updated due to typo 
errors found upon review. 

P/S code WM, timeline updated due to 
typo errors in dates found upon review. 

Report updated to reflect omission of 
*0008. 

Typo errors found during review. 

PIS code CV, table updated due to typo 
errors found upon review. 



TWCP-QP-l.l-00l,R.7/IC2 
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Attach. 4/ p. 5 of II 

Attach. 4 I p. 7 of 11 

In EDC row, add "D009" to "EPA Codes" column 

In IE row, replace "Unknown" in "Chemical! 
Reagents" column with "High purity inputs" and 
delete D005, D006, D007, 0009, DOll from "EPA 
Codes" column 

Page 3 of 3 

PS code EDC, table updated to reflect 
changes in report. 

Per SME, PIS code IE used high purity 
oxides. Report updated to reflect 
information. 

Attach. 6, pp. 1, 2 Add new Attachment6 and update "Contents" page New TWCP-QP-1.1-021 requirement 
to ret1ect addition 

Add following paragraph to end of Section 2.0: 

"When discrepancies in AK information are 
discovered, they are documented and resolved in 
accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-021). The resulting 
documentation is found in Decision/Discrepancies 
Resolution Documentation (Attachment 6)." 

Date changes submitted: 02/12/02 Desired effective date for changes: 

INTERIM CHANGE APPROVAL 

Document Preparer: S U Jan IJ/r.r Reviewer (if applicable): ~-ci Ji +" f_ep _ 
Signature: ~\,..... J:: 1 ,) r- L Date:3 11"1 (02 Signature:c)va,...,......, 0. .(5),-L Ji I Date:31 •. :2c/c.:z 
Site Project QA Offi7,er:(~-- '1' ··;-r,-~ JYJ.A(;..ct v/f LAAO (ifimple~enting WAP re~uirements): !llJ /I} 
Signature: not requi;W //. fj]_,i~ Date: J !J1 h ;h Signature: l Date: v 

rncApproved 0 M~l;]: RK 0 Hold for next Rev. 
Do changes affect W AP data collection, data quality, or 

Site Project M?I)Line Mgr: f Rch. t?l s;· performance criteria? 
1~--------~~---7~~--~~~r-----------~ 

Signature: 1/~JNA-?•-"':.., Date: J/;9/o.2. 0 Yes B"'No 

USQ Screener (if applic?-,bleY Not applicable If yes, date of CBFO approval: --------------
9'1. 1 1 (documentation attached) 

Signature: ~ :Jl'....,. -{-(:-' (__"'".. Date: 3 J 'Y ·l" 

NOTE: Changes can be designated on the document and attached to this form. 

Effective date for this interim change: 
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INTERIM CHANGE REQUEST 

IRl TWCP DWRR D Other 
IC Number: 1 

If Other, please identify: 

Person Requesting this Interim Change: June Fabryka-Martin 

DOCUMENT INFORMATION 

Document Title: Process Acceptable Knowledge Document No./Revision: TWCP-AK-2.1-004,R.2 
Summary Report for Miscellaneous Operations at 
TA-55 

Effective Date of Current Document: 05-17-01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensurethe followinl! chan2es are made: 
"" 

Section/Page Change: Reason/J ustitication: 

Attach. 3, pp. 1 and Delete U213 from timelines for P/S codes To make hazardous waste code 

,i~~~- ACI AC2 and SA assi,b'llments shown on timeline 
consistent with discussion in text 

Date changes submitted: Desired effective date for changes: 

INTERIM CHANGE APPROVAL 

Document Pr5~J ohn Musgrave Reviewer (if applicable): 

Signature~~fl2MQ'/l tj~ _lgate:~)41/o) Signature: I Date: 

Site Pro~t Q~ on;c~r: _1/ M Q ( -rC\. " ~ B- LAAO (if implementing WAP requirements): 

Signature: f/J412 A:!!} aA--j Date: &/t 'I /6 f Signature: I Date: 

,9-ICApproved D ~Major Rev. D Hold for next Rev. 
Do changes affect WAP data collection, data quality, 

Site Project Mgr/Line Mgr:.::f(4ot. Ftll.bl"lfkCII. .. ~....t\1'\ ~o,nr;t;ce criteria? 

Signature:~...._1J"'-Jr. ~ ~..JI"' l Date:, .. J3 .. 6l es No 

USQ Scr~ner (if applicable): Not applicable Ifyes, date ofCBFO approval: 

Signature: I Date: 
(documentation attached) 

NOTE: Changes can be designated on the document and attached to this form. 

Effective date for this intedmchange: o&JJis)o\ ,, ,, "-" 
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HISTORY OF REVISIONS 

Revision Pages 
No. Date Revised Reason for Change 

0 06130100 - New report (TWCP-03941) 

1 12/04/00 All 
Make report a controlled document and respond to 
CAR-00-036 

2 05/17/01 All 
To respond to CBFO review comments and to 
update to include new AK information 

2/ICl 06/18/0I Att. 3, pp. 1, 4 
Remove H WN U213 to make time lines consistent 
with text 

Title page, vi, vii, ix, I, Claritication and update of information. 
2/IC2 03/21/02 2, 20, 241 Table 5, 35 

Att. 3, 4 
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AK 
AK Information Summary 

CFR 
CLS 

CMPO 
D 

DBBP 
DHDCMP 
DL 
DOE 
DTP 
OWLS 
EPA 
F 

FOOF 
GB 
HEPA 
HWN 
K 

LANL 
M 

MEG AS 
MTSC 

MSE 
MT 
NDA 
OSWER 
p 

PF-4 
PIS [code] 
QA 
QP 
R&D 
RCRA 
RD&D 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste Acceptable 
Knowledge l11.formation (TWCP-PLAN-0.2.7-001) 
Code ofFederal Regulations 
Chemistry and Laser Science [Division]-former name of C 
Division 
octylphenyldiisobutylcarbamoylmethylphosphine oxide 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
dibutyl butylphosphonate 
dihexyl N,N-diethylcarbamoylmethyl phosphonate 
discard limit 
U.S. Department of Energy 
detailed technical procedure 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
EPA hazardous waste number prefix for hazardous wastes from non
speci fie sources, defined in 40 CFR Subpart D, Section 261.31 
dioxygen difluoride 
glove box 
high-efficiency particulate air 
hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
miscellaneous [identifier for TWCP records for miscellaneous 
processing] 
Multiple Energy Gamma Assay System 
Miscellaneous [designator for individual documents in 
miscellaneous operations reports in Attachment 1, Acceptable 
Knowledge Roadmap] 
molten salt extract 
material type 
non-destructive assay 
Office of Solid Waste and Emergency Response (EPA) 
EPA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33( e) 
Plutonium Facility, Building 4 
process/status [code_l 
quality assurance 
quality procedure 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
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RFETS 
RLWTF 
RMDC 
SME 
TA 
TBP 
TCLP 
TRU 
TWCP 
u 

UCNl 
voc 
WIPP 
WTPPWAC 

WIPP WAP 

WOOF 
WPRF 

Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
technical area 
tributyl phosphate 
toxicity characteristic leaching procedure 
transuranic 
Transuranic Waste Characterization Program 
RCRA hazardous waste number prefix for toxic waste defined in 40 
CFR Subpart D, Section 261.33(f) 
Unclassified Controlled Nuclear Information 
volatile organic compound 
Waste Isolation Pilot Plant 
Waste Acceptance Criteriafor the Waste lwlation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit hwed to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) 
Waste Origination and Disposition Form 
Waste Profile Request Form 
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T A-55 PROCESS/STATUS (P/S) CODE INDEX 

Page vi ofx 

Note: This index indicates the main process AK report and report section that covers each P/S 
code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

AC Actinide Chemistry, R&D Miscellaneous Operations 

ACl Actinide Chemistry, R&D Miscellaneous Operations 

AC2 Actinide Chemistry, R&D Miscellaneous Operations 

AC3 Actinide Chemistry, R&D Miscellaneous Operations 

ACL Analytical Chemistry Laboratory Miscellaneous Operations 

AD Actinide Processing Demonstration Miscellaneous Operations 

APD Actinide Processing Demonstration Miscellaneous Operations 

AX Solution Assay Miscellaneous Operations 

CF Cement Fixation Nitrate Operations 

CK RD&D Volatile Fluoride Pu Recovery Miscellaneous Operations 

cv R&D Experimental Chlorination 
Miscellaneous Operations 

Processes 

ex Chloride Anion Exchange Chloride Operations 

EDC Electrolytic Decontamination Miscellaneous Operations 

EOC Experimental Oxide Characterization Miscellaneous Operations 

EV Evaporator Nitrate Operations 

EXT Extraction RD&D Miscellaneous Operations 

FDL FOOF Demonstration Loop Miscellaneous Operations 

FLU Fluorination RD&D Miscellaneous Operations 

HP Cement Fixation Nitrate Operations 

HRS High Resolution Spectroscopy Miscellaneous Operations 

lB Matrix Study of Pyrochemica\ Salts Miscellaneous Operations 

ICP ICP-AES Analysis Miscellaneous Operations 

IE Isotope Enrichment Miscellaneous Operations 

IS Incinerator Nitrate Operations 

LI XF6 Experimental Measurements Miscellaneous Operations 

LIBS 
Laser-Induced Breakdown 

Miscellaneous Operations 
Spectroscopy System 

ME Metallography Miscellaneous Operations 

NCO Nonconfirming Drums Miscellaneous Operations 
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PIS Code PIS Name 

OR Direct Oxide Reduction 

PTS RD&D Pretreatment Study 

PX Pyrochemical R&D 

RASSIRSS Raman Spectroscopy System 

RB Roasting and Blending 

RBJ Roasting and Blending Jr. 

RC Rotary Calciner 

RD Repackaging into Retrievable Drums 

RR Ion Exchange 

SA Super Acid RD&D 

SMP SP Mounting Preparation 

so Super Oxidizer, FOOF Program 

ss Salt Stripping 

STF Standard Fabrication 

vs Confirmation, Inspection & Sampling 

WM Waste Management 

xo Inactive or Unspecified P/S Material 

XES X-Ray Energy Spectroscopy 

xo Inactive or Unspecified P/S Material 

XP RD&D Experimental Processes 

Page vii ofx 

Process AK Report* 

Pyrochemical Processes 

Nitrate Operations 

Special Processing 

Miscellaneous Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Miscellaneous Operations 

Nitrate Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Pyrochemical Processing 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

Miscellaneous Operations 

* Process AK reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Miscellaneous Operations (this report), 
Nitrate Operations (TWCP-AK-2.1-005,R.2), Pyrochemical Processes (TWCP-AK-2.1-006,R.2), and Special 
Processing (TWCP-AK-2.1-007,R.2) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Miscellaneous Operations 

PIS codes: 

Page viii ofx 

AC, ACl, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, 
LI, LIBS, ME, NCO, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed, combustible and non
combustible debris; liquid wastes sent to the Radioactive Liquid Waste Treatment Facility at 
TA-50 or immobilized in cement (as part of nitrate operations) 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations and TA-55 
plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from miscellaneous operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility (Building PF-4), Rooms 105, 106, 112, 113, 115, 120, 124, 126,208, 
209, 210, 401, 409, 420, and 432 

Description of the process waste (physical form and typical content description): 

Primarily debris waste, including cellulosic materials, plastic, rubber, ceramic, metal and glass 
debris, and waste sent to nitrate operations to be immobilized in cement. 

Summary Category Group: S5000 

Waste Matrix Codes: S51 00, S5300, S5400 

Description of the waste-generating process: 

The overall goal of the miscellaneous operations is to recover plutonium from metal, metal 
alloys, scrap, and residues and produce a purified plutonium oxide product or feedstock for 
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conversion to metal. Processes in miscellaneous operations include pretreatment, dissolution, 
purification, and hydroxide precipitation. 

Process feed: 

Plutonium metal or metal alloy, oxides and hydroxide cakes; pyrochemical salts; anode heels; 
ash; and residues from other DOE facilities 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositions. 
Americium-241, neptunium-237, and uranium-234 may be present at detectable concentrations 
as decay products of their plutonium precursors. Some of the processes separate plutonium and 
americium, or plutonium and uranium, such that the waste is usually enriched in Am-241 or U-
234, but may also be depleted in some cases. Pa-231 and Cs-13 7 may be present in trace 
amounts due to their widespread presence as contaminants in TA-55 operations. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• No K or P codes 

• FOOl: PIS codes WM, XO, XO (trichloroethylene and 1,1,2-trichloro-1,2,2-trifluoroethane 
(freon)) 

• F002: PIS codes AC, AC l, AC2, AD, APD, SA, WM, XO, XO ( chlorobenzene, methylene 
chloride, tetrachloroethylene, trichloroethylene) 

• F003: AD, APD, ME, SA (acetone, diethyl ether, methanol, xylene) 

• F005: PIS codes AC, ACI, AC2, SA, WM, XO, XO (benzene, methyl ethyl ketone, toluene, 
pyridine) 

• D004 (arsenic) and DOlO (selenium): PIS codes AD, FDL, FLU, RASSIRSS, SO, XES, XP 

• D005 (barium) and D006 (cadmium): PIS codes AD, CK, CV, EXT, FDL, FLU, IB, LI, 
RASSIRSS, SO, XES, XP 

• D007 (chromium) and D009 (mercury): PIS codes AC, ACl, AC2, ACL, AD, APD, AX, CK, 
CV, EDC, EOC, EXT, FDL, FLU, IB, ICP, Ll, ME (D007 only), RASSIRSS, SA, SO, STF 
(D007 only), WM, XO, XES, XO, XP 

• D008 (lead, excluding leaded gloves): PIS codes AD, APD, CK, CV, EXT, FDL, FLU, IB, LI, 
RASS/RSS, SO, WM, XO, XES, XO, XP 

• *D008 (leaded gloves only): PIS codes AC, AC 1, AC2, ACL, AD, APD, AX, CK, CV, EDC, 
EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, Ll, ME, RASSIRSS, RD, SA, SO, STF, VS, WM, 
XO, XES, XO, XP 

• DOl 0 (selenium): PIS codes AD, FDL, FLU, RASSIRSS, SO, XES, XP 

• DOll (silver): PIS codes AC, ACl, AC2, AD, CK, CV, EXT, FDL, FLU, IB, LI, RASS/RSS, 
SO, XES, XP 
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• 0018 (benzene): PIS codesAC,ACl,AC2, SA 

• 0019 (carbon tetrachloride): PIS codesAD,APD, CV, RASSIRSS 

• 0021 (chlorobenzene): PIS codeAPD 

• 0022 (chloroform): PIS codes AC, ACl, AC2, APD, WM, XO, XO 

• 0035 (methyl ethyl ketone): PIS codes WM, XO, XO 

• 0038 (pyridine): PIS code AC, AC 1, AC2, SA 

• 0039 (tetrachloroethylene): PIS codes AD, APD, CV 

• 0040 (trichloroethylene): PIS codes ME, WM, XO, XO 

• No HWN: PIS codes LIBS, NCO, SMP 

Process waste volume (if known): 

Page x ofx 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1979-present 
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PROCESS AK REPORT FOR 
MISCELLANEOUS OPERATIONS AT TA-55 

1.0 INTRODUCTION 

Page 1 of38 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-l.l-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generate TRU waste in the Plutonium Facility at Technical Area 
(TA) 55, one ofthe TRU-waste generators at Los Alamos National Laboratory (LANL). 
By doing so, this report provides detailed technical support for several waste stream AK 
summary reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from 
miscellaneous (i.e., mixed oxide, uranium, analytical, and research and development) 
processes covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much ofthe AK information related to miscellaneous operations is contained 
in Transuranic Waste Characterization/Certification Project (TWCP) Record 
No. TWCP-3546. Individual documents in this record have been assigned a 
separate identifier, M-nnn, where nnn is a sequential 3-digit number. This 
referencing nomenclature is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) is contained in these records, and is not included in this report. Such 
records are identified as UCNl in the Acceptable Knowledge Roadmap (Attachment 1 ). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK-2.1-002) 

• Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Report for Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) (this report) 

• Process Acceptable Knowledge Reportfor Nitrate Operations at TA-55 (TWCP-AK-
2.1-005) 

• Process Acceptable Knowledge Reportfor Pyrochemical Processes at TA-55 
(TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Reportfor Special Processing at TA-55 (TWCP-AK-
2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, miscellaneous 
processes include 36 individual processes that are each assigned a P/S code, as listed on 
the cover page of this report. The search and compilation of AK information was based 
on PIS code because that is the most detailed level of process information generally 
recorded in waste generation records. The process AK reports frequently cross-reference 
one another because P/S codes in one operational area often provide the material feed for 
P/S codes in another area. An index ofP/S codes cited in this process AK report follows 
the list of acronyms; this index lists process descriptions and the primary process AK 
report in which that P/S code is discussed. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

Page 3 of38 

The following sections describe processes used in miscellaneous operations, and identify 
the resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF -4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Processes in miscellaneous operation were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes, including those for non-defense activities. Some debris waste was also 
co-mingled with room trash related to these same operations (both defense and 
non-defense), and was initially boxed as low-level waste. Subsequently, some of 
these waste boxes were returned for disposal in drums as TRU waste when on-site 
radioassay results showed them exceeding the low-level discard limits (TWCP-
816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set of LANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all debris waste in a similar fashion, regardless of the 
process (i.e., P/S code) of origin. Inspection, collection, documentation and 
packaging operations of solid, certifiable TRU wastes at TA-55 are conducted in 
PF-4 by a waste management section or team (TWCP-352, TWCP-700, TWCP-
701, TWCP-3943). Wastes from all TRU waste-generating activities at TA-55 are 
handled and packaged into waste containers by this team based on the material 
content of the waste, without regard to P/S code. Materials are considered waste 
only when they have been received and processed by the waste management 
team. 

Assignment of a particular waste container to a waste stream is made on the basis 
of waste generator information compiled in the AK Information Summary. Waste 
generator information is reviewed to identify the types and sources of waste items 
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present in each drum, in order to evaluate the most appropriate waste summary 
group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during miscellaneous operations include primarily debris wastes 
and wastes entered into the cement fixation process or sent to the Radioactive 
Liquid Waste Treatment Facility (RLWTF) at TA-50. General debris waste 
categories from miscellaneous operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris waste items are contaminated with small amounts of radioactive and 
chemical substances. In addition to these general debris categories, miscellaneous 
processes also generated waste consisting of organometallic and inorganic solids 
of various compositions, sand and slag, ash, and crucibles. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1979, when miscellaneous 
processes first began at TA-55, to the present. Process wastes from miscellaneous 
operations have different associated EPA hazardous waste numbers (HWNs) 
depending on the time period during which they were generated. The P/S codes, 
their time period of generation, and corresponding HWNs are shown graphically 
in Attachment 3, Time Lines. These time lines are based on a review of procedures 
that guided the experimental and demonstration studies and miscellaneous 
research and development (R&D) operations at TA-55 and information from 
SMEs familiar with the operations. Many of the operations were of short duration 
and/or changed frequently. Initiation or continuation of a process was based on 
the date of approval for a given procedure. In some cases, a series of procedures 
or related documents for one process could be located to establish the timeline. In 
many other cases, discontinuities between procedure titles and numbers made it 
difficult to determine how long the process may have continued before it was 
modified or ended. For purposes of this report, the time period for the process is 
assumed to continue two years beyond the date of the last approved procedure 
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unless otherwise indicated. Some processes have continued to the present. In 
cases where a given procedure did not identify the associated P/S code for the 
operation, a P/S code assignment was applied when the process description 
matched or was similar to a description in a previous or later revision of the same 
or a related procedure. Procedures were not available for some PIS codes (see 
Attachment 4). For these P/S codes, interviews with SMEs were used to develop 
process descriptions and timelines. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation and disposal ofwaste by 
miscellaneous operations. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, as well as associated 
maintenance operations and TA-55 plutonium research are the sources ofTRU 
waste generated at TA-55. Detailed background information about theTA-55 
plutonium recovery processes can be found in Wastefrom Plutonium Conversion 
and Scrap Recovery Operations (TWCP-352). A full-block flow diagram for 
plutonium processing and waste management at TA-55 is given in reference 
TWCP-886. 

Research, development, and demonstration (RD&D) projects at TA-55 comprise 
an array of activities involving applied techniques and methods designed to study 
and improve processes associated with the purification, separation, extraction, 
recovery, and characterization of actinides (primarily plutonium) from various 
matrices. The nature of many of the investigations and experimental activities was 
such that no one detailed procedure could describe the variety of activities carried 
out. In many cases a definitive list of chemicals and reagents used in the 
investigations was not available. The process descriptions that follow are 
categorized by process group and are arranged within each group in approximate 
chronological order. A complete listing of P/S codes for miscellaneous operations, 
their descriptions, feed materials, and inputs and outputs is found in Attachment 
4. A simplified process flow diagram for miscellaneous operations is found in 
Attachment 5. 
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3.5.1 Extraction, Separation, and Characterization Studies (PIS Code AD) 

From July 1979 until September 1994 or later, a series of similar 
actinide extraction, separation, and characterization R&D studies 
occurred in Room 208. These studies were conducted under various 
revisions of three series of procedures: processing of actinide hydroxide 
cakes from chloride and nitrate operations, development of sensors and 
instrumentation for online chemical analysis, and purification process 
development. A PIS code was not assigned to some of the earlier 
revisions, but is identified as PIS code AD in the latest revision of each 
senes. 

In this subsection, each revision of the hydroxide cake processing 
procedure is described separately because the chemical list and waste 
produced in the procedure differed in each revision. 

• Beginning in July 1979, gloveboxes (GB) 231 and 233 in Room 208 
were designated for americium R&D (M~0181TWCP~3546). These 
wet chemical experiments involved the use of evaporator hydroxide 
cake samples as the process feedstock. The process accountability 
flow diagram and procedures for PIS code AD do not identify the 
PIS codes that feed this operation; however, according to an SME 
(M~0531TWCP~3546) familiar with this operation, evaporator 
hydroxide cake samples came from PIS codes EV and HP (part of 
TA~55 nitrate operations). The hydroxide cake samples were 
dissolved in concentrated nitric acid, sampled to determine 
hydrogen, americium, and other principal cations, and subjected to 
extraction and separation phases to strip off the organics. The 
reagent list includes concentrated and dilute acids and caustics. 
Dibutyl butylphosphonate (DBBP) and kerosene were used in the 
extraction process. 

• Presumably, americium activities occurred as indicated above until 
August 1983 when the procedure was revised. The modified 
procedure indicates that GB 231 and 233 were no longer limited to 
americium R&D but were assigned for use in general process R&D 
studies (M~O 191TWCP~3546). Experimental investigations 
associated with the revised procedure involved chloride anion~ 
exchange separations of plutonium, americium, thorium, neptunium, 
uranium, magnesium, and calcium. The process feedstock for these 
experiments is assumed to have been evaporator hydroxide cake 
samples from PIS codes EV and HP (M~0531TWCP~3546). The 
reagent list includes concentrated and dilute caustic and acid 
solutions, DBBPilsopar (an isoparaffinic hydrocarbon solvent) and 
tributyl phosphate (TBP)/Isopar for solvent extraction, as well as 
platinum and platinum~rhodium alloys. Lead hydroxide, oxide and 
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nitrate are indicated as being used "less frequently." An SME 
familiar with this P/S code had "not come across any lead 
compounds" during his tenure beginning June 1989 (M-034/TWCP-
3546). However, because the SME's tenure began after the presumed 
end date ofthis activity, no definitive determination can be made 
about the presence or absence of lead in the process waste stream. 
The SME further stated that mercury was present in the 1984/85 time 
frame. Other chemical reagents listed in this procedure consist of 
acids, bases, and other extraction solvents that are not RCRA-listed 
constituents with associated HWN s. 

• It is assumed that operations of a similar nature continued in 
Room 208, GB 231 and GB 233 until December 1986. At this time, 
in addition to GB 231 and GB 233, a third glovebox (GB 289) was 
assigned for general chemical and electrochemical research with 
actinide solutions (M-020/TWCP-3546). Experimental investigations 
conducted under the revised procedure appear to be similar to the 
two previously described procedures. The chemical list is similar 
except that lead-containing compounds are no longer indicated. 
(However, see the discussion below about lead as a possible 
constituent in the feedstock material.) Additional materials used in 
these studies included gallium and tantalum metals, oxides, or salts 
as solids or in solution; tetraethylamine hydrochloride, 
tetraethylamine hydroxide, hydrazine dihydrochloride, and 
perchloric acid. 

• It is presumed that various chemical and electrochemical 
experimental research with actinide solutions continued in the same 
room and gloveboxes as indicated above until February 1989, at 
which time the procedure was revised again. The additional 
investigations described in the revised procedure involved studies of 
plutonium (III), plutonium (IV), and plutonium (VI) complexed by 
nitrate and fluoride (M-021/TWCP-3546). The chemical list is 
similar to the previously described operations with the exception of 
dihexyl N, N-diethylcarbamoylmethyl phosphonate (DHDCMP) and 
octylphenyl-diisobutylcarbamoylmcthylphosphine oxide (CMPO) 
used in extraction experiments. None of the chemical inputs to the 
process are RCRA-regulated constituents with associated HWNs. 

In February 1989, various research studies involving sensors and 
instrumentation suitable for online chemical analysis took place in 
Room 208, GB 261 and GB 262 (M-022/TWCP-3546). The list of 
frequently used chemicals includes concentrated and dilute acids and 
bases, actinide salts or oxides, and reducing agents. 
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Purification process development investigations occurred in Room 208, 
GB 230, GB 238, and GB 274 from May 1988 through September 1994. 
Processes carried out were of a non-routine developmental nature 
involving research, process development, small scale "trouble-shooting," 
and occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium (M-006/TWCP-3546). 
Frequently used chemicals included concentrated and dilute acids and 
bases, analytical standards, and reducing and oxidizing agents. 
Tetrachloroethylene and diisopropyl benzene are listed as solvent 
diluents, and methanol and ethanol are listed as "infrequently used 
chemicals." Waste streams containing or contaminated with 
tetrachloroethylene would result in the assignment of the EPA HWN 
F002 for spent halogenated solvents. Carbon tetrachloride is indicated as 
being used as a solvent diluent from July 1991 to March 1992. Because 
carbon tetrachloride was not used as a degreaser, the EPA HWN FOOl 
for carbon tetrachloride does not apply; however, the EPA HWN DO 19 
for carbon tetrachloride would be applied unless analytical data indicate 
that the concentration of the hazardous constituent does not exceed the 
applicable regulatory threshold limit. The procedure did not clarify how 
methanol was used in the process; however, an SME (M-034/ 
TWCP-3546) familiar with the process stated that methanol and ethanol 
slushes were used in cooling baths outside the glovebox. Methanol used 
outside the glovebox would not become part of the TRU waste stream 
and the EPA HWN would not apply. However, methanol and/or ethanol 
may also have been used for cleaning inside the glovebox (M-034/ 
TWCP-3546). 

Wastes that may be generated under PIS code AD include typical 
laboratory debris such as labware (e.g., glass, plastic, rubber, or metal 
materials and supplies), rags from general cleanup, spent solutions, and 
typical glovebox operations waste, including drybox gloves, windows, 
gaskets, and high-efficiency particulate air (HEPA) filters. Other wastes 
include the strip solutions and raffinate, spent organics, and unused 
hydroxide cake samples. The procedure indicates strip solutions and 
spent organics were stored but does not address ultimate disposal of 
these spent solutions. The process accountability flow diagram for P/S 
code AD indicates outputs from this operation may be sent to the vault, 
returned to the originating P/S code, or directed to aqueous recovery or 
cement fixation based on the discard limit (DL). Materials may also be 
sent for chemical analysis or transferred to PIS code APD for further 
experimental development. Assuming that evaporator hydroxide cakes 
comprised the primary feed material for this code, the hazardous 
constituents associated with the feedstock material may be concentrated 
in the actinide-containing matrices and solutions that arc discarded as 
waste. Based on information presented in TWCP-AK-2.1-002,R.2 
(chloride operations) and TWCP-AK-2.1-005,R.2 (nitrate operations), 
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hydroxide cakes may contain the heavy metals cadmium (0006), 
chromium (0007), lead (0008), mercury (0009), and silver (DO 11 ). 

3.5.2 Halogenation Studies (PIS Codes CK, CV, FDL, FLU, IE, LI, SO) 

A variety of halogenation (chlorination and fluorination) studies were 
conducted in various rooms and gloveboxes in Building PF-4, Rooms 
105, I 06, 113 and 208, from March 1988 to October 1992. Brief 
descriptions ofthese related operations are provided below. Standard 
debris waste items that were generated from these operations included 
rags from general clean-up, miscellaneous tools, labware (glass, plastic, 
or metal), typical glovebox operations waste; additional types of wastes 
are listed with each process description. 

R&D efforts utilizing fluorinating agents to fluorinate ash samples 
containing plutonium residues were conducted in Room I 05, GB-177, 
beginning in March 1988 under PIS code SO. A gas flow loop was used 
to pass a fluorinating agent through a gas-solid reactor where plutonium 
in the solid residue reacted chemically to form solid PuF4 or gaseous 
PuF6 (M-007, M-008/TWCP-3546). Gaseous PuF6 was trapped in a cold 
trap, distilled, and reduced to PuF4. This process was similar to that used 
in PIS codes FLU and CK (described later in this section) insofar as they 
all involved related functions (i.e., extraction of plutonium from various 
matrices), but each process used a slightly different approach (M-0351 
TWCP-3546). Chemicals used in this process included fluorine and 
various halogen fluorides, aluminum oxide, and sodium bicarbonate. 
The feed material was ash generated in the incinerator (PIS code IS) and 
had passed through the rotary calciner (PIS code RC) (M-0531 TWCP-
3546). Raw ash from the incinerator contains the heavy metals barium 
(0005), cadmium (0006), chromium (0007), lead (DOOS), and silver 
(DO I 1) in concentrations exceeding the Toxicity Characteristic Leaching 
Procedure (TCLP) limits. Calcined ash also contains these metals 
(except silver) above the TCLP limits. The process accountability flow 
diagram for PIS code SO indicated that process outputs (i:e., unreacted 
ash and solid PuF 4) were sent to the vault. Some fluorinated items may 
have been sent to CLS-1 for analysis. In addition to the standard debris 
waste items, process waste also included spent aluminum oxide and 
sodium bicarbonate. 

Fluorination of plutonium-containing residues was also carried out in 
Room 106, GB-185, beginning in October 1990 (M-0091TWCP-3546). 
Fluorination operations at this location may have occurred prior to 1990 
because the procedure reviewed was a revised document and the process 
was not indicated as being new. The process end date was approximately 
October 1992 (M-035/TWCP-3546). This process appears to be identical 
to the fluorination operation (PIS code FDL) described below; however, 



TWCP-AK-2.1-004,R.21TC2 (LA-UR-02-1714) 
Effective Date: 03121102 Page 10 of38 

the procedure indicates that methanol is used in the cold trap outside the 
glovebox. In addition to the standard debris waste items, process waste 
also included spent aluminum oxide and sodium bicarbonate. The 
process accountability flow diagram for PIS code FDL indicated that 
process outputs (i.e., solid residues and PuF 4 product) were sent to the 
vault. 

PIS code FDL was conducted in Room 105, GB-192, from August 1991 
through March 1995, when it was dismantled. This process was part of 
the dioxygen difluoride (FOOF) program and consisted of a gas flow 
loop to conduct experiments that demonstrated the feasibility of 
fluorination at room temperature (M-0 11, M-0361TWCP-3546). The 
procedure does not identify the precise nature of the plutonium-bearing 
matrices. PIS code FDL used FOOF as an oxidizing agent and methane 
as a reduction agent. Carbon tetrafluoride was a reaction byproduct. 
Aluminum oxide and sodium bicarbonate were used as "getter" beds for 
excess fluorine. Liquid nitrogen was used in a cooling bath outside the 
glovebox and was not contaminated by materials inside the glovebox. 
Cooling was also accomplished by circulating refrigerant mixtures of 
freons. Upon dismantling the gas loop, the freon was captured. PIS code 
FDL did not involve the use of any chlorinated compounds. In addition 
to the standard debris waste items, process waste also included spent 
aluminum oxide and sodium bicarbonate. The process accountability 
flow diagram for PIS code FDL indicated that process outputs (i.e., solid 
residues and PuF4 product) were sent to the vault. 

PIS code CK was a fluorination operation carried out in Room I 05, GB-
193, beginning in May 1991 (M-010, M-0351TWCP-3546). The 
procedure does not identify the precise nature of the plutonium-bearing 
matrices. If ash was a process input (as in PIS codes SO and FDL), the 
same heavy metals may be important for subsequent processes that use 
feedstock from PIS code CK. The organic chemicals 1-propanol and 
trichloroethylene were used in cold traps and cooling baths in the 
standard TA-55 configuration located outside the glovebox 
(M-0351TWCP-3546). The process accountability flow diagram for PIS 
code CK indicated that outputs from this operation were sent to the 
countroom or vault or transferred to PIS code PTS (RD&D Pretreatment 
Studies, covered in TWCP-AK-2.1-005,R.1, nitrate operations). 

PIS code IE (the Phoenix Project) ran from about 1984185 until 1990 
(M-0351TWCP-3546). It involved the usc ofPuF6 and refluorinating 
agents. No RCRA constituents of concern were involved in the 
operation. 

PIS code Ll was a fairly pure operation in Rooms 105, 106, and 113 that 
converted small quantities ofPuOz to PuF6 (M-0351TWCP-3546). The 
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converted material was given to whomever needed it for further R&D. 
The timeline is likely similar to that for PIS code IE. No RCRA 
constituents of concern were involved in the operation. 

Separation operations involving experimental chlorination processes 
similar to the previously described fluorination procedures were initiated 
in Room 106, GB-165, in March 1991 under PIS code CV (M-026/ 
TWCP-3546). A gas loop was used to flow carbon tetrachloride and 
perchlorocarbons (M-035/TWCP-3546) through a gas-solid reactor to 
chlorinate plutonium oxides to form recoverable plutonium compounds. 
Once produced, the plutonium compounds and/or plutonium-bearing 
matrices were subjected to further treatment to achieve complete 
plutonium recovery. Process chemicals included dilute acids and bases 
and chlorinated hydrocarbons. Carbon tetrachloride and 
tetrachloroethylene were used in the cold traps, which were ofthe 
standard TA-55 configuration located outside the glovebox (M-035/ 
TWCP-3546); therefore, the coolant chemicals would not have been part 
of the TRU waste stream. Process outputs from this operation may have 
been sent to the vault via the countroom, returned to the originating PIS 
code, or transferred to aqueous recovery or cement fixation (based on 
the discard limit). Sub-accountable samples may have been sent to 
chemical analysis. 

Plutonium chlorination operations were used to recover or purify 
plutonium compounds and/or plutonium-bearing matrices in Room 208, 
GB-223, beginning in October 1992. During November 1994 the 
operation shifted to Room 106, GB-160 (M-027/TWCP-3546). The P/S 
code for this operation is identified as CV. This operation involves the 
use of various reagents, which are passed through a gas-solid reaction 
loop to produce recoverable plutonium compounds. Chemical reagents 
include dilute acids and bases, carbon tetrachloride, reducing agents, and 
ammonium chloride. In addition to the standard debris waste, process 
waste included trace carbon tetrachloride from reagent bottles. Carbon 
tetrachloride was used as a chlorinating compound in the reaction loop 
and would have been completely reacted in the chlorination process 
(M-035/TWCP-3546). Because carbon tetrachloride was not used as a 
solvent or degreaser, the EPA HWNs FOOl and F002 for carbon 
tetrachloride are not applicable. Process outputs from this operation may 
have been sent to the vault via the countroom, returned to the originating 
PIS code, or transferred to aqueous recovery or cement fixation (based 
on the DL). Sub-accountable samples may have been sent to chemical 
analysis. 

A small-scale research operation involving gas-solid and solid-solid 
fluorination and chlorination chemistry began in March 1992 in 
Room 113, GB-117 and GB 179, under P/S code FLU (M-0 12/TWCP-
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3546). The process, materials, and chemicals used in this operation were 
similar to those used in PIS codes SO and CK because they all involved 
related functions (i.e., extraction of plutonium from various matrices) 
although each process used a slightly different approach (M-035/ 
TWCP-3546). The process feedstock (ash) was generated in P/S code IS 
and also passed through the rotary calciner (P/S code RC) (M-053/ 
TWCP-3546). Raw ash from the incinerator contains the heavy metals 
barium (D005), cadmium (D006), chromium (D007), lead (D008), and 
silver (DO 11) in concentrations exceeding the TCLP limits. Calcined ash 
also contains these metals (except silver) above the TCLP limits. The 
process accountability tlow diagram indicates that process outputs are 
sent to the vault or the originating P/S code. Some items were sent to 
CLS-1 for analysis. No organic chemicals are listed in the procedure. In 
addition to standard debris waste, other process wastes included used 
vacuum pump oil, and heating mantles. Hazardous constituents are not 
expected to be present in these waste items. 

3.5.3 Non-Aqueous Dissolution/Extraction Operations (P/S Codes AC, ACl, 
AC2, AC3, AX, SA) 

Several non-aqueous dissolution/extraction operations occurred in 
Building PF-4 beginning in 1989 and continuing at least until 1994. 
These operations arc described below. 

In January 1989, research operations in Room 208, GB 203, involved 
the dissolution of actinide compounds and actinide-containing matrices 
in superacid media. (M-004/TWCP-3546). The superacid solutions were 
evaporated to leave solid products that were analyzed by a variety of 
methods. Chemical use included anhydrous hydronuoric acid, antimony 
pentafluoride, HS03F, hydrofluoric acid, and "other superacid solvents" 
(which are not specified in the procedure). The PIS code for this 
operation is not identified in the procedure but the process description is 
consistent with PIS code SA (M-024, M-037/TWCP-3546). This PIS 
code covered two separate activities that did not overlap in time. PIS 
code SA began in 1989 with superacid work, but the process changed 
approximately in 1991 to organometallic studies. According to the SME, 
organic compounds (i.e., solvents) were never used with superacid 
media. Aluminum oxide and magnesium oxide were used to absorb 
superacid components. These spent oxides were discarded along with 
contaminated glass. Hazardous constituents are not expected to be 
present in any of the waste streams from the superacid work. 

The study of the organometallic chemistry ofuranium and thorium in 
non-aqueous solvents (as part of P/S code SA) was conducted in 
Room 208, GB-216 and GB 230, in 1989 (M-024/TWCP-3546). 
Chemical reagents and solvents are not specified but the procedure 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21102 Page 13 of38 

indicates that materials used in the process may include "hydrocarbon, 
ethereal, and aromatic solvents, organic reagents, and inorganic salts." 
The procedure was revised in 1991, at which time the operation was 
conducted in Room 105 (GB 166 and GB 177) and Room 208 (GB 230 
and GB 240). The process consisted of a variety of small-scale 
organoactinide operations involving fundamental research ofthe 
synthesis in non-aqueous media of new actinide compounds, their 
characterization and reaction chemistry, and application to existing 
actinide processing technology. Due to the range of experimental studies 
conducted under this P/S code, a definitive list of chemical reagents does 
not exist; however, previous studies involved the use of a wide range of 
hydrocarbon solvents, including the D-listed and F -listed constituents: 
methylene chloride (F002), diethyl ether (F003), benzene (D018, F005), 
toluene (F005), and pyridine (0038, F005). Tetrahydrofuran and toluene 
were also used in the organometallic process. Neptunium and plutonium 
metal were put into tetrahydrofuran and dried. Bromine and/or iodine 
were added to create plutonium iodide, the starting material for other 
studies. In addition to standard debris wastes, process wastes may have 
included reaction by-products and residues, various pieces of laboratory 
equipment, spent organic solvents, and filtration media. Process outputs 
from this operation may be sent to the vault, returned to the originating 
P/S code, or transferred to aqueous recovery or cement fixation (based 
on the discard limit). 

The procedure associated with the previous operation was revised once 
again in March 1994. The P/S codes for these operations are indicated as 
AC, ACl, AC2 and AC3. SMEs (M-038/TWCP-3546) familiar with 
these activities indicated that the process began as P/S code AC in 
February 1989 and transformed to P/S code AC2 in February 1994. P/S 
codes AC2 probably ran concurrently with ACI. This revised procedure 
indicates that operations occurred in the same rooms and gloveboxes 
identified in the previous revision. The distinguishing features between 
ACI and AC2 were that ACl was an analytical process using aqueous 
compounds, predominantly dilute nitric, hydrochloric, and perchloric 
acid solutions. These acidic solutions would have been neutralized and 
precipitated to recover the plutonium. Solutions were sent to 
cementation. The solids were rinsed from rags with water before the rags 
were discarded. Any perchloric salts would be in the neutralized acidic 
solutions or in the rinse solutions, which were both sent to cementation. 
P/S code AC2 involved synthesis of(air-sensitive) new compounds in an 
inert glovebox. This was a non-aqueous process. P/S code AC3 is not 
related to P/S codes AC 1 or AC2, but is predominantly a metal operation 
(M-038/TWCP-3545). This code had not yet become active by the time 
this report was prepared, and no other information was available for it. 
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The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-0251TWCP-3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis of new 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 
The chemical list indicates the use of a variety of materials, including 
organic solvents (e.g., pyridine, toluene and benzene), alkaline earth 
metals, and transition metals. The SMEs (M-0381TWCP-3546) familiar 
with these activities indicated that a "variety of aromatic, alkaline, and 
chlorinated solvents" (e.g., tetrahydrofuran, toluene, benzene, methylene 
chloride, and chloroform) were used in these activities. Hexane and 
acetonitrile began to be used in PIS code AC2 recently. Acetonitrile and 
tetrahydrofuran are Appendix Vlll VOCs, but their EPA HWNs (U003 
and U213 respectively) do not apply in this case. Organic chemicals 
with applicable EPA HWNs are benzene (DO 18, F005), chloroform 
(D022), methylene chloride (F002), tetrahydrofuran, and toluene (F005). 
The SME stated that waste byproducts from the operations that contain 
these constituents were not discarded but were held in the glovebox for 
reprocessing or recovery. Because the SME was not involved with these 
activities after 1994, he was unable to definitively state how the waste 
materials were ultimately dispositioned. In a later discussion, other 
SMEs (M-0381TWCP-3546) indicated that use ofthe chlorinated 
solvents associated with PIS code AC I was discontinued in 1994 and 
that items contaminated with these constituents mentioned arc still in the 
glovebox and have yet to be discarded as of the date of this report. 
Transition metals used as reagents in the synthesis of new materials in 
this process included sodium salts, potassium salts, and silver salts. The 
precipitated salt byproducts also were not discarded but were held in the 
glovebox for reprocessing and recovery. In a later discussion, other 
SMEs confirmed that silver salts associated with PIS code AC1 are still 
in the glovcbox awaiting determination for a path forward for 
disposition. Other than silver (DO 11 ), no RCRA metals were used in the 
processes (M-038/TWCP-3546). In addition to the standard debris 
wastes, process wastes may have included reaction by-products and 
residues, heating mantles, vacuum pump apparatus, various pieces of 
laboratory equipment, spent organic solvents, and filtration media. 
Process outputs for both PIS codes may be sent to the vault, returned to 
the originating PIS code, or transferred to aqueous recovery or cement 
fixation (based on the discard limit). 

PIS code AX was related to the dissolution of actinide compounds in 
superacid media but involved the assay of plutonium in nitric or 
hydrochloric acid solutions. This operation occurred in Rooms 401, 409, 
and 420. The procedure was initiated in 1988 and revised in 1989 
(M-0051TWCP-3546). Assay solutions were accumulated for transfer to 
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P/S code CX (in chloride operations) or P/S code RR (in nitrate 
operations). The use of RCRA solvents is not indicated in the procedure. 

3.5.4 Analytical Operations (P/S Codes ACL, ICP, XP) 

P/S code ACL is an umbrella operation that covers all analytical 
techniques performed in Room 124 (M-042/TWCP-3546). This P/S code 
began in the 1980s and continues to the present. Processes under this P/S 
code involve analysis of plutonium and americium, RCRA metals, and 
trace metals. Originators provide samples, which are prepared for further 
analyses (e.g., ICP and XES). Analytical preparation may involve the 
use of nitric acid solutions. Unused liquid samples are returned to the 
originator, sent to radiochemistry for counting, or sent to recovery 
operations if established discard limits are exceeded. Discardable wastes 
(based on discard limits) are disposed to the acid waste line. Some solid 
wastes (i.e., residues from chromatography) arc collected, counted, and 
sent to recovery operations if the plutonium concentration exceeds the 
discard limit. 

P/S code ICP is one of the plutonium analytical techniques associated 
with P/S code ACL (M-042/TWCP-3546). This process takes place in 
Room 106, GB 188 and began in 1987/88. Although still active, this P/S 
code will eventually be replaced by P/S code ACL. 

P/S code XP involved several small-scale R&D efforts primarily focused 
on plutonium recovery (M-049/TWCP-3546). Operations were 
conducted in Room 208, GB-227, 228, and 229. This P/S code began in 
March 1986 and ended in May 1990. It included the following activities: 

• Fluoride sintering ofPu02 took advantage of the presence of fluoride 
to aid the formation of a sintered mass of Pu02 powder at 
temperatures above 700°C. Process inputs did not involve 
constituents that would result in the generation of RCRA hazardous 
waste (M-049/TWCP-3546). 

• Chlorination of plutonium oxides involved oxides with tantalum 
chips from Rocky Flats Environmental Technology Site (RFETS). 
Chlorination was used to recover plutonium from potassium chloride 
and sodium chloride matrices. Process inputs did not involve 
constituents that would result in the generation of RCRA hazardous 
waste (M-049/TWCP-3546). 

• Processing of molten salt extract (MSE) salts generated at LANL 
and RFETS did not involve constituents that would result in the 
generation of RCRA hazardous waste (M-049/TWCP-3546). 
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• Recovery of plutonium from ash involving plutonium/thorium oxide 
mixtures generated ash residues that are likely to contain a variety of 
contaminants, including RCRA heavy metals such as cadmium, 
chromium, and lead (M-049/TWCP-3546). The ash was sent to 
recovery and ultimately cemented. The feed material was ash 
generated in the incinerator (P/S code IS) and that had passed 
through the rotary calciner (P/S code RC) (M-053/TWCP-3546). 
Raw ash from the incinerator contains the heavy metals barium 
(D005), cadmium (D006), chromium (0007), lead (D008), and silver 
(DO 11) in concentrations exceeding the TCLP limits. Calcined ash 
also contains these metals (except silver) above the TCLP limits. 

• Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium for non
destructive assay (NDA) standards (M-049/TWCP-3546). 

Waste from PIS code XP included standard debris items associated with 
laboratory operations and glovebox maintenance, as well as lead 
shielding. Phosphine oxide was used as the extracting/complexing agent 
and diisopropyl benzene, CMPO, and DHDCMP mixtures were used as 
diluents for processes involving solvent extraction of plutonium leached 
from a candidate matrix. 

3.5.5 Measurement/Detection Operations and Studies (P/S Codes EOC, HRS, 
LTBS, RASS/RSS, SMP, VS, XES) 

PIS code VS took place in Room 209, GB-21 0, and involved the 
inspection of high-purity oxides and metals to verify the inventory in the 
vault (M-045/TWCP-3546). Materials were retrieved from the vault, 
brought to the glovebox, inspected, assayed by a non-destructive 
method, sampled if necessary for chemical analysis (under different PIS 
codes), then repackaged if necessary, and returned to the vault. Waste 
from this activity would include vials if the inspected material were 
sampled, and plastic (from the bagout process). No other materials or 
chemicals were introduced. This P/S code ran only a few months, from 
August 1987 to early 1988. 

PIS code XES is a plutonium assay technique in which samples 
containing plutonium are excited with X-rays, and the resulting emission 
spectra are measured to determine plutonium concentrations 
(M-042/TWCP-3546). Sample preparation may occasionally require the 
use of acid/base solutions to suspend solids. Unused sample material is 
returned to the originator. The time period for P/S code XES is 1988 to 
present. The process occurs in Room 106. 

P/S code RASS/RSS involves interrogating small samples (solids or 
solutions containing Jess than I gram of nuclear material from other P/S 
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codes) using laser-based spectroscopy (M-043/TWCP-3546). This P/S 
code was created February 1993 and is still active although the process 
has not been used in two to three years. The operation takes place in 
Room 105, GB-165. Sample preparation is not conducted under this P/S 
code. 1f samples require preparation prior to spectroscopy (e.g., if the 
sample must be diluted with an acid solution because plutonium 
concentrations arc too high), the preparation steps are performed by the 
originating PIS code. Once analyzed, samples are returned to the 
originating PIS code, sent on to other P/S codes, or sent for 
recovery/reprocessing. No waste is generated from this P/S code except 
standard glovebox trash, including gloves that may be leaded or 
unleaded. 

P/S code LIBS used a laser for isotopic analyses of samples of high 
purity metals and oxides (M-047/TWCP-3546). The process was 
initiated January 1998 and is still operational. Some developmental work 
commenced prior to 1998; however, this was before the process went 
"hot." Process activities are conducted in Room 105, GB 158 and 180. 
Waste forms include standard glovebox maintenance items. There is no 
sample preparation involved, and no organic or RCRA metal 
constituents are introduced or generated during the process. 

PIS code SMP has "never gone hot" (M-044/TWCP-3546) but may start 
up at the end of 2001. The process will take place in Room 120 and will 
involve mounting samples of plutonium metal and stainless steel using a 
low-melting bismuth-tin alloy in preparation for electron microscopy. 
No organic solvents or RCRA metals will be introduced or generated as 
wastes during the process. No other sample preparation will be done 
under this PIS code. Any required surface preparation will be done at the 
originating PIS code, and samples will be returned to the originating PIS 
code. Waste will consist of standard glovebox maintenance items. 

P/S code EOC began in March 1992 in Room 208 as an experiment 
designed to calculate the surface area and pore size distribution of a 
sample and to analyze its surface characteristics (M-015/TWCP-3546). 
Mixtures of helium and nitrogen are passed through aU-shaped cell 
containing a sample to be analyzed. With the exception of nitrogen and 
helium, no solvents or chemical are used in this process (M-040/ 
TWCP-3546). Process outputs from this operation may be sent to the 
vault, returned to the originating P/S code, or transferred to aqueous 
recovery or cement fixation (based on the discard limit). 

P/S code HRS involved spectroscopic studies in Room 105, GB-189 and 
190, from January 1987 through March 1995 (M-036/TWCP-3546). 
fluorinated actinide compounds were introduced with compressed gases 
into a long-path, variable temperature cell for spectroscopic 
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measurement and in preparation for physical chemistry (M-023, M-
0361TWCP-3546). RCRA-regulated constituents were not indicated as 
being used. Process outputs, which were the experimental items used for 
analysis, are expected to have been the same as the process inputs; 
therefore, no RCRA or other waste constituents of concern were 
involved. 

3.5.6 Pyrochemical Matrix Studies (PIS Codes IB, EXT, STF) 

A pyrochemical matrix study was conducted from May 1986 through 
February 1995 in Room 208, GB-264. The process was initiated under 
PIS code lB (Incoming Oxide Blending) in May 1986 (M-0391TWCP-
3546). From 1986-1992, the process involved rod milling prior to 
screening (M-0301TWCP-3546). This process had two objectives: 
(1) blending large batches of homogeneous plutonium metal oxides (up 
to 85 percent purity) for pyrochemical operations, and (2) dissolution of 
78 percent pure (or greater) plutonium metal oxides for nitrate 
operations (M-0391TWCP-3546). The materials or impurities in oxides 
destined for dissolution consisted of high iron, chromium, and halide 
salts; therefore, this accounted for the sources of chromium in the 
evaporator bottoms. 

The process changed in August 1992 to become the Matrix Study of 
Pyrochemical Salts when a need developed to blend oxides to provide 
feed material for PIS codes RB and RBJ to make NDA standards. This 
activity continued until February 1995 when the process became PIS 
code STF, which is still an active code conducted in Room 126, GB-13 8 
and 139. The objective of this activity was to determine the effect of 
pyrochemical salt matrices on the accuracy ofNDA measurements 
(M-0291TWCP-3546). Process activities involved crushing, pulverizing, 
blending, roasting, and sieving pyrochemical salts. The results were used 
to determine handling and processing of the salts and for correction of 
bias measurements. The feed material consisted of high-purity oxides to 
use in the fabrication of standards to be used at LANL and throughout 
the DOE complex (M-0391TWCP-3546). Waste forms included a 
stainless steel capsule used to contain the standard, and stainless steel 
cans (similar in size to a paint can) used to contain the oxides. The 
process did not use or generate wastes containing liquids, solvents, 
organics or metals (except the stainless steel). Waste included typical 
glovebox maintenance items (e.g., cheesecloth, rags, HEPA filters, 
glovebox windows, gloves). Process outputs from this operation were 
sent to the vault. 

PIS code EXT was a small basic research operation that began in March 
1992 in Room 106, GB-180. This research effort explored aqueous 
extraction of plutonium from various waste streams, particularly used 
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pyrochemical salts (M-013/TWCP-3546), using acids and bases. The 
procedure does not indicate the use of any RCRA-listed chemicals. 
Wastes from this operation would include rags and paper products from 
general clean-up; labware that may include glass, plastic, or metal; 
heating mantles, and spent pyrochemical salts. The process 
accountability flow diagram and procedures for this process do not 
identify the P/S codes that fed this operation. Spent pyrochemical salts 
contain barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DO 11) at concentrations that depend upon the 
process that generated the salt. Concentrations of RCRA heavy metals 
are below regulatory limits for pyrochemical salts from direct oxide 
reduction (P/S code OR) (TWCP-2540), but concentrations arc not 
known for pyrochemical salts from salt stripping (P/S code SS) or 
special processes (P/S code PX). Residues from the solution extraction 
process were sent to the vault via the countroom, returned to the 
originating P/S code, or transferred to chloride (P/S code CX) or nitrate 
(P/S code CF) operations. The EPA HWN D constituents would carry 
through to subsequent treatment processes. Solutions were transferred to 
chloride (P/S code CX) or nitrate (P/S code CF) operations, or were 
disposed to the acid waste line if the solutions met the waste acceptance 
criteria for the RLWTF at TA-50. 

3.5.7 Hydrothermal Processing (P/S Code APD) 

P/S code APD was a hydrothermal processing procedure initiated in 
March 1996 in Room 208, GB-230 (M-001/TWCP-3546). The operation 
involves the reaction of aqueous/organic mixtures, pure organic liquids, 
or contaminated combustible solids (e.g., ion exchange resins, plastic 
filters, and cellulose rags) under supercritical conditions (i.e., high 
temperature and pressure). Feed streams include, but are not limited to, 
analytical laboratory solutions that may contain carbon tetrachloride, 
tributyl phosphate, and organic solvents (unspecified in the procedure), 
as well as lead and mercury (Cl-25/TWCP-3547). Process effluents are 
gases, liquids and salts. Organic components are oxidized to carbon 
dioxide. Nitrate contaminants are converted to nitrogen gas and some 
nitrous oxide. Components such as chlorine, sulfur, and phosphorus are 
oxidized and converted to acids or salts. Gases arc liberated; solids and 
liquids are collected for recovery or disposal. 

The types of chemical wastes generated by hydrothermal processing 
experiments arc predominantly effluents and rags. Hazardous organic 
constituents, including carbon tetrachloride, are probably destroyed by 
the hydrothermal process (M-034/TWCP-3546); therefore, organic 
RCRA-listed constituents in the feed streams would not be expected to 
be present in the resulting debris waste. Rags contaminated with carbon 
tetrachloride that were not processed through the hydrothermal reactor 
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would be assigned the EPA HWN DO 19. Hazardous inorganic 
constituents (i.e., RCRA metals) would not be present in the waste 
(M-034/TWCP-3546) other than any heavy metals present in the feed 
solutions (e.g., EPA HWNs 0008 and 0009). Process outputs from this 
operation may be sent to the vault, returned to the originating P/S code, 
or transferred to aqueous recovery or cement fixation (based on the 
discard limit). Materials may also be sent to Actinide Chemistry R&D 
(PIS codes AC1 or AC2) or Raman Spectroscopy (P/S code RASS/RSS) 
for quantification. 

3.5.8 Electrochemistry Experiments (P/S Code EDC) 

Under P/S code EDC, various electrochemistry R&D experiments were 
conducted in Rooms 105, 106, 112,208,209, and 210 in December 
1995. Electrochemistry methodologies were designed to decontaminate 
items, replace processes that produce large amounts of waste, or enhance 
chemical reactions (M-0 14 and M-031 /TWCP-3546). Electrolytes were 
typically inert nonhazardous salts. Process inputs were from the vault or 
metallurgy operations. The process involved uranium decontamination 
of disassembled weapon components from various sites with various 
levels of surface contamination with plutonium (M-041/TWCP-3546). 
The operation was strictly an aqueous process in which an alkaline 
solution was reacted with the components to precipitate uranium. A 
stainless steel cathode was used; therefore, corrosion was not an issue 
and the electrolyte was not degraded. Significant amounts of metal could 
be stripped in a short period of time. The precipitated solution comprised 
either uranyl hydroxide or uranyl sulfate, which was then dried for mass 
balance. The distillate contained small amounts of uranium. Rinse water 
was discarded to the industrial caustic waste line. RCRA metals would 
be present in the waste stream but the SME stated that there are "reams 
of analytical data" to support that RCRA metals are below regulatory 
threshold limits. However, to be conservative, it is assumed that 
chromium (D007) could be present in the stainless steel removed during 
this process (M-031/TWCP-3546). Outputs from the process arc directed 
to the vault or nitrate recovery operations (P/S code CF). 

3.5.9 Metallography (P/S Code ME) 

P/S code ME takes place in Room 115 and involves a standard 
metallography process that was initiated at TA-55 in 1979 and continues 
to the present (M-048/TWCP-3546). The purpose ofthe metallography 
operation is to characterize the microstructure of metallic or ceramic 
pieces to verify and establish the quality and effectiveness ofwelds. 
Materials examined under this P/S code consist of plutonium and 
uranium carbides, nitrides, and oxides, as well as zirconium and 
tantalum alloys, and stainless steel. Metal pieces (pellets) are cut with a 
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diamond saw. Ceramic pieces are subjected to grinding with standard 
metal grinding media (e.g., papers impregnated with silicon carbides and 
diamond). The materials are polished with several different chemical 
compounds. Prior to May 1992, a mixture of 1-10 percent 
trichloroethylene and kerosene were used. Ethanol and acetone may also 
have been used. After May 1992, these materials were replaced with a 
mineral oil and a derivative from orange peels. The polishing 
compounds were not used for their solvent properties, but rather for their 
cooling and lubricating properties. Little liquid waste is generated from 
the process. The trichloroethylene/kerosene mixture and the alcohols 
largely evaporated during the polishing process. Waste trichloroethylene 
and kerosene was accumulated, absorbed onto vermiculite, and 
discarded in 55~gallon drum. 

Metal or ceramic pieces are cleaned with alcohol and etched with 
various kinds of acid or caustic etchants, which are reused as much as 
possible. Waste etchants are neutralized; however, their disposal path is 
uncertain. Analytical data for some of the etchant residues indicated that 
these residues did not contain excessive concentrations of RCRA 
constituents; consequently, waste from this process is documented on 
Chemical Waste Disposal Records as "non~RCRA." 

Beryllium and chromium (from the stainless steel) would be present in 
the grindings. However, the beryllium is not in a form that is RCRA 
regulated. Other waste includes standard glovebox maintenance items 
(e.g., rags, glovebox gloves, and HEPA filters), and a large volume of 
grinding paper. Although generally the gloves were not leaded, leaded 
gloves are used at the grinding station and for the last 3-4 years only at 
one glovebox. 

3.5.10 Waste Management Operations (P/S Codes NCD, RD, WM, XO, XO) 

PIS code RD was used only in 1984-1986 in Room 432 (M-046/TWCP-
3546). This PIS code allowed for tracking of demonstration drums (one 
drum each year) that were packaged and prepared in accordance with the 
TA-55 Attachments to the Certification Plan (TWCP-701) to meet the 
WIPP requirements at that time. Packaging of these drums did not of 
itself result in the generation of TRU waste. The SME stated that the 
waste drums that were packaged contained non-mixed TRU waste. 

Operations under PIS code NCD occurred during the period from April 
1989- April 1991 in Room 432 (M-046/TWCP-3546). This PIS code 
was established to provide a mechanism for dealing with TRU drums 
that did not confirm specifications (e.g., recorded weight or nuclear 
material content). Non~confirming drums were temporarily set aside 
under this PIS code until such time as personnel could reprocess them 
under PIS code WM to correct the nonconfirming condition. After April 
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1991, nonconfirming drums were dealt with immediately, and PIS code 
NCD was no longer needed. 

According to an SME (M-046 and M-0501TWCP-3546) who researched 
the assignment of waste to PIS codes WM, XO, and XO, PIS code WM is 
currently limited to waste that arises from the TRU solid waste 
management operation in Room 432. This situation has been the case 
since the beginning of 1993. Room trash boxes from Building PF-4 have 
always been handled as low-level waste; however, the boxes were 
assayed to verify contamination levels and any that were determined to 
be TRU waste were diverted to Room 432 for repackaging. From May 
1987 through 1992, these boxes were created as PIS code XO or XO. 
These codes were changed to PIS code WM after 1992. Additional 
controls were placed on room trash after 1992. Trash was assayed with 
the Multiple Energy Gamma Assay System (MEGAS). When a 
container was rejected on the basis of MEG AS data, the rejected 
container was returned to the originator for removal of any "hot" 
item(s). This process also allowed for greater control to prevent 
discarding regulated materials (e.g., RCRA constituents) in room trash. 
Hence, no EPA HWNs apply to waste from PIS code WM after 1993. 

The designations for PIS codes XO and XO are based on the following 
distinctions: 

• PIS code XO was designated for waste materials that could not be 
associated with a specific room, such as a hallway, mezzanine 
offices, rest rooms and change rooms, basement, pump rooms, and 
trolleys. The waste from all these areas, except the pump rooms and 
trolleys, would be low-level waste and no RCRA constituents would 
be associated with the waste items. 

• PIS code XO indicated waste materials that were generated within 
specific rooms but could not be associated with an individual PIS 
code in that room. The room trash boxes assigned this PIS code, 
when determined by assay to qualify as TRU waste instead of low
level waste, could contain rags that had contacted ignitable 
constituents (e.g., ethanol, isopropyl alcohol, and hexane); however, 
because the waste items were not packaged as free liquids, the EPA 
HWN 0001 for ignitability would not be applicable. Other 
constituents that may have been present on rags in debris waste from 
PIS code XO included the degreasing solvents methyl ethyl ketone 
(D035, F005), trichloroethylene (0040, FOOl, F002), and 1,1,2-
trichloro-1 ,2,2-trifluoroethane [freon] (FOO 1 ); methylene chloride 
(F002) used as a paint stripper until after 1999; and chloroform 
(0022) used in a cryogenic bath. XO switched to non-RCRA 
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regulated paint strippers after 1999: Citrapeel until 2001, and 
Organicstrip at the present time. 

However, because of the difficulty in distinguishing XO from XO on the 
waste containers and in waste generator records, all EPA HWNs 
applicable to TRU waste from XO should also be applied to TRU waste 
under XO in order to be conservative. 

Two other specific situations could also result in the generation of 
additional waste items under P/S code WM. 

• During maintenance ofthe in-line glove box, changeout of the 
leaded gloves and windows would be covered under P/S code WM. 
No solvents or other chemicals were introduced during this routine 
maintenance activity. 

• A spill in Room 432 in 1989 involved the release of a Pu-239-
contaminated solution (consisting primarily of water with a minor 
amount of nitric acid) from a ventilation line. The spill was wiped up 
with rags and discarded under P/S code WM. Rags with excessive 
amounts of nitric acid would have been neutralized by dipping them 
in a calcium hydroxide solution inside a glovebox. No EPA HWN 
would be applicable to waste from this incident. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4 lists P/S codes for miscellaneous operations at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials for miscellaneous operations consist of the general 
types of materials listed in Table 1 that are obtained from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. 

The remainder ofthis section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Waste Form Identification 

Solid waste from miscellaneous operations primarily consists of debris 
waste, as well as cemented waste discarded under P/S codes CF or HP. 
Debris waste contains glassware, plastics, ceramic materials, paper, rags, 
HEPA filters, metal containers, brushes, and small tools. Leaded gloves 
arc also generated as process waste. Prior to 1987, leaded gloves were 
discarded in the combustible and non-combustible debris waste streams. 
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Table 1. Process Feed Materials for Miscellaneous Operations 

PIS Codes in 
RCRA-Regulated Substances and Associated Miscellaneous 

Feed Material Hazardous Waste Number Operations 

Analytical laboratory solutions Solutions from other TA-55 operations: no RCRA ACL and ICP (TA-55 
constituents solutions) 

Solutions from CLS-1: Potentially contaminated with APD (CLS-1 solutions) 
RCRA-regulated heavy metals, mercury (D009) and lead 
(D008), as well as RCRA-Iisted organic substances used 
as solvents, including acetone (F003 ), butyl alcohol 
(F003), carbon tetrachloride (D019), chlorobenzene 
(F002, D021 ), chloroform (D022), methanol (F003), 
methylene chloride (F002), tetrachloroethylene (F002, 
D039), xylene (F003) (reference Cl-25 in TWCP-3547). 

Ash from P/S codes IS, SB, and Usually suspect contaminated with barium (D005), SO,XP 
TDC, or from other DOE sites cadmium (D006), chromium (D007), and lead (D008). 

Silver (DOll), arsenic (D004), mercury (D009), and 
selenium (DO 1 0) may also be present; although volatile 
at high temperatures if present in the oxide form, these 
heavy metals may be alloyed to Pu if present in the metal 
form. 

Disassembled weapons High-purity Pu and U material types EDC 
components 

Experimental R&D feed Variable purity AD, CV, EXT, HRS, 
materials; various isotopes and ~.RASS/RSS,SA, 

isotopic mixtures of actinides in XES, XP 
various matrices 

Hydroxide cakes Typically contaminated with RCRA-regulated heavy AD 
metals cadmium (D006), chromium (D007), mercury 
(D009), lead (D008), and silver (DOll) 

MSE salts Typically fairly pure, suspect contaminated with barium XP 
but no other RCRA substances present 

Pu chlorides and fluorides Variable purity FDL, SO 
(from various PIS codes) 

Pu metal or metal alloy High purity, no RCRA-regulated substances, unless AC, ACI, AC2, EXT, 
noted otherwise LIBS, SA, SMP, VS 

Pu oxides High-purity oxides used for P/S codes EOC, IE, LIBS, CK, CV, EOC, EXT, 
STF, and VS. Variable purity for other codes, may be FDL, FLU, IB, IE, Ll, 
contaminated with RCRA-regulated heavy metals barium LIBS, SO, STF, VS, XP 
(0005), cadmium (D006), chromium (0007), and lead 
(D008), and silver (DO II) 

Pyrochemical salts Typically fairly pure, no RCRA-regulated substances EXT, IB 
other than barium (0005) present 
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Between 1987 and May 1992, leaded gloves were segregated from 
combustible debris and discarded in the metal debris waste stream 
because of concern that explosive lead oxides might form if the 
combustible debris waste was incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and 
assigned to a separate leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WOOF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (OWLS), was used to 
list each item TO number and record its matrix material. This form was 
signed by the waste packager, then reviewed and approved by quality 
assurance (QA) personnel. 

3.6.2 Radionuclide Content Identification 

The primary plutonium MT inputs for miscellaneous operations at T A-
55 are listed in Table 2, and uranium material types are listed in Table 3. 
The designation material type (MT) (e.g., MT 52) is used within the 
DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The MT notation was 
developed because it is a convenient way to describe MTs that have very 
consistent isotopic compositions. Tables 2 and 3 indicate the isotopic 
composition of the MTs at the time the waste was characterized. 

The plutonium MT provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. These bounding 
calculations provide a basis for identifying enrichment or depletion of 
one radionuclide versus another based on radioassays of individual 
waste containers. The results of these calculations are also tabulated in 
Table 2, assuming (a) none of these isotopes were initially present in the 
material, (b) the oldest plutonium material in inventory dates back to 1 
January 1960, and (c) the waste was packaged on I January 1996, 
making it 36 years old at that time (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and OWLS. However, some ofthe 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in Am-231 or U-234 depending on whether the source of 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for 
Plutonium Isotope (Weight%) and Half-Life Dimensionless Weight Ratios" 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT 51 0.006 96.77 3.13 0.076 0.018 - I X 10'5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10'5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10'5 0.0009 0.003 

MT 54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 I X 10'5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 I X 10'5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10'6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios arc calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight%) 

Material 
Type U-234 U-235 U-236 Ll-238 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT 38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP-698 
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contamination is the process product or the process residues 
(TWCP-882). Americium or neptunium isotopes could also be the 
dominant radionuclides in some waste items due to their occasional use 
as primary feed materials in P/S codes such as AD, CV, EXT, HRS, 
RASS, SA, XES and XP. 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from 
miscellaneous operations at TA-55. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all, unless the feed material is uranium (such as 
disassembled weapons components, including uranium, in P/S code 
EDC). For plutonium feed materials, U-235 in growth from the decay of 
Pu-239 (half-life, 24,120 years) would be negligible due to the long half
life ofPu-239. U-234 would be present in MT 83 as a decay product of 
Pu-238 (half-life, 87.74 years). After 20 years, 14.6 percent of the initial 
Pu-238 would have decayed to U-234. For MT 83 with an initial content 
of 83.89 percent Pu-238, the atomic ratio U-234 to total plutonium 
would be about 0.14. Pa-231 and Cs-137 may be present in trace 
amounts due to their widespread presence as contaminants in TA-55 
operations (TWCP-5164, TWCP-5165). 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). This AK report is 
updated to incorporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to miscellaneous operation processes are listed in Table 
4. ln Section 4.0, these inputs are evaluated along with constituents 
present in the feed materials and equipment in order to determine to 
applicability of EPA HWNs to process waste for each P/S code. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from miscellaneous operations is 
summarized in the text below, as well as in Table 5, as well as on the process timelines in 
Attachment 3, and in the table of process inputs and outputs in Attachment 4. These 
assignments take into account the possible presence of RCRA chemicals in process waste 
as a result of their suspected or known presence in feed materials, chemical inputs, 
equipment, and glovebox surfaces. 
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Table 4. Chemical Inputs to Processes Described in This Report 

P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used Comments on Applicability of EPA HWN 
Gases and Cryogens 
Carbon dioxide (gas) DOOI and 0002 do not apply to these gases because there 
Fluorine (gas) are no free liquids in this waste. Also the gas cylinders 
Halogen fluorides are outside the building, and the gases are plumbed into 
Krypton fluoride the glovebox. 
Methane (gas) 
Nitrogen dioxide (gas) 
Nitrogen, liquid 
Acids 
Hydrochloric acid 0002 does not apply to the solid debris waste because 
Hydrofluoric acid there are no free liquids in this waste. DOOI (oxidizer) 
Nitric acid does not apply to the use of nitric or perchloric acid or to 
Oxalic acid the superacids for the same reason. 
Perchloric acid AD 
Sulfuric acid 
Superacids (e.g., HS03F) SA 
Buses 
Calcium hydroxide 0002 does not apply to the solid debris waste because 
Potassium hydroxide there are no free liquids in this waste. 
Sodium hydroxide 
Inorganic Chemicals 
Aluminum bifluoride 
Aluminum chloride 
Aluminum fluoride 
Aluminum nitrate 
Aluminum oxide 
Ammonium chloride 
Antimony pentafluoride 
Bromine 
FOOF 
Hydrogen peroxide 
Hydroxylamine hydrochloride 
Hydroxylamine nitrate 
Iodine 
Iron oxide 
Lead and lead hydroxide, oxide, AD,APD 0008 
or nitrate 
Magnesium oxide 
Na, K, Li, Mg, Ca, Fe, nitrates, 
chlorides, carbonates, 
bicarbonates, oxalate, nitrites 
Phosphates 
Potassium choride 
Potassium dichromate AD 0007 
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P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Potassium permanganate 
Potassium salt (not specified) 
Silver salt ACl 
Sodium bicarbonate 
Sodium carbonate 
Sodium chloride 
Sodium chlorite 
Sodium nitrate 
Sodium salt (not specified) 
Sodium sulfate 
Thorium oxide 
Metals 
Alkaline earth metals 
Bismuth-tin alloy 
Gallium metal, oxide or salt 
Lanthanide metals 
Platinum and platinum-rhodium 
alloys 
Stainless steel 
Tantalum metal, oxide or salt 
Zirconium and tantalum alloys 
Organic Chemicals 
1-propanol 
Acetone ME 
Acetonitrile AC2 

Alkylating agents (unspecified) 
Benzene AC/AC1/AC2, SA 
Carbon tetrachloride AD,CV 

Carbon tetrafluoride 
Chloroform AC/AC1/AC2, APD, 

XO 
Citrapeel 
DBBP (dibutyl butyl-

phosphonate) 
DBBP (dibutyl butyl-

phosphonate) I Isopar 
(isoparaffinic hydrocarbon 
solvent) 

Diethyl ether SA 
Dihexyl N,N-

diethylcarbamoylmethyl 
phosphonate (DHDCMP) 

Diisopropyl benzene 
Ethanol 
Hexane 
Hydrazine dihydrochloride 
Hydrazine hydrochloride 
Isopropanol 
Kerosene 
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Comments on Applicability of EPA HWN 

DOll 

0007 (chromium) 

F003 
Appendix VIII compound. EPA HWN U003 does not 
apply due to the manner in which this chemical is used in 
TA-55 processes. 

0018 and F005: solvent use 
D019 applies to AD and CV. FOOl does not apply 
because this chemical was not used for degreasing. 

D022 

F003 
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P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Methanol AD, SO 

Methylene chloride (also called ACl, SA 
dichloromethane) 
n-dodecane 
Octylphenyldiisobutyl-
carbamoylmethylphosphine oxide 
(CMPO) 
Organicstrip 
Perchlorocarbons 
Phosphine oxide 
Phosphines 
Pyridine AC, AC2, SA 

Sodium dithionate 
Tetrachloroethylene AD,APO,CV 

Tetraethylamine hydrochloride 
Tetraethylamine hydroxide 
Tetraethylammonium hydroxide 
Tetrahydrofuran AC, AC2, SA 

Thionyl chloride 
Toluene AC, AC2, SA 

Tributyl phosphate (TBP) 
Tributyl phosphate (TBP)/Isopar 
Trichloroethylene CK,ME,XO 

Vacuum pump oil 
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Comments on Applicability of EPA HWN 
F003 applies to AD because methanol may have been 
used for cleaning inside the glovebox. F003 does not 
apply to SO because methanol was used in a cold trap 
outside the glovebox. 
F002 applies to P/S codes AC 1 and SA because 
methylene chloride was used for solvent properties. 

D038, F005: used as solvent in organometallic synthesis 
process. 

0039 and F002 apply to AD and APO. However no 
codes apply to CV because this chemical was only used 
as a coolant outside the glovebox. 

U213 is not applicable to the use of this chemical 
because there is no evidence of a spill or of spill residues 
entering TA-55 TRU waste streams. 

F005 applies because toluene was used as a solvent in 
organometallic synthesis 

0040 applies to P/S codes ME and XO; F002 also 
applies to P/S code XO. Neither EPA HWN applies to 
P/S code CK because this chemical was used as a coolant 
outside the glovebox. 
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Table 5. Evaluation of the Applicability of EPA Hazardous Waste Numbers to Processes 
Discussed in This Report 

Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process*** Applicable HWNs 

AC Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, *D008, D009, 
F002,F005 D008, D009 DOll, D018, D022, D038 

F002, F005 

ACl Actinide Chemistry, R&D None DOll, D018, 0022, 0007, D007, *D008, D009, 
F002,F005 D008, D009 DOll, D018, D022, D038 

F002,F005 

AC2 Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, *D008, D009, 
F002,F005 D008, D009 DO 11, DO 18, D022, D038 

F002, F005 

AC3 Actinide Chemistry, R&D None None None None 

ACL Analytical Chemistry None None D007, D007, *D008, D009 I 
Laboratory D008, D009 

AD Actinide Processing D004, D005, D006, D008, DO 19, 0039, 0007, 0004, 0005, D006, D007, 
Demonstration D007, D008, D009, F002,F003 D008, D009 D008, D009, DOlO, DOll, 

DOlO, DOll, D019 D019, D039, *D008, I 
F002,F003 

APD Actinide Processing D008, D009, D019, None 0007, 0007,0008,0009, D019, 
Demonstration D021, D022, D039, D008, D009 D021, D022, 0039, 

F002,F003 
*D008, F002, F003 

AX Solution Assay None None D007, D007, *D008, 0009 
0008, D009 

CK RD&D Volatile Fluoride D005, D006, D007, None D007, D005, D006, D007, D008 
Pu Recovery D008, DOll D008, D009 

*D008, 0009, DOll 

CV R&D Experimental D005, D006, D007, DOI9, D039 D007, D005, D006, D007, D008 
Chlorination Processes DOOS, DOll D008, D009 *D008, D009, DOll, 

D019, D039 

EDC Electrolytic 0007 None 0007, D008 0007,*0008 I 
Decontamination 

EOC Experimental Oxide None None D007, D007, *D008, D009 I 
Characterization D008, D009 

EXT Extraction RD&D D005, D006, D007, None D007, D005,D006,D007,D008 
D008, DOll D008, D009 *D008, D009, DO II 

FOL FOOF Demonstration D004, D005, D006, None D007, D004, D005, D006, D007 
Loop D007, D008, DOll D008, D009 D008, *D008, 0009, 

DOlO, DOll 

FLU Fluorination RD&D D005, D006, D007, None D007, D004, D005, D006, D007 
D004, DOOS, DOll D008, D009 D008, *0008, D009, 

DOlO, DOll 
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Potential EPA Hazardous Waste Numbers (HWNs) 

P/S Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Usc (from Table 4) Process*** 

HRS High Resolution None None 0008 
Spectroscopy 

JB Matrix Study Of 0005, 0006,0007, None 0007, 
Pyrochemical Salts 0008, DOll 0008,0009 

ICP ICP-AES Analysis None None 0007, 
0008,0009 

IE Isotope Enrichment None None None 

Ll XF6 Experimental 0005, 0006, 0007, None 0007, 
Measurements 0008, DOll D008,0009 

LIBS Laser-Induced None None None 
Breakdown Spectroscopy 
System 

ME Metallography None D040, F003 0007,0008 

NCO Nonconfirming Drums None None None 

RASS/ Raman Spectroscopy D004, 0005, D006, None D007, 
RSS System D007, D008, 0009, D008, D009 

DOlO, DOll, 0019 

RD Repackaging into None None D008 
Retrievable Drums 

SA Super Acid RD&D None D018, D038, F002, 0007, 
F003,F005 0008,0009 

SMP SP Mounting Preparation None None None 

Super Oxidizer, FOOF 
D004, D005, D006, None 0007, 

so D007, D008, D009, 0008,0009 
Program 

DOlO, DOll 

STF Standard Fabrication None None 0007,0008 

vs Confirmation, Inspection None None 0008 
& Sampling 

WM Waste Management Must be determined on case-by-case basis 

xo Inactive or Unspecified Must be determined on case-by-case basis 
P/S Material 

XES X-Ray Energy 0004, 0005, 0006, None 0007, 
Spectroscopy 0007,0008,0009, 0008,0009 

DOlO, DOll 
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Applicable HWNs 

*0008 

0005, 0006, 0007, 0008, 
*0008, 0009, DOll 

0007, *0008, 0009 

*0008 

0005, 0006, 0007, 0008, 
*D008, D009, DOll f 

None 

0007, *0008, 0040, FOO 

None 

D004, D005, D006, D007, 
D008, *D008, D009, I 
DOlO, DOll, D019 

*0008 I 
ooo7, ooo8, •ooo8, I 
0009,0018,0038, F002, 
F003,F005 

None 

0004, 0005, D006, D007, 
0008, *0008, D009, I 
DOlO, DOll 

0007, *D008 

*D008 

**ooo7, ooo8, •ooo8, I 
D009, D022, D035, D040, 
FOO I, F002, F005 

**Doo7, Doos. *Doo8, I 
D009, D022, D035, D040, 
F001,F002,F005 

0004,0005,0006,0007, 
0008, *0008, 0009, I 
DOlO, DOll 
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Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process*** 
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Applicable HWNs I 
XO Inactive or Unspecified Must be determined on case-by-case basis. However, **D007, D008, *D008, I 

P/S Material HWNs known to be applicable include those for 0009, D022, D035, D040, 
chloroform (0022), trichloroethylene (D040, FOO I, FOO 1, F002, F005 
F002), I, I ,2-trichloro-l ,2,2-trifluorethane (FOO 1, F002), 
methylene chloride (F002, use ended after 1999), and 
methyl ethyl ketone (0035, F005) because cleaning rags 
may be contaminated with these RCRA chemicals; also 
0007, 0008, 0009 

XP RD&D Experimental D004, D005, D006, None D007, D008 D004, D005, D006, D007, 
Processes 0007, D008, D009, (gloves and *D008, D008, D009, 

DOlO, DOll shielding), DOlO, DOll 
D009 

*** EPA HWNs assigned due to the process itself include chromium (D007) when there is the potential for this 
metal to be leached from stainless steel equipment or items in the process, lead (D008) when leaded gloves are 
used in the process, and mercury (D009) when there is a potential for a glass mercury thermometer to have been 
used in the same glovebox. 

** P/S codes WM, XO, and XO have conservatively been assigned the same cumulative list of EPA HWNs, 
regardless of information indicating that specific hazardous constituents are not expected in one or more of 
these P/S codes, because application of these P/S codes to specific waste containers has been inconsistent at 
TA-55 (M-050/TWCP-3546). 

* D008 due to leaded gloves 

I 

I 
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4.1 F, K, and P Listings 

The following F listings only apply to cellulosic, ceramic, plastic and rubber 
items. The F listings do not apply to glass or metal debris, even if these items 
were in contact with the F-listed chemicals, because their non-porous surfaces do 
not absorb liquids or gases. 

AC/AC1/AC2 

AD 

APO 

ME 

SA 

WM,XO,XO 

F002 (methylene chloride), F005 (benzene, toluene) 

F002 (tetrachloroethylene), F003 (methanol) 

F002 ( chlorobenzene, methylene ch Iori de, tetrachloroethylene); 
F003 (acetone, methanol, xylene) 

F003 (acetone) 

F002 (methylene chloride), F003 (diethyl ether); F005 
(benzene, toluene, pyridine) 

FOO 1 (trichloroethylene, 1,1 ,2-trichloro-1 ,2,2-tritluoroethane 
(freon)); F002 (methylene chloride, trichloroethylene); F005 
(methyl ethyl ketone) 

No K or P listings apply to solid wastes generated from any of the miscellaneous 
operations because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals, or equipment used in these processes. 

4.2 Toxicity Listings 

EPA HWNs DOOl (ignitable), 0002 (corrosive), and 0003 (reactive) do not apply 
to solid wastes from miscellaneous operations because no ignitable chemicals 
were used in these processes and because the solid wastes do not contain any free 
liquids (see Section 5.0). In addition, EPA HWN DOOI does not apply due to 
flammable organic solvent use because solutions containing these solvents are 
sent to aqueous recovery. For aqueous recovery, steps include dissolution of any 
solid plutonium in 8-16 molar nitric acid and purification by ion exchange. After 
recovery of plutonium from ion exchange, the solutions are below the DL and are 
sent to the evaporator for volume reduction. Evaporator bottoms arc fixed in 
cement, and ignitability is not a concern in this waste form. 

The list below is summarized from Table 5 and lists the EPA HWNs applicable to 
waste from processes described in this report. P/S codes marked with an asterisk 
(*) in the list do not contain RCRA-Iisted constituents in the feed material or in 
the chemicals used in the process, but have been assigned EPA HWNs due to the 
potential for chromium (D007) to be leached from stainless steel equipment or 
items in the process, lead (D008) due to the use of leaded gloves in the process, 
and mercury (0009) if there is a potential for a glass mercury thermometer to 
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have been used in the same glovebox. Prior to 1987, leaded gloves were not 
segregated from combustible debris. Between 1987 and May 1992, leaded gloves 
were segregated and discarded in the metal debris waste stream. Since May 1992, 
leaded gloves have been routinely segregated and assigned to a leaded-glove 
waste stream, still under the originating P/S code (TWCP-4166). 

Activities under P/S codes LIBS, NCO, and SMP do not generate solid waste to 
which any HWN would be applicable. 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WTPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN~ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, tlammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 1) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WOOF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation ofthe Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. lf a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4720). 
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• The Waste Profile Request Form (WPRF), in use since 1991, includes a statement 
that must be authenticated by the waste generator, that the waste is not ignitable (flash 
point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) re-emphasizing the prohibition on liquids in the waste, and the 
continuation of waste management inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data arc used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are rcmediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from T A-55 to T A -54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any ofthe TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 
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For items of pyrochcmica1 salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-250 1) have shown (I) no autoignition, (2) no spontaneous combustion, and 
(3) no sparking. Experimental results on the reactivity of LANL Direct Oxide Reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of "dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the miscellaneous operations, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. All transformers known to contain PCBs have been 
tracked from the time of startup ofT A-55 in 1978. Whenever any transformer oi I is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
(TWCP-AK-2.1-005,R.2, Section 8.0); this oil does not enter the LANL disposal 
operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity ), 261.23 
(Characteristic ofreactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-spec(fic sources}, 261.32 (Hazardous wastes from :-.pec(fic source:-.), 
and 261.33 (Discarded commercial chemical products, off-specifzcation species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Scgrcgation and separation chart of hazardous materials. 
Section 177.848, Segregation o..lhazardous materials 
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• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Document Control (TWCP·QP·J.J.004) 

• Nonconformance Reporting and Tracking (TWCP·QP·1.1-007) 
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• Reconciliation of Visuall!.xamination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteriafor the Waste lwlation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Di.spose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste lmlation Pilot Plant(EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TW CP-DTP·l.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Attachment 1 
Page 1 of 16 

Waste from PIS Codes: AC, AC1, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, 
LIBS, ME, NCD, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XES, XP, XO, XO 

Copies of these documents are in the TWCP RMDC Center. 

Information 
TWCP Category 
Record No. Code· Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu residues Document does not give 
recovery processes Conversion and Scrap and the various treatment approaches information about RCRA 

Recovery Operations, LA- used in recovering plutonium from constituents introduced or 
II 069-MS, March 1988. scrap present in the processes 

TWCP-614 D All TA-55 waste is Memo from Doug Sankey. All TA-55 waste is Defense related. Budget information may 
Defense related. not be acceptable. 

TWCP-697 c Waste was controlled to Los Alamos TRU Waste Waste was controlled to meet WIPP Overview document -
meet WIPP WAC Certification Plan for Nevdy WAC requirements as early as 1983. Generator Attachments 
requirements as early as Generated TRU Waste, Generator Attachments were used to provide more detailed 
1983. WCP-HSE7-CPL-Ol, R.2 describe and reference specific information. 

(November 1984) generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 Gives Material Type compositions Does not give information 
compositions WM/EC-96-032 on how material may 

Benchmark Environmental 
fractionate in TA-55 waste 

Corp. Memo, AL-7193 BEC 
processes 

TWCP-700 c Attachment 3 to the L<Js NMT-7 Attachment, January Documents controls to meet WIPP Information is not 
Alamos TRU Waste 1995, TRUWM-TA55-CPA- WAC were implemented and how extremely detailed. 
Certification Plan for 03,ROO independent verification was 
Newly Generated TRU accomplished. 
Waste, R05 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-701 B TA-55 Generator 
Attachment to the TRU 
Waste Certification Plan 
for Newly Generated 
TRUWaste 

TWCP-816 D Jim Foxx Interview on 
Number of Layers of 
Packaging 

TWCP-882 D Secondary Radionuclides 
(UCNI) and Toxic Metals in TA-

55 TRU Waste 

TWCP-886 c Color Flow Diagram of 
Pu-processes at TA-55. 

TWCP-887 D Co-mingling of Defense 
and Non-Defense TRU 
Waste 

TWCP-2501 B "Backlog Waste 
Reassessment Baseline 
Book, Waste Form 34" 

TWCP-2540 A Answers to questions 
(UCNI) about pyrochemical 

processes 

Source 

TA-55 Attachment, 1987, 
TRU-MST12-CPA-03,ROO 

C.L. Foxx, Los Alamos 
National Laboratory 

Memo from Jim Foxx 

Diagram from Jim Foxx 

Memo from Jim Foxx 

Rocky Flats Environmental 
Technology Site Report 1995 

JimFoxx, NMT-7-WM/EC-
99-118 

Summary 

Document controls to meet WIPP 
WAC were implemented and how 
independent verification was 
accomplished 

Waste was co-mingled with room 
trash, and was initially boxed as low-
level waste. Subsequently, some of 
these waste boxes were returned for 
disposal in drums as TRU waste when 
on-site radioassay results showed 
them exceeding the low-level discard 
limits. 

Lists additional radionuclides and 
metals potentially in waste, 
subdivided by process/status code. 
Covers time period from 1978 to 
present. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end up in 
the nitric acid evaporator bottoms. 

Wastes generated from defense and 
non-defense activities were not 
segregated at TA-55 through 1997 

Page WF34-1 0 contains results of 
tests for corrosivity 

Also contains old records of analysis of 
DOR salts 

Attachment I 
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Limitations 

Information is not extremely 
detailed 

None 

Best information available, 
but it is based on worker 
recollection because other 
records are not available. 

Does not indicate solvent 
input to processes. 

None 

Tests were conducted on 
residues rather than on 
waste. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

M-001/ D Process description, P/S 
TWCP-3546 diagram - APD 
(UCNI) 

M-004/ D Process description 
TWCP-3546 
(UCNI) 

M-005/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram-AX 

Source 

Hydrothermal Processing 

NMT6-SOP-AT -1 03-ROO 
04/16/96 

Superacid Research and 
Development 

403-GEN-ROO; OI/30/89 

SAS-1 00-ROO; 1 /30/89; 
appears to be the same as 
403-GEN-ROO (1/30/89) 

Operation of the Solution 
Assay Instruments (SAis) 

413-GEN-ROO through R02; 
8/8/88 and I/23/89, no date 
for R02 

Summary 

Describes an organic destruction 
process to remove organic and nitrate 
components and facilitate collection 
and separation of the actinides. 

Dissolution of actinides and actinide-
containing matrices in superacids. 
Resulting solutions are analyzed by a 
variety of methods. 

Describes rapid, in-process assay ofPu 
in nitric or hydrochloric acid. Assay 
solutions are accumulated for transfer 
to chloride or nitrate processes. 
Related procedures include Analyst's 
Procedure for SAl Samples, 420-GEN-
ROO, II /12/86; User Procedure for 
Solution Assay Instruments 104 and 
105, 513-ACC-ROO, 2/9/87; and 53 I-
MSTIO-Rl, Il/88. 

Attachment 1 
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Limitations 

F-listed solvents may have 
been used. No information 
was available to confirm or 
disprove. 

PIS code is not identified in 
procedure but process is 
consistent with SA. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

M-006/ D Process description, 
TWCP-3546 chemical list; process 
(UCNI) code AD identified only 

in latest procedure (403-
GEN-R03.1) 

M-007/ D Process description, P/S 
TWCP-3546 diagram- SO 
(UCNI) 

M-008/ D Process description, 
TWCP-3546 reagent list, P/S diagram 
(UCNI) -SO 

Source 

Room 208 Purification 
Process Development, 

431-GEN-ROO through R02; 
5/6/88 through 7 /31/90; 

Room 208 Process 
Development Glovebox 
Operations, 

431-GEN-R03 through 
R03.1; 3/23/92 through 
9/30/94 

Safety Considerations in the 
Operation ofthe MST-12, 
Room 105, Ash Pretreatment 
Loop, 

488-REC-ROO; 3/24/88 

Super Oxidizer Fluorination 
of Ash, 

FPR-101-ROO; 6/6/89 

FPR-101-ROO is also known 
as 488-REC-ROO 

Summary 

Procedures generally describe a variety 
of processes involving research, 
process development, small-scale 
"trouble-shooting," and special 
materials preparations of isotopes and 
isotopic mixtures ofPu, U, Am, and 
Np. Various acids, caustics, oxidizing 
and reducing agents, solvent extraction 
chemicals, and ethanol and methanol 
("infrequently"). 431-GEN-R02 
indicates the use of carbon 
tetrachloride as a solvent diluent 
during the time period 9/91-3/92. 

A gas flow loop is used for room 
temperature fluorination of ash 
samples containing Pu residues. The 
fluorinating agent causes Pu in the 
solid residue to react chemically to 
form solid PuF4 or gaseous PuF6. 

A gas flow loop is used for room 
temperature fluorination of ash 
samples containing Pu residues. The 
fluorinating agent causes Pu in the 
solid residue to react chemically to 
form solid PuF4 or gaseous PuF6• 

Attachment 1 
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Limitations 

The procedures are brief and 
state "Because ofthe variety 
of operations involved with 
this research effort, no one 
detailed procedure can 
describe all the activities 
that are carried out." 

Procedure does not contain a 
chemical list or describe the 
process inputs. The 
procedure states "Because 
the process is in 
developmental stage, 
operating procedures and 
flow configuration are 
subject to frequent change. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code· Information 

M-009/ D Process description, 
TWCP-3546 reagent list, P/S diagram 
(UCNI) -so 

M-010/ D Process description, 
TWCP-3546 reagent list, P/S diagram 
(UCNI) -CK 

M-011/ D Process description, 
TWCP-3546 reagent list, P/S diagram 
(UCNI) -FDL 

M-012/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram- FLU 

Source 

Operation of the Plutonium 
FOOF Loop, 

FPR-1 00-ROl; 10/17/90 

Operation of the Plutonium 
Fluorination Loop, 

FPR-101-R0-0; 217191 

Operating the FOOF 
Demonstration Loop, 

FPR-102 through ROl; 
8/7/91 through 3/12/93 

Halogenation Research and 
Development, 

FPR-104-ROO; 3/25/92 

Summary 

The loop is used to flow a gas 
fluorinating agent through a gas-solid 
reactor where Pu in the solid residue 
reacts chemically to form gaseous 
PuF6. Methanol is used in the cold 
trap. 

The loop is used to flow a gas 
fluorinating agent through a gas-solid 
reactor where Pu in the solid residue 
reacts chemically to form gaseous 
PuF 6 . !-propanol and trichloroethylene 
are used in the cold traps and cooling 
baths. 

FOOF demonstration line is used to 
conduct experiments that demonstrate 
the feasibility for fluorination at room 
temperature. Pu in solid residue reacts 
chemically to form gaseous PuF6. 

Basic research operation involving 
gas-solid and solid-solid halogenation 
(i.e., fluorination and chlorination) of 
actinides, particularly Pu and Np. 
Procedure describes operations and 
materials similar to fluorination and 
FOOF loop procedures. 

None 

Attachment 1 
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Limitations 

Procedure does not describe 
the configuration of the cold 
traps and cooling baths, i.e., 
whether these are located 
inside or outside the 
glovebox and whether the 
chemicals used in cold 
traps/cooling baths would 
contaminate the waste 
stream. 

Documents do not mention 
the use of solvents. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code· Information 

M-0131 D Process description, 
TWCP-3546 chemical list, PIS 
(UCNI) diagram - EXT 

M-0141 D Process description, PIS 
TWCP-3546 diagram - EDC 
(UCNI) 

M-015/ D Process description, 
TWCP-3546 chemical list, PIS 
(UCNI) diagram- EOC 

M-018/ D Process description, 
TWCP-3546 chemical list, P/S code 
(UCNI) not identified (see 

limitations) 

Source 

Plutonium Extraction 
Research and Development, 

FPR-1 05-ROO; 3125192 

Electrochemistry R&D 
Experiments, 

FRP-108-ROO; 12119195 

Surface Area Analysis Using 
the Quantasorb/Quantector 

280-MRD-ROO; 3/30/92 
through 4/8/94 (Draft) 

Americium R&D Facilities, 

4 7 4-REC-ROO; 7117179 

Summary 

Document describes an R&D effort 
exploring aqueous extraction ofPu 
from various waste streams, 
particularly pyrochemical salts. Metals 
in pyrochemical stream would include 
Na, K, and Ca when exposed to 
aqueous materials. 

Document describes experiments using 
electrochemical methodologies to 
decontaminate items (e.g., 
gloveboxes), supercede current 
processes that produce large amounts 
of waste, or speed up reactions. 
Electrolytes are typically inert 
nonhazardous salts. 

Mixtures of helium and nitrogen are 
passed through aU-shaped cell 
containing a sample to calculate 
surface area and pore size distribution 
of the sample, and analyze surface 
characteristics. 

Experimental operations involve 
evaporator hydroxide cake dissolution, 
filtration, sampling and analysis, 
extraction, separation to remove 
organics, and determination ofPu and 
Am. See 474-REC-R02 (M-020). 

Attachment 1 
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Limitations 

Procedure does not identify 
process inputs. Equipment 
and supplies list includes 
"spent pyrochemical salts." 

Process inputs are indicated 
as being from the vault or 
PIS code MA, but inputs are 
not precisely defined or 
identified. 

Solvents or other chemicals 
are not indicated in the 
reagent list. 

P/S code not identified in 
the procedure but process is 
consistent with process 
described in 474-REC-R02; 
therefore, AD seems to be 
appropriate PIS code. Lead 
compounds listed in ROI but 
not in ROO or R02-03. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

M-019/ D Process description, 
TWCP-3546 chemical list, PIS code 
(UCNI) not identified (see 

limitations) 

M-020/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram-AD 

M-021/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram-AD 

M-022/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram-AD 

Source 

Process Research and 
Development Facilities, 

474-REC-R01; 8/29/83 

Research, Development, and 
Demonstration Facilities, 

4 7 4-REC-R02; 12/1/86 

Research, Development, and 
Demonstration Facilities, 

474-REC-R03; 2/3/89 

Sensors and Instrumentation 
Development, 

476-REC-ROO; 2/3/89 

Summary 

Various wet chemistry experiments 
(e.g., chloride anion-exchange 
separations involving various 
radioactive elements). Research 
activities no longer limited to 
Americium. See 474-REC-R02 
(M-020). 

Various chemical and electrochemical 
experimental research with actinide 
solutions. Chemical list is similar to 
474-REC-ROI except for the 
following: 

Gallium, Tantalum, and Platinum 
metals, oxides, or salts; hydrazine 
dihydrochloride; perchloric acid; 
tetraethylamine chloride; and 
tetraethylammonium hydroxide. 

Various chemical and electrochemical 
experimental research with actinide 
solutions. Chemical list identical to 
474-REC-R02, with the exception of 
the following: 

"DHDCMP, TBP, and CMPO used in 
extraction experiments." 

Various research studies involving 
sensors and instrumentation suitable 
for online chemical analysis. 

Attachment 1 
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Limitations 

P/S code not identified in 
the procedure but process is 
consistent with process 
described in 474-REC-R02; 
therefore, AD seems to be 
appropriate PIS code. Lead 
compounds are listed in this 
procedure but not in ROO, 
R02 or R03. 

Lead compounds are listed 
in RO I but not in ROO, R02 
orR03. 

Lead compounds are listed 
in ROl but not in ROO, R02 
or R03. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

M-0231 D Process description, 
TWCP-3546 chemical list, PIS 
(UCNI) diagram- HRS 

M-024/ D Process description, 
TWCP-3546 reagent list, P/S diagram 
(UCNI) -SA 

Source 

Low Temperature Multiple 
Reflection Spectroscopic 
Cell, 

SAS-1 06-ROO through R02; 
1/9/90 through 3/30/93 

Organoactinide R&D, 

SAS-1 07-ROO through RO 1; 
10/23/89 through 5/1191 

Summary 

Fluorinated actinide compounds are 
introduced into a long-path, variable 
temperature cell for spectroscopic 
studies. The procedure addresses 
passivation, filling, cooling, emptying, 
and maintaining the spectroscopic cell. 

ROO describes studies involving 
organometallic chemistry of uranium, 
thorium, neptunium, and plutonium in 
non-aqueous solvents. 

R01 describes small-scale organoacti-
nide R&D operations involving funda-
mental research on the synthesis in 
non-aqueous media of new actinide 
compounds, their characterization and 
reaction chemistry, and application to 
existing actinide processing technolo-
gies. Due to the range of experimental 
studies, a defmitive list of reagents 
cannot be given. Previous studies have 
involved the use of aliphatic, ethereal, 
aromatic, and halocarbons (e.g., tetra-
hydrofuran, diethyl ether, benzene, 
toluene, pyridine, and 
dichloromethane ). 

Attachment 1 
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Limitations 

Details of procedural 
information (e.g., chemical 
lists, diagrams) unavailable 
for 1/9/90 and 11112/91 
versions of procedure. 

Chemical reagents and 
solvents are not specified 
but may include 
hydrocarbon, ethereal, and 
aromatic solvents, organic 
reagents, and inorganic salts. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

M-025/ D Process description, 
TWCP-3546 chemical list, PIS 
(UCNI) diagram- ACl and AC2 

M-026/ D Process description, 
TWCP-3546 chemical list, P/S 
(UCNI) diagram- CV 

Source 

Actinide Chemistry Research 
and Development, 

SAS-107-R03; 3/10/94 

Actinide Separation R&D 
Operations, 

SAS-1 08-ROO; 3/25/91 

Summary 

Document addresses a broad range of 
lab activities involving radioactive and 
non-radioactive materials in support of 
applied actinide chemistry research. 
Activities include preparation of 
solvents and reagents, synthesis of new 
chemical compounds, and 
characterization and analysis of new 
chemical compounds using wet 
chemistry methods and analytical 
instrumentation. A variety of 
chemicals are used, including organic 
solvents (e.g., tetrahydrofuran, toluene, 
benzene, and dichloromethane), 
organic reagents (e.g., alcohols, 
phosphines, phosphates), acids and 
bases, and metals. 

A gas loop is used to flow various 
compounds through a reactor. Pu 
reacts to form recoverable Pu 
compounds. Pu compounds or Pu-
bearing matrices may be subjected to 
further treatment to achieve complete 
recovery. Treatment of ash with 
carbon tetrachloride to create 
chlorinated Pu to facilitate further 
separation. Reagent is destroyed in the 
process. Chemical list includes acids 
and bases, chlorinated hydrocarbons 
(e.g., carbon tetrachloride, 
tetrachloroethylene), actinides, and 
compressed gases. 

Attachment I 
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Limitations 

The chemical list is not 
definitive. The procedure 
states "The chemical list is 
representative of the types of 
chemicals that are used in 
operations covered by this 
procedure." 

Although not precisely 
stated in the procedure, it 
appears that chlorinated 
hydrocarbons are used as 
chlorinating agents 
(therefore, not as solvents) 
in the reaction loop. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

M-027/ D Process description, 
TWCP-3546 chemical list, PIS 
(UCNI) diagram- CV 

M-029/ D Process description, PIS 
TWCP-3546 diagram- IB 
(UCNI) 

M-030/ D PIS code title, 
TWCP-3546 description, and effective 
(UCNI) dates 

Source 

Plutonium Chlorination, 

SAS-108-ROI through R02; 
I 0/26/92 through 11/10/94 
(See note in limitations.) 

Matrix Study of 
Pyrochemical Salts, 

556-NMT4-R01 through 
R03; 9/12/90 through 
5/31/93 

Jim Foxx, SME, 01/00 

Summary 

Describes the recovery or purification 
of Pu compounds by reaction with 
liquid, gaseous, and solid reagents in a 
gas-flow loop. Process involves 
conversion ofPu chloride solutions to 
anhydrous PuCI3. Chemical list 
includes acids and bases, carbon 
tetrachloride, hydroxylamine 
hydrochloride, actinides, and 
compressed gases. 

Feed material inputs may comprise Pu 
metal, pyrochemical salts of sodium, 
calcium, and magnesium, and crucible 
pieces. Describes process for crushing, 
pulverizing, blending, roasting, and 
sieving pyrochemical salts in PF-4, 
Room 208, G264. The research 
activity determined the effect that 
pyrochemical salt matrices have on the 
accuracy ofNDA measurements in 
like materials. The results dictate 
handling and processing of the salts, 
and may be used for correction of bias 
measurements. 

SME review of preliminary AK 
Summary Report for TA-55 
Miscellaneous Operations indicated 
that P/S code lB was referred to as 
"Incoming Oxide Blending" from May 
1986 to July 1992, and that the 
procedure involved rod milling prior to 
screening. See also M-029. 

Attachment 1 
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Limitations 

Procedure revisions appear 
to be similar with no 
significant changes 
indicated. R02 is a draft 
dated 10/28/93. ROJ 
( 11/1 0/94) incorporates two 
change sheets (RO 1.1 and 
RO 1.2) that clarified 
administrative aspects of the 
procedure. 

None 

A procedure was not 
identified for this process 
during the time period 
indicated. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code· Information 

M-031/ D Process wastes 
TWCP-3546 
(UCNI) 

M-034/ D PIS code description 
TWCP-3546 
(UCNI) 

M-035/ D P/S code description 
TWCP-3546 
(UCNI) 

M-036/ D P/S code description 
TWCP-3546 
(UCNI) 

M-037/ D P/S code description 
TWCP-3546 
(UCNI) 

M-038/ D P/S code description 
TWCP-3546 
(UCNI) 

Source 

Jim Foxx, SME, 01/00 

Gordon Jarvinen, 02116100 

Jerry Foropoulos, 02116100 

Tom Mills, 02116100 

Larry Avens, 03/02/00 

Bill Zwick, 02129100; and 
John Byrd, 03/01/00 

Summary 

SME review of preliminary AK 
Summary Report for TA-55 
Miscellaneous Operations indicated 
that chromium may be present in the 
layer of sand and slag removed during 
the electrolytic decontamination 
process. See also M-014. 

Interview regarding operations for PIS 
codes AD, APD 

Interview regarding operations for PIS 
codes CK, CV, EXT, FLU, SO, IE, LI 

Interview regarding operations for PIS 
codes FDL and HRS 

Interview regarding operations for PIS 
codes MAS and SA 

Interview regarding operations for PIS 
codes ACI and AC2 

Attachment 1 
Page 11 of 16 

Limitations 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 
Mr. Jarvinen could only 
speak to operations for P/S 
code AD after 1989. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recol!ections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SMEs' recollections of 
process activities in which 
they were directly involved. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code· Information 

M-0391 D PIS code description 
TWCP-3546 
(UCNI) 

M-040/ D P/S code description 
TWCP-3546 
(UCNI) 

M-041/ D P/S code description 
TWCP-3546 
(UCNI) 

M-042/ D P/S code description 
TWCP-3546 
(UCNI) 

M-043/ D P/S code description 
TWCP-3546 
(UCNI) 

M-044/ D P/S code description 
TWCP-3546 
(UCNI) 

M-045/ D P/S code description 
TWCP-3546 
(UCNI) 

Source Summary 

Steve Long, 02129100 Interview regarding operations for PIS 
codes IB and STF 

Mary Ann Reimus, 02/17/00 Interview regarding operations for PIS 
code EOC 

Doug Wedman, 02116100 Interview regarding operations for P/S 
code EDC 

James Barfield, 02/25/00 Interview regarding operations for P/S 
codes ACL, ICP, and XES 

John Byrd, 03/01/00 Interview regarding operations for P/S 
code RASS/RSS 

Charles Davis, 03/01/00 Interview regarding operations for P/S 
code SMP 

Keith Fife, 02/28/00 Interview regarding operations for PIS 
code VS 

Attachment 1 
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Limitations 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
she was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

M-046/ D PIS code description 
TWCP-3546 
(UCNI) 

M-047/ D P/S code description 
TWCP-3546 
(UCNI) 

M-048/ D P/S code description 
TWCP-3546 
(UCNI) 

M-049/ D PIS code description 
TWCP-3546 
(UCNI) 

M-050/ D P/S code description 
TWCP-3546 
(UCNI) 

M-053/ D Process input 
TWCP-3546 information 
(UCNI) 

TWCP- D RCRA-listed constituents 
3547/Cl-25 in analytical solutions 

fromCLS-1 

Source 

Jim Foxx, 02/25/00 through 
06/23/00 

Max Martinez, 02/29/00 

Rick Masen, 03/0 l/00 

Steve Yarborough, 03/10100 

Dennis Wulff, 04/17/00 

Jim Foxx, 04/16/00 

Interview with Jim Foxx, 
9/23/99 

Summary 

Interviews and correspondence 
regarding operations for P/S codes RD, 
NCD, WM, and XO/XO 

Interview regarding operations for P/S 
code LIBS 

Interview regarding operations for P/S 
code ME 

Interview regarding operations for P/S 
code XP 

Interview regarding P/S code XO 

Information regarding process inputs 
to PIS code AD 

Analytical laboratory solutions from 
CLS-1 are potentially contaminated 
with RCRA-regulated heavy metals, 
mercury and lead, as well as RCRA-
listed organic substances used as 
solvents, including acetone, carbon 
tetrachloride, chlorobenzene, 
chloroform, methanol, methylene 
chloride, tetrachloroethylene, xylene 

Attachment 1 
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Limitations 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process acti,ities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

Conclusions are based on 
the SME's recollections of 
process activities in which 
he was directly involved. 

None. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code' Information 

TWCP-3730 B Pyrophoricity 
(UCNI) characterization 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on 
calcium pyrophoricity in 
salts 

TWCP-3943 D Procedure for Waste 
Management at TA-55 

TWCP-4162 D Answers to questions 
about P/S codes PB, 
PuBe, CC, MB, MS, FF, 
BF, and other issues 

TWCP-4164 D Answers to questions 
about various PIS codes 

TWCP-4166 D Answers to questions 
about P/S codes DO, EV, 
HP, CF, OR, RM, PY 

TWCP-4167 D Answers to questions 
about segregation of non-
defense wastes; 
leachability of Ag from 
ash 

Source 

Characterization of Direct 
Oxide Salts (LA-CP-95-
0098) 

Memo (MST-12-AR0-88-
052) 

Memo (MST-12-AR0-88-
077) 

TA-55 Document, 406-GEN-
ROO 

Interview with Jim Foxx, 
10/12/00 

Interview with Jim Foxx, 
10116/00 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10/18/00 

Summary 

Hydrogen generation and 
pyrophoricity of DO R salts. Also 
gives reference for MSE, ER, and 
Cr-containing salts. 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 

Answers to questions on use of 
asbestos at TA-55, non-defense 
activities, and specific PIS codes in 
chloride operations. 

Answers to questions on use of Ag, 
disposal of ash and resins, and use of 
gases. 

Answers to questions on use ofCr and 
Ag, RCRA metals in cement, asbestos 
in furnaces and gloves, and disposal of 
spray cans used in gloveboxes. 

Segregation of non-defense wastes 
began on 2 7 August 1998; analytical 
data show that Ag in ash is below 
limits of regulatory concern 
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Limitations 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

None 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-4720 B Describes the procedure 
to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives 
(from the Impact Test 
Facility 40-mm gun, PIS 
codes ITF and ITF4) to 
ensure that explosives do 
not enter the waste 
stream 

TWCP-5164 D Sources ofCs-137 and 
Pa-231 in T A-55 TRU 
waste 

TWCP-5165 D Sources ofCs-137, Pa-
231, and Cm-244 in TA-
55 TRUwaste 

TWCP-AK- A Process Acceptable 
2.1-002,R.2 Knowledge Report for 

Chloride Operations at 
TA-55 

Source Summary 

40-mm Powder Breech Procedure to be taken at TA-55 in the 
Project Waste Management event of a misfire or unconsumed 
Plan, Rev. 2 (issued March explosives (from the Impact Test 
27, 2000) Facility 40-mm gun) to ensure that 

explosives do not enter the waste 
stream 

Interview with Jim Foxx Plutonium operations never handled 
(TA-55 SME) on April2, Cs-137 or Pa-231 in any of the Pu 
2001 processing areas at TA-55. However, 

Cs-13 7 is expected to be present in the 
wastes because it is a fission product 
of several Pu isotopes. Pa-231 is 
expected to be present (as a function of 
the age of the waste) because it is a 
decay chain daughter ofPu-239 and U-
235. 

Interview with Jim Foxx Dominant source ofCs-137 expected 
(TA-55 SME) on April 11, to be due to residual contamination 
2001 from original separation ofPu from 

production fuel. Cm-244 introduced in 
PIS code DOP starting in 1988, but 
could also show up after that date in 
IS, WE, CA and CF. 

Generators interview and Detailed information on each PIS code 
TWCP AK references for chloride operations at TA-55 

Attachment 1 
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Limitations 

Does not appear to be a 
controlled document. 
Without revision history, 
cannot tell when this 
document was first issued, 
and how the potential for 
unconsumed explosives was 
addressed when the Impact 
Test Facility (ITF) began in 
1996 

None 

None 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code· Information 

TWCP-AK- A Process Acceptable 
2.1-003 ,R. 2 Knowledge Report for 

Metal Operations at TA-
55 

TWCP-AK- A Process Acceptable 
2.1-00S,R. 2 Knowledge Report for 

Nitrate Operations at 
TA-55 

TWCP-AK- A Process Acceptable 
2.1-006,R. 2 Knm<,·ledge Report for 

Pyrochemical 
Operations at TA-55 

TWCP-AK- A Process Acceptable 
2.1-007,R.2 Knowledge Report for 

Special Processing 
Operations at TA-55 

TWCP-PLAN- c Los Alamos National 
0.2. 7-00 I ,R.5 Laboratory Transuranic 

Waste Characterization 
Acceptable Knowledge 
Information Summary 

Source 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

Generators interview and 
TWCP AK references 

LANL TA-55 waste 
management database, 
LANL T A-54 TRU waste 
management database, and 
TWCP AK reference base on 
generator's original data 

Summary 

Detailed information on each P/S code 
for metal operations at TA-55 

Detailed information on each P/S code 
for nitrate operations at TA-55 

Detailed information on each P/S code 
for pyrochemical operations at TA-55 

Detailed information on each P/S code 
for special processing operations at 
TA-55 

Detailed information on each waste 
drum and waste stream 

None 

None 

None 

None 

None 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map. 
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Effective Date: 03/21/02 

TIMELINE FOR TA-55 MISCELLANEOUS PROCESSES (continued) 
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TIMELINE FOR TA-55 MISCEllANEOUS PROCESSES (Continued} 
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TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

TIMELINE FOR TA-55 MISCELLANEOUS PROCESSES (continued) 
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Effective Date: 0 3/21/02 

Attachment 3 
Page 5 of6 

* Prior to 1987, leaded gloves were not segregated from combustible debris. Between 198 7 and May 1992, they were segregated and discarded 
in the metal debris waste stream. Since May 1992, they have been routinely segregated and assigned to a leaded-glove waste stream, still 
under the originating PIS code (TWCP-4166). 
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Attachment 3 
Page 6 of6 

TIMELINE EXPLANATION 

• • 

--------· 

·--------------------

·-------------· 

-------------

The PIS code is established in either the PIS 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5). 

The P/S code is not identified in the procedure, but 
the process description matches the P/S code and 
the description in previous or later revisions of the 
same procedure. 

Extrapolate out two (2) years beyond the last 
procedure to next possible review date. 

The PIS code is not identified in the procedure, but 
the process description matches that of the PIS 
diagram or P/S code description. 

Time period based on subject matter expert 
comments. 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

AC Actinide Chemistry R&D Actinide metals Acetonitrile Solvated halide Reaction 
AC2 Actinide (Th-Am) metals complexes yielding bypro ducts, 

Alcohols (unspecified) homoleptic alkyl residues, 
Alkali metals complexes; and precipitated salts, 
Alkaline earth metals unspecified spent solvents, 
Alkylating agents spent acids, 

(unspecified) filtration media, 
Benzene debris 
Chloroform 
Cryogens 
Dichloromethane 
Hexane 
Hydrochloric acid 
Inorganic 

reagents/complexes 
(unspecified) 

Inorganic salts 
(unspecified) 

Lanthanide metals 
Nitric acid 
Perchloric acid 
Phosphates 
Phosphines 
Potassium hydroxide 
Potassium salts 
Pyridine 
Silver salts 
Sodium hydroxide 
Sodium salts 
Tetrahydrofuran 
Toluene 
Transition metals 
Transition-lanthanide-, 

actinide- metal 
complexes 

Attachment 4 
Page 1 of 11 

EPA 
Codes2 References3 

D007, M-025 
*DOOS, M-038 
D009, 
DOll, 
D018, 
D022, 
D038, 
F002, 
F005 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 
ACl Actinide Chemistry R&D Actinide metals Acetonitrile 

Actinide (Th-Am) metals 
Alcohols (unspecified) 
Alkali metals 
Alkaline earth metals 
Alkylating agents 

(unspecified) 
Benzene 
Chloroform 
Cryogens 
Dichloromethane 
Hexane 
Hydrochloric acid 
Inorganic 

reagents/complexes 
(unspecified) 

Inorganic salts 
(unspecified) 

Lanthanide metals 
Nitric acid 
Perchloric acid 
Phosphates 
Phosphines 
Potassium hydroxide 
Potassium salts 
Silver salts 
Sodium hydroxide 
Sodium salts 
Toluene 
Transition metals 
Transition-lanthanide-, 

actinide- metal 
complexes 

AC3 Actinide Chemistry NA NA 
ACL Analytical Chemistry Lab Plutonium and Nitric acid 

americium 
solutions 

AD Actinide Processing Evaporator Aluminum nitrate 

Process Outputs 

Product Waste Stream' 
Solvated halide Reaction 
complexes yielding bypro ducts, 
homoleptic alkyl residues, 
complexes; and precipitated salts, 
unspecified spent solvents, 

spent acids, 
filtration media, 
debris 

NA NA 
None Unused liquid 

samples, 
chromatography 
residues 

Unspecified Spent aqueous and 

Attachment 4 
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EPA 
Codes2 References3 

D007, M-025 
*D008, M-038 
D009, 
DOll, 
D018, 
D022, 
FOOl, 
F005 
D038 

NA NA 

D007, M-042 

*D008, 
D009 

D004, M-006 

I 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 
Demonstration hydroxide cakes; Ascorbic acid 

and various Carbon tetrachloride 
isotopes and CMPO 
isotopic mixtures DBBP 
of plutonium and DBBP!Isopar 
uranium, DHDCMP 
occasionally 241 Am diisopropyl benzene 
and 237Np Ethanol 

Gallium metal, oxide or 
salt 

Hydrazine 
dihydrochloride 

Hydrazine hydrochloride 
Hydrochloric acid 
Hydrofluoric acid 
Hydrogen peroxide 
Hydroxylamine chloride 
Hydroxylamine 

hydrochloride 
Hydroxylamine nitrate 
Kerosene 
Lead and lead hydroxide, 

oxide, or nitrate 
Methanol 
Na, K, Li, Mg, Ca, Fe, 

nitrates, chlorides, 
carbonates, 
bicarbonates, oxalate, 
nitrites 

n-dodecane 
Nitric acid 
Octyl phenyl-N 
Oxalic acid 
Perchloric acid 
Platinum and platinum-

rhodium alloys 
Potassium dichromate 
Potassium hydroxide 
Potassium permanganate 

Process Outputs 

Product Waste Stream' 
organic solutions; 
extraction solvents; 
spent acids and 
bases; lead-bearing 
hydroxides, 
nitrates, and 
oxides; reducing 
agents; actinide 
salts, oxides, and 
metals; debris 

Attachment 4 
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EPA 
Codes2 References3 

D005, M-018 
D006, M-019 
D007, M-020 
D008, M-021 
*D008, M-022 
D009, M-034 
DOlO, M-053 
DOll, 
D019, 
D039, 
F002, 
F003 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reaj!ents 
Pu, Am, Np, U, Ga, Pt, 

Ta metals, oxides, salts 
239Pu and 241Am metal 

and various chemical 
states 

Sodium carbonate 
Sodium chlorite 
Sodium dithionate 
Sodium hydroxide 
Sulfuric acid 
Tantalum metal, oxide or 

salt 
TBP 
TBPIIsopar 
Tetrachloroethylene 
Tetraethylamine 

hydrochloride 
Tetraethylamine 

hydroxide 
Tetraethylammonium 

hydroxide 
APO Actinide Processing Aqueous and Hydrogen peroxide 

Demonstration organic mixtures 
of carbon 
tetrachloride, 
tributyl phosphate, 
organic solvents 
(unspecified), ion 
exchange resins, 
vacuum pump oil, 
plastics, rags 

AX Solution Assay Nitric and Hydrochloric acid 
hydrochloric acid Nitric acid 
solutions with 
plutonium 

Process Outputs 

Product Waste Stream1 

Reactor effluent Liberated gases 
(liquids, gases, salts) Liquid salts, acids 

Solid oxides, 
carbonates, 
sulfates, 

Plutonium chloride Nitric and 
solutions to PIS CX hydrochloric acid 
Plutonium nitrate solutions 
solution to PIS RR 

Attachment 4 
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EPA 
Codes2 References3 

0007, M-001 

0008, M-034 

*0008, 
0009, 
0019, 
0021, 
0022, 
0039, 
F002, 
F003 

0007, M-005 

*0008, 
0009 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 
CK RD&D Volatile Fluoride Solid residues of !-propanol (as coolant) 

Plutonium Recovery Pu02 Aluminum oxide 
Fluorine gas 
FOOF 
Liquid nitrogen 
Oxygen 
Sodium bicarbonate 
Trichloroethylene 

cv RD&D Experimental Plutonium in Dilute acids/bases 
Chlorination Processes various chemical (unspecified) 

forms; solid Pu02 Ammonium chloride 
Carbon tetrachloride 
Hydrochloric acid 
Hydroxylamine 

hydrochloride 
Nitric acid 
Perchlorocarbons 
Potassium hydroxide 
239Pu, 237Np, 241Am, 

235/238U, n2Th in 

various compounds, 
residues, metal alloys 

Sodium bicarbonate 
Tetrachloroethylene 
Thionyl chloride 

EDC Electrolytic Decontamination Disassembled Alkaline solutions 
weapons Sodium nitrate 
components Sodium sulfate 

EOC Experimental Oxide Plutonium oxide Purified nitrogen and 
Characterization (high-purity) helium 

Liquid nitrogen 

Process Outputs 

Product Waste Stream1 

Plutonium Spent aluminum 
hexafluoride, oxide and sodium 
unreacted ash bicarbonate, 

organic reagents 
and solvents, 
debris 

Anhydrous plutonium Spent solvents and 
chloride; plutonium reagents, spent 
hexafluoride sodium 

bicarbonate, 
inorganic salts, 
debris 

Decontaminated Evaporated uranyl 
components hydroxide and 

uranyl sulfate, 
electrolytes (inert, 
nonhazardous 
salts), precipitated 
solids, spent 
caustic rinses, 
debris 

Plutonium oxide Debris 

Attachment 4 
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EPA 
Codes2 References3 

D005, M-010 

D006, M-035 

D007, 
D008, 
*0008, 
D009, 
DOll 

D005, M-027 

D006, M-035 

D007, 
D008, 
*D008, 
D009, 
DOll, 
D019, 
D039 

D007, M-014 

*D008, M-041 

D009 

D007, M-015 

*D008, M-040 

D009 

I 
I 

I 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) ChemicalsiReaJ!:ents 
EXT Extraction RD&D Various Hydrochloric acid 

plutonium- Hydrofluoric acid 
containing Nitric acid 
matrices, Potassium hydroxide 
pyrochemical salts Sodium hydroxide 

FDL FOOF Demonstration Loop Solid residues of Aluminum oxide 
Pu02 and PuF4 Carbon tetrafluoride 

Fluorine gas 
FOOF 
Krypton fluoride 
Methane 
Nitrogen, liquid and gas 
Oxygen 
Sodium bicarbonate 

FLU Fluorination RD&D SolidPu02 Aluminum oxide 
Ammonium chloride, 

fluoride, bifluoride 
Argon 
Fluorine gas 
FOOF 
Hydrochloric acid 
Krypton fluoride 
Nitrogen 
Sodium bicarbonate 

HRS High Resolution Spectroscopy Actinide Carbon dioxide 
compounds Fluorine 

FOOF 
Liquid nitrogen 
Nitrogen dioxide 
Sodium bicarbonate 

Process Outputs 

Product Waste Stream' 
Aqueous solutions of Spent aqueous and 
plutonium organic solutions, 

spent pyrochemical 
salts, debris 

Plutonium Spent aluminum 
hexafluoride, oxide and sodium 
umeacted ash bicarbonate, debris 

Recoverable Debris 
plutonium 

Gas-phase actinide- Sodium 
containing species bicarbonate filter 
(PuF6, UF6, NpF6, (reactive gas 
ArnF6) traps), debris 

Attachment 4 
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EPA 
Codes1 References3 

D005, M-013 

D006, 
D007, 
D008, 
*D008, 
D009, 
DOll 

D004, M-Oll 

D005, M-036 

D006, 
D007, 
D008, 
*D008, 
D009, 
DOlO, 
DOll 

D004, M-012 

D005, M-035 

D006, 
D007, 
D008, 
*D008, 
D009, 
DOlO, 
DOll 

*D008 M-023 
M-036 

I 
I 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reae:ents 
IB Matrix Study ofPyrochemical Plutonium metal Acids/bases (unspecified) 

Salts oxides and 
pyrochemical salts 

ICP Inductively Coupled Plasma Plutonium and Unspecified (process 
Atomic Emissions americium related to ACL) 
Spectroscopy (ICP-AES) solutions 
Analysis 

IE Isotope Enrichment Solid Pu02 High purity inputs 

LI XF6 Experimental Solid Pu02 Unknown 
Measurements 

LIBS Laser-Induced Breakdo\vn High purity Unknown 
Spectroscopy System plutonium 

metals/oxides 
ME Metallography Plutonium/uranium Acetone 

carbides, nitrides, Acid/caustic etchants 
oxides, zirconium (unspecified) 
and tantalum Ethanol 
alloys, stainless Kerosene 
steel Trichloroethylene 

NCO Nonconfirming Drums NA NA 

Process Outputs 

Product Waste Stream' 
Solid pyrochemical Pyrochemical salts, 
salts metal oxides, 

debris 

None Unused liquid 
samples, analytical 
laboratory debris, 
actinide oxides and 
metals, MSE salts, 
ash 

Plutonium Debris 
hexafluoride 
Plutonium Debris 
hexafluoride 

Used samples, 
debris 

Grinding paper, 
polishing 
compounds 
(including liquid 
organic and caustic 
etchants), metal 
and ceramic 
powders, debris 

NA NA, no waste 
generated from this 
activity 

Attachment 4 
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EPA 
Codes2 References3 

0005, M-030 

0006, M-039 

0007, 
0008, 
D009, 
DOll, 
*D008 

0007, M-042 

*D008, 
D009 

*D008 M-035 

D005, M-035 

D006, 
D007, 
D008, 
D009, 
DOll, 
*D008 

M-047 

D007, M-048 

*D008, 
D040, 
F003 

M-046 

I 

I 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reag-ents 
RASS/ RAMAN Spectroscopy Solids or solutions Dilute acids (unspecified) 

RSS System with plutonium 

RD Repackaging into Retrievable NA NA 
Drums 

SA Super Acid RD&O Various actinide Aluminum oxide 
compounds and Antimony pentafluoride 
matrices; actinide Benzene 
(Np, Pu, Th, Am, Bromine 
Cm, U) metals Diethyl ether 

Hydrofluoric acid 
Inorganic reagents (such 
as NaN03) 
Iodine 
Magnesium oxide 
Methylene chloride 
Organic reagents (such as 
CMPO) 
Pyridine 
Sulfuric acid 
Hydrocarbon, ethereal, 
and aromatic solvents 
(unspecified) 
Tetrahydrofuran 
Toluene 

SMP SP Mounting Preparation NA NA 

Process Outputs 

Product Waste Stream1 

None Used samples, 
debris 

NA NA 

Superacid solutions Spent aqueous and 
and evaporated solid organic solvents 
superacid complexes; and reagents, 
solvated halide organometallic and 
complexes yielding inorganic 
homoleptic alkyl compound 
complexes residues, debris 

NA NA 

Attachment 4 
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EPA 
Codes2 References3 

0004, M-043 

0005, 
0006, 
0007, 
0008, 
*0008, 
0009, 
DOlO, 
DOll, 
0019 

*0008 M-046 

0007, M-004 

0008, M-024 

*0008, M-037 

0009, 
0018, 
0038, 
F002, 
F003, 
F005 

M-044 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 
so Super Oxidizer-FOOF Ash samples with Aluminum oxide 

Program plutonium residues Bromine and chlorine 
ofPu02 and PuF4 fluorides 

Fluorine gas 
Nitrogen, liquid and gas 
Methanol 
Oxygen 
Dioxygen difluorides 

(FOOF, FOO) 
Sodium bicarbonate 

STF Standard Fabrication High purity Unknown 
plutonium oxides 

vs Confirmation, Inspection, and Plutonium oxides NA- physical inspection 
Sampling and metals only 

WM Waste Management Waste from the NA 
TRU solid waste 
management 
operation in Room 
432.Glovebox 
maintenance items. 
"Hot" room trash 
(i.e., anything not 
originating in a 
glovebox). 

Process Outputs 

Product Waste Stream' 
Plutonium Spent aluminum 
hexafluoride, oxide and sodium 
unreacted ash bicarbonate, debris 

High purity plutonium Stainless steel cans 
standards with metal oxides, 

debris 
Unchanged from Vials (only if input 
process input material was 

sampled), debris 
None Miscellaneous 

waste items from 
room trash or 
generated by 
various P/S codes; 
leaded gloves and 
glovebox windows 

Attachment 4 
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EPA 
Codes2 References3 

D004, M-007 

D005, M-008 

D006, M-009 

D007, M-035 

D008, 
*0008, 
D009, 
DOlO, 
DOll 

D007, M-029 

*D008 M-039 

*0008 M-045 

Default M-046, M-
HWNs 050 
(see 
Table 5): 
D007, 
D008, 
*D008, 
D009, 
D022, 
D035, 
D040, 
FOOl, 
F002, 
F005 

I 

I 
I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code P/S Title Feed Stream(s) Chemicals/Reagents 
xo Inactive or Unspecified P/S Waste materials NA 

Material from common 
areas (e.g., 
hallway, change 
rooms, basement) 
that could not be 
associated with a 
specific room 

XES X-Ray Energy Spectroscopy Solid plutonium Acid/base solutions 
samples (unspecified) 

xo Inactive or Unspecified P/S Waste materials Chloroform 
Material generated within Citrapeel 

specific rooms but Ethanol 
not associated with Hexane 
a specific P/S Isopropyl alcohol 
code; room trash Methylene chloride 
boxes Methyl ethyl ketone 

Organicstrip 
Trichloroethylene 
I, 1 ,2-trichloro-1 ,2,2-

trifluoroethane [freon] 

Process Outputs 

Product Waste Stream1 

None Miscellaneous 
trash and debris 

None Unused/spent solid 
plutonium 
samples, spent 
acid/base solutions 
from sample 
preparation 

None Rags contaminated 
with organic 
chemicals; other 
room trash and 
debris 

Attachment 4 
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EPA 
Codes2 References3 

Default M-046, M-
HWNs 050 
(see 
Table 5): 
0007, 
0008, 
*0008, 
0009, 
0022, 
0035, 
0040, 
FOOl, 
F002, 
F005 

0004, M-042 

0005, 
0006, 
0007, 
0008, 
*0008, 
0009, 
DOlO, 
DOll 

Default M-046, M-
HWNs 050 
(see 
Table 5): 
0007, 
0008, 
*0008, 
0009, 
0022, 
0035, 
0040, 
FOOl, 
F002, 
F005 

I 

I 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 
XP RD&D Experimental Pu02, Pu02 with CMPO 

Processes tantalum chips, DHDCMP 
MSE salts, ash Diisopropyl benzene 
(Pu!Th 0 2), Np02 Fluorinating agents (such 

as HF, F2, FOOF) 
Phosphine oxide 
Potassium chloride 
Sodium chloride 

Process Outputs 

Product Waste Stream1 

Plutonium lead shielding, 
hexafluoride, actinide oxides, 
chlorinated plutonium metals, MSE salts, 
compounds, ash, debris 
neptunium standards 

Attachment 4 
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EPA 
Codes2 References3 

D004, M-049 

DOOS, 
D006, 
D007, 
D008, 
*0008, 
D009, 
DOlO, 
DOll 

1All P/S codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper; rags, HEPA filters, metal containers, brushes, 
and small tools. Leaded gloves may also be generated and are segregated. 

2 See discussion in Section 4.0 for details on the applicability of the EPA Hazardous Waste Numbers (HWNs) listed in this column. The HWNs listed apply to 
the solid TRU waste only and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The 
resulting treated waste stream is evaluated for hazardous waste constituents and assigned the applicable HWN. All PIS codes have the potential to generate 
leaded gloves. The gloves are segregated from other metal debris waste and are assigned the HWN 0008 under the originating P/S code. 

3 Refer to the Acceptable Knowledge Roadrnap in Attachment l. References listed as M-nnn (where nn is a 1- to 3-digit number) are in TWCP-3546. 

* 0008 due to leaded gloves 

I 



TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21102 

SIMPLIFIED PROCESS FLOW DIAGRAM 
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TWCP-AK-2.1-004,R.2/IC2 (LA-UR-02-1714) 
Effective Date: 03/21/02 

Item 
Identifi- AKNo. I Source No.1 
cation• 

AD No lead in the TWCP-
process per 3546/M-034 
Gar don 
Jarvinen 

EDC Possible er in TWCP-
stainless steel 3546/M-031 
per fun Foxx. 
He provides 
analytical data TWCP-
to support Cr 3546/M-053 

General AilTA-55 TWCP-614 
waste is 
defense 

Decision/Discrepancy Resolution Documentation 
TA·SS MisceDaneous Operations 

AKNo.2 Source No.2 Dccision!Discrepancy 

Hydroxide cake TWCP- Process report does assign 0008 
samples can wntain 3546/M-053 toAD 
Cr, Pb. and Cd 

Reams of analytical TWCP- Process report assigns D007 as a 
data to support 3546/M-041 conservative decision. Does not 
RCRA metals below mention M-053 informatioo. 
regulatocy thresholds 
per Doug Wedman 

Defense and non- TWCP-887 Reported as commingled process 
defense were in the report 
commingled until 
8121197. 
Segregation began in TWCP-4162 Reported as commingled process 
1997-1998 in the repoct 
Segregation began in TWCP-4167 Supporting memos attached to 
1998 this record 

,Q~ w~ 2./zsio .. 
Signature Date 

.zj;,{/0~ 
Date • 

• Item identificatioo can be PS Code. waste stream. drum ID, item ID, or other identification of items affected. 
•• Rationale code: [A=Professional Judgment; B=Most Conservative Decision; C=Other(Specify)] 

Page 1oft 
Source: TWCP-07905 

Rationale•• 

B 

B-Report needs to be 
modified to change 
"sand and slag"' to 
"stainless steel'*. 

B 

8 

C-Memo dated 
8/27/93 states 
segregation was begun. 
See attached meeting 
notes. TWCP-4167. 

Attachment 6 
Page 1 of 1 
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rubyannf@lanl.gov, mlgarcia@lanl.gov, 01:12PM 3/28/2002 -0700, Procedure Notification 

To: rubyannf@lanl.gov, mlgarcia@lanl.gov 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: Procedure Notification 
Cc: fabi,bailey, lpc 
Bee: 
Attached: 

The following are revised AK reports. 

TWCP-AK·2.1-004,R.2/IC1 - Process Acceptable Knowledge Report for Miscellaneous 
Operations at TA-55 (LA-UR-02-1714) 

TWCP-AK-2.1-005,R.2/IC1 -
TA-55 (LA-UR-02-1715) 

Process Acceptable Knowledge Report for Nitrate Operations at 

TWCP-AK-2.1-006,R.2/IC1 - Process Acceptable Knowledge Report for Pyrochemical Processes 
at TA-55 (LA-UR-02-1713) 

TWCP-AK-2.1-007,R.2/IC1 - Process Acceptable Knowledge Report for Special Processing at 
TA-55 {LA-UR-02-1712) 

TWCP-AK-2.1-009,R.OIIC1 - Process Acceptable Knowledge Report for Plutonium-238 
Operations at TA-55 {LA-UR-02-1709) 

Patricia G. Patton 
L.os ,\ bn1o~ "\ation~ill 

b-IT,' TWCP 

t I l. ':. t t n 1\"ll t C u n I w I 
( R!'vll)( ) 

:iS-, t)p[~Cnl>·.ti•\\T 

1.\-il(l h!d:c -hl 
\h \1 l'<.) 

Phone: t:'ll.')fli,·· .. 'IJil 

Lm.til: PFP o1 Lu: l.~·u'. 
·k:k--**--**-_.)i,-)i;""""""k*--'},'$;:_,...,.,."""*'k*,..,......,.,*'A·,..,..,._.**-....-...k.* 

Printed for Patricia G Patton <pgp@lanl.gov> 1 
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rubyannf@lanl.gov, mlgarcia@lanl.gov, 10:27 AM 6/19/2001 -0600, For Training Distribution 

To: rubyannf@lanl.gov, mlgarcia@lanl.gov 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: For Training Distribution 
Cc: fabi@lanl.gov 
Bee: 
Attached: 

The following is a revised AK Report: 

TWCP-AK-2.1-004,R.2/IC1 - Process Acceptable Knowledge Summary Report for 
Miscellaneous Operations at T A-55 

Printed for Patricia G Patton <pgp@lanl.gov> 1 



• 

• 

• 

•. 

wipp.notify@wipp.carlsbad.nm.us, 10:33 AM 6/19/2001 -0600, [Procedure] 

To: wipp.notify@wipp.carlsbad.nm.us 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: [Procedure] 
Cc: Tammy.Bowden@wipp.carlsbad.nm.us 
Bee: fl@lanl.gov 
Attached: K:\twcp\RMDC\AK\TWCP-AK-2.1-004\TWCP-AK-2/\1-004R21C1.pdf; 

The following are revised AK Reports. 

TWCP-AK-2.1-004,R.2/IC1 - Process Acceptable Knowledge Summary Report for 
Miscellaneous Operations at T A-55 

Printed for Patricia G Patton <pgp@lanl.gov> 1 
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rubyannf@lanl.gov, mlgarcia@lanl.gov, prmtz@lanl.gov, 05:24PM 5/17/01 -0600, For Training Distril 

To: rubyannf@lanl.gov, mlgarcia@lanl.gov, prmtz@lanl.gov 
From: Louise Garcia <louise@lanl.gov> 
Subject: For Training Distribution 
Cc: fl@lanl.gov, manmtz@lanl.gov 
Bee: 
Attached: 

The following are revised AK Reports. 

TWCP-AK-2.1-002,R.2- Process Acceptable Knowledge Summary Report for Chloride 
Operations at T A-55 

TWCP-AK-2.1-003,R.2- Process Acceptable Knowledge Summary Report for Metal 
Operation Processes at T A-55 

TWCP-AK-2.1-004,R.2- Process Acceptable Knowledge Summary Report for 
Miscellaneous Operations at T A-55 

TWCP-AK-2.1-005,R.2- Process Acceptable Knowledge Summary Report for Nitrate 
Operations at T A-55 

Printed for Louise Garcia <louise@lanl.gov> 1 



wipp.notify@wipp.carlsbad.nm.us, 05:21 PM 5/17/01 -0600, [Procedure] 

To: wipp.notify@wipp.carlsbad.nm.us 
From: Louise Garcia <louise@lanl.gov> 
Subject: [Procedure] 
Cc: Tammy.Bowden@wipp.carlsbad.nm.us 
Bee: fl@lanl.gov 
Attached: K:\twcp\RMDC\AK\TWCP-AK-2.1-002\TWCP-AK-2A1-002R2.pdf; 
K:\twcp\RMDC\AK\TW CP-AK-2.1-003\TW CP-AK-2"1-003R2.pdf; K:\twcp\RMDC\AK\TW CP-AK-
2.1-004\TWCP-AK-2"1-004R2.pdf; K:\twcp\RMDC\AK\TWCP-AK-2.1-005\TWCP-AK-2"1-
005R2.pdf; 

The following are revised AK Reports. 

TWCP-AK-2.1-002,R.2- Process Acceptable Knowledge Summary Report for Chloride 
Operations at T A-55 

TWCP-AK-2.1-003,R.2 - Process Acceptable Knowledge Summary Report for Metal 
Operation Processes at TA-55 

TWCP-AK·2.1-004,R.2- Process Acceptable Knowledge Sunmary Report for 
Miscellaneous Operations at TA-55 

TWCP-AK-2.1-005,R.2 - Process Acceptable Knowledge Summary Report for Nitrate 
Operations at T A-55 

Printed for Louise Garcia <louise@lanl.gov> 1 
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TWCP-AK-2.1-004,R.2 (LA-UR-01-2559) 
Effective Date: 05/17/01 

Attachment 3 
Page 1 of6 

AC1 

ACJAC2 

AC3 

ACL 

AD 

APD 

AX 

CK 

TIMELINE FOR TA-55 MISCELLANEOUS PROCESSES 

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Present 

~j for so1tnt use ended ·p 1994 
I I 

I I I I I I I I 

' 
•. ' 
•. 1

1 I ; " _ tl ~ ~·~~·?'l;;~h~2~002,{oos u 
I I 

I , 

I I 
I i 
I I 

~acti~e proceb 
. I I 

I I 
I I 

I 
·~9 

I 

I 
I --

i ]' 'DI08 I 

11985 I l D007, D009 I I 
--- 1- - -+-- - - -1- - - - - 1--. _. - -1-- - ~ ---1 

DO~, OO(js, DOO~, 0007, 0008, p009, 010, 0 11 *O 

08 

I I 
~609~12185 ! I ~619 3/92 I II 

f--- 0(~8 ~ ~039, F 02, FOl 3 ,II 

J£8 1 12186..: 5~8 2189 1 9/94 JJ'96 
- - - -: - •noo81 --r-- T 

I 
1

1 II~~ 4/96 4/98 

I l

j ooo·,t, ooo8, ooo9, 19, 
Ifl22, 39, FO 2, FOO 

I I .. ,.. __ .... --

f88 1189 I 1/91 , .. il 
! - :q 07,D009 ..... I i- --1---..,.,.. ! I 
, *0008 I I 
1 5/91 1 t 5/931 
1 D005, poo6, 01, ! 
i 0008, D009, II 1 

I •-+----1• I 

I I I 

-f~' 
I 

~resent 

I 

I 
•I• 

I 

Present 



TWCP-AK.-2.1-004,R.2 (LA-UR-O 1-2559) 
Effective Date: 05/17/01 

TIMELINE FOR TA-55 MISCELLANEOUS PROCESSES (continued) 
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AK 
CMPO 
D 

DBBP 
DHDCMP 
DL 
DOE 
DWLS 
EPA 
F 

FOOF 
GB 
HEPA 
HWN 
K 

LANL 
MEG AS 
MSE 
MT 
NDA 
p 

PF-4 
PIS [code] 
QA 
R&D 
RCRA 
RD&D 
RFETS 
RLWTF 
RMDC 
Sampling Plan 

SME 
TA 
TBP 
TCLP 
TRU 

WCP 
CNI 

WIPP 

ACRONYMS 

acceptable knowledge 
octylphenyldiisobutylcarbamoylmethylphosphine oxide 
RCRA hazardous waste code for wastes with hazardous characteristics, 
defined in 40 CFR Subpart C, Sections 261.21 to 261.24 
dibutyl butylphosphonate 
dihexyl N,N-diethylcarbamoylmethyl phosphonate 
discard limit 
U.S. Department of Energy 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
RCRA hazardous waste code for hazardous wastes from non-specific 
sour defined in 40 CFR Subpart D, Section 261.31 

x gen fluori of' L[,J cA ,' o,t d l fJ .J 
glove ox ~ '; ~ I t.wv. <11\t 

high-efficiency particulate air 
[EPA] hazardous waste number 
RCRA hazardous waste code for hazardous wastes from specific sources, 
defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
Multiple Energy Gamma Assay System 
molten salt extract 
material type 
non-destructive assay 
RCRA hazardous waste code for acute hazardous waste defined in 40 CFR 
Subpart D, Se.ction 261.33 (e.) 
Plutonium Facility, Building 4 
process/ status [code] 
quality assurance 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-00I,R.3) 
subject matter expert 
technical area 
tributyl phosphate 
Toxicity Characteristic Leaching Procedure 
transuranic 
Transuranic Waste Characterization Program 
Unclassified Controlled Nuclear Information 
Waste Isolation Pilot Plant 

+oxtc:.. WU\51-L 

Rc R It h~ZA,..JotAJ ~-rv·,,s-fe c .. ak ·~r chc,rJ(l,,~ &'"',.>ft ~ 
J.-e{:'r.e.l ,•,., 4o cFR SJ,p .. ,+ 1)

1 
Sed''"' 2CL33(f) 
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PIS Code P/SName I Process AK Summary Report and Report Section* 

ME Metallography I Miscellaneous Operations 3.4.IO,Att. 4 

NCO Nonconfirming Druis Miscellaneous Operations 3.4.9, Att. 4 

OR Direct Oxide Red~tion Pyrochemical Processes 3.4.2, Att. 4 

PTS RD&D Pretrea~ent Study Nitrate Operations 3.4.1, 3.4.6, Att. 4 

PX \ Multiple D~t~ith ln~~l Special Processing 
3.4.6, 3.4.7, 3.4.8, 

~neratio and Electrorefi · g 3.4.9, 3.4. 10, Att. 4 

RASS/RSS Raman Spectroscopy System Miscellaneous Operations 3.4.5, Att. 4 

RB Roasting and Blending Nitrate Operations 3.4.3, Att. 4 

RBJ Roasting and Blending Jr. Nitrate Operations 3.4.3, Att. 4 

RC Rotary Calciner Nitrate Operations 3.4.1, 3.4.6, Att. 4 

RD Repackaging into Retrievable Drums Miscellaneous Operations 3.4.9, Att. 4 

RR Ion Exchange Nitrate Operations 3.4.3, Att. 4 

SA Super Acid RD&D Miscellaneous Operations 3.4.3, Att. 4 

SMP SP Mounting Preparation Miscellaneous Operations 3.4.5, Att. 4 

so Super Oxidizer, FOOF Program Miscellaneous Operations 3.4.2, Att. 4 

ss Salt Stripping Pyrochemical Processing 
3.4.3, 3.4.4, 3.4.5, 
3.4.7, 3.4.8, Att. 4 

STF Standard Fabrication Miscellaneous Operations 3.4.6, Att. 4 

vs Confirmation, Inspection & 
Miscellaneous Operations 3.4.5, Att. 4 

Sampling 

WM Waste Management Miscellaneous Operations 3.4.9, Att. 4 

xo Inactive or Unspecified P/S Material Miscellaneous Operations 3.4.9, Att. 4 

XES X-Ray Energy Spectroscopy Miscellaneous Operations 3.4.5, Att. 4 

XO Inactive or Unspecified P/S Material Miscellaneous Operations 3.4.9, Att. 4 

XP RD&D Experimental Processes Miscellaneous Operations 3.4.4, Att. 4 

*Process AK summary reports: Chloride Operations (TWCP-AK-2.1-002,R.l), Miscellaneous Operations (this 
report), Nitrate Operations (TWCP-AK-2.1-00S,R.l), Pyrochemical Processes (TWCP-AK-2.l-006,R.l), and 
Special Processing (TWCP-AK-2.1-007,R.l) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Miscellaneous Operations 

PIS codes: 

Page ix of xi 

AC, ACI, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, lB, ICP, IE, 
LI, LIBS, ME, NCO, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed, combustible and non
combustible debris; liquid wastes sent to the Radioactive Liquid Waste Treatment Facility at 
TA-50 or immobilized in cement (as part of nitrate operations) 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from miscellaneous operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility (Building PF-4), Rooms 105, 106, 112, 113, 115, 120, 124, 126, 208, 
209,210,401,409,420, and 432 

Description of the process waste (physical form and typical content description): 

Primarily debris waste, including cellulosic materials, plastic, rubber, ceramic, metal and glass 
debris, and waste sent to nitrate operations to be immobilized in cement. 

Description of the waste-generating process: 

The overall goal of the miscellaneous operations is to recover plutonium from metal, metal r e wn' fe_. 
alloys, scrap, and residues and produce a purified plutonium oxide product or feedstock for 
conversion to metal. Processes in miscellaneous operations include pretreatment, dissolution, 
purification, and hydroxide precipitation . 
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• Process feed: 

• 

Plutonium metal or metal alloy, oxides and hydroxide cakes; pyrochemical salts;bc.ihle pleo~~ 
anode heels; ash; ~f?!Jzjegl 'giag;tgr i S8l.Yi!~and residues from other DOE facilities. ~ . 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositions; 
americium-24i, neptunium-237, and uranium-234 may be present at detectable concentrations as 
decay products of their plutonium precursors. Some of the processes separate plutonium and 
americium or plutonium and uranium. The waste will usually be enriched in americium and 
uranium, but may also be depleted in some cases. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• NoKorPcodes 

• FOOl: PIS codes WM, XO, XO (trichloroethylene and 1,1;2-trichloro-1,2,2-trifluoroethane 
(freon)) 

• F002: PIS codes ACIAC11AC2, AD, APD, SA, WM, XO, XO (chlorobenzene, methylene 
chloride, tetrachloroethylene, trichloroethylene) 

• F003: AD, APD, ME, SA (acetone, diethyl ether, methanol, xylene) 

• F005: PIS codesACIACliAC2, SA, WM, XO, XO (benzene, methyl ethyl ketone, toluene, 

pyridine) f1) L > F L 1.4 

• 0004 (arsenic) and DOlO (selenium): PIS codesAD,I\RASS/RSS, SO, XES, SP 

• D005 (barium) and D006 (cadmium): PIS codes AD, CK, CV, EXT, FDL, FLU, IB, IE, LI, 
RASS/RSS, SO, XES, XP, SO 

• D007 (chromium) and D009 (mercury): PIS codes AC, ACl, AC2, ACL, AD, APD, AX, CK, 
CV, EDC (D007 only), EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME (0007 only), 
RASS/RSS, RD, SA, SO, STF (0007 only), VS, WM, XO, XES, XO, XP 

• 0008 (lead, excluding leaded gloves): PIS codes AD,APD, CK, CV, EXT, FDL, FLU, IB, IE, 
LI, RASS/RSS, SO, WM, XO, XES, XO, XP 

( 
\A o ): 

se~n·"a ~ • D008 (leaded gloves only): PIS codes AC, ACI, AC2, ACL, AD, APD, AX, CK, CV, EDC, 
~IS c.~ ~OC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME, RASS/RSS, RD, SA, SO, ST:, VS, WM, , 

~ •'Do~XO, ~~L Jx~l. ~p RJ,JJ I R SJ) fiD xPJ_ )( r:.s) 50 £: -,14.+ c..Jcs I., tJ.p~J.,o.~ unle-
• DOll (silver):liJS codes AD,APD, tt, CV, EXT, FDL, FLU, IB, IE, LI, RASS/RSS, SO, 

XES,XP 

• DO 18 (benzene): PIS codes AC, AC 1, AC2, SA 

• DO 19 (carbon tetrachloride): PIS codes AD, APD, CV, RASSIRSS 

• 0021 (chlorobenzene): PIS codeAPD 

• • 0022 (chloroform): PIS codes AC, ACl, AC2, APD, WM, XO, XO 
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• 0035 (methyl ethyl ketone): PIS codes WM, XO, XO 

• 0038 (pyridine): PIS code SA 

• 0039 (tetrachloroethylene): PIS codesAD,APD, CV 

• 0040 (trichloroethylene): PIS codes ME, WM, XO, XO 

• No HWN: PIS codes LIBS, NCO, SMP 

Process wast& volume (if known): 

Page xi ofxi 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 

. f )S cu~<\5 4~ {1c_2J 

SA 
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consistent with PIS code SA (M-024, M-0371TWCP-3546). This PIS 
code covered two separate activities that did not overlap in time. PIS 
code SA began in 1989 with superacid work, but the process changed 
approximately in 1991 to organometallic studies. According to the SME, 
organic compounds (i.e., solvents) were never used with superacid 
media. Aluminum oxide and magnesium oxide were used to absorb 
superacid components. These spent oxides were discarded along with 
contaminated glass. Hazardous constit}.lents are not expected to be 

present in any of the,st; ~~:_a~)<·~'$-f\~t\dcl w "r J<o 
The study of the organometallic chemistry of uranium and thorium in 
non-aqueous solvents (as part of PIS code SA) was conducted in 
Room 208, GB-216 and 230, in 1989 (M-024/TWCP-3546). Chemical 
reagents and solvents are not specified but the procedure indicates that 
materials used in the process may include "hydrocarbon, ethereal, and 
aromatic solvents, organic reagents, and inorganic salts." The procedure 
was revised in 1991, at which time the operation was conducted in 
Room 105 (GB-166 and -177) and Room 208 (GB-230 and -240). The 
process consisted of a variety of small-scale organoactinide operations 
involving fundamental research of the synthesis in non-aqueous media 
of new actinide compounds, their characterization and reaction 
chemistry, and application to existing actinide processing technology. 
Due to the range of experimental studies conducted under this PIS code, 
a definitive list of chemical reagents does not exist; however, previous 
studies involved the use of a wide range ofhydrocarbon solvents, 
including the D-listed and F-listed constituents: methylene chloride 
(F002), diethyl ether (F003), benzene (0018, F005), toluene FO 
pyridine (0038, F005). Tetrahydrofuran ne were also used in 
the organometallic process. Neptunium d plutonium metal were put 
into tetrahydrofuran and dried. Bromine and/or iodine were added to 
create plutonium iodide, the starting material for other studies. In 
addition to standard debris wastes, process wastes may have included 
reaction by-products and residues, various pieces of laboratory 
equipment, spent organic solvents, and filtration media. Process outputs 
from this operation may be sent to the vault, returned to the originating 
PIS code, or transferred to aqueous recovery or cement fixation (based 
on the discard limit). 

The procedure associated with the previous operation was revised once 
again in March 1994. The PIS codes for these operations are indicated as 
AC, ACl, AC2 and AC3. SMEs (M-0381TWCP-3546) familiar with 
these activities indicated that the process began as PIS code AC in 
February 1989 and transformed to PIS code AC2 in February 1994. PIS 
codes AC2 probably ran concurrently with AC I. This revised procedure 
indicates that operations occurred in the same rooms and gloveboxes 
identified in the previous revision. The distinguishing features between 
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AC1 and AC2 were that ACl was an analytical process using aqueous 
compounds, predominantly dilute nitric, hydrochloric, and perchloric 
acid solutions. These acidic solutions would have been neutralized and 
precipitated to recover the plutonium. Solids were sent to recovery, and 
solutions were sent to cementation. PIS code AC2 involved synthesis of 
(air-sensitive) new compounds in an inert glovebox. This was a non
aqueous process. PIS code AC3 is not related to PIS codes AC1 or AC2, 
but is predominantly a metal operation (M-038/TWCP-3545). This code 
had not yet become active by the time this report was prepared, and no 
other information was available for it. 

The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-025/TWCP~3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis of new 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 
The chemical list indicates the use of a variety of materials, including 
organic solvents (e.g., toluene and benzene), alkaline earth metals, and 
transition metals. The SMEs (M-038/TWCP-3546) familiar with these 
activities indicated that a "variety of aromatic, alk ine and chlorinated 
solvents" (e.g., tetrahydrofuran, toluene, benzene,~-~~~~~~ 

[5;also known ~methylene chlorid~and chloroform) were use m these 
actiyities1these organic chemicals have the following HWNs: benzen 
(0018, F005), chloroform (D022), methylene chloride (F002), toluene 
(F005). The SME stated that waste byproducts from the operat ns thai _..,.. ,l 
contain these constituents were not discarded but were held in the _,._ -~"'"" 
glovebox for reprocessing or recovery. Because the SME was not ·+e:.tra-. h 11 Jro~rii\ 
involved with these activities after 1994, he was unable to definitive { q ·) '1 
state how the waste materials were ultimately dispositioned. In a later U J.l ~ / 
discussion, other SMEs (M-0381TWCP-3546) indicated that use of the ./ 
chlorinated solvents associated with PIS code ACl was discontinued in 
1994 and that items contaminated with these constituents mentioned are 
still in the glovebox and have yet to be discarded as of the date of this 
report. Transition metals used as reagents in the synthesis of new 
materials in this process included sodium salts, potassium salts, and 
silver salts. The precipitated salt byproducts also were not discarded but 
were held in the glovebox for reprocessing and recovery. In a later 
discussion, other SMEs confirmed that silver salts associated with PIS 
code AC 1 are still in the glovebox awaiting determination for a path 
forward for disposition. Other than silver (DO 11 ), no RCRA metals were 
used in the processes (M-038/TWCP-3546). In addition to the standard 
debris wastes, process wastes may have included reaction by-products 
and residues, heating mantles, vacuum pump apparatus, various pieces 
of laboratory equipment, spent organic solvents, and filtration media. 
Process outputs for both PIS codes may be sent to the vault, returned to 
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• PIS code XO indicated waste materials that were generated within 
specific rooms but ·could not be associated with an individual PIS 
code in that room. The room trash boxes assigned this PIS code, 
when determined by assay to qualify as TRU waste instead oflow-. 
level waste, could contain rags that had contacted ignitable 
constituents (e.g., ethanol, isopropyl alcohol, and hexane); however, 
because the waste items were not packaged as free liquids, the EPA 
HWN DOO 1 for ignitability would not be applicable. Other 
constituents that may have been present on rags in debris waste from ~ \f 
PIS code XO included the de greasing solvents methyl eth 1 ~ Fooy 
(0035, F005), trichloroethylene (0040, FOO , , ,2-trichloro-
1,2,2-trifluoroethane [freon] (FOOl); methylene chloride (F002) used 
as a paint stripper; and chloroform (0022) used in a cryogenic bath. 

'lc..n1':\ "'r~ 1"q" 
Two other specific situations could also result in the generation of 
additional waste items under PIS code WM. 

• During maintenance of the in-line glove box, changeout of the 
leaded gloves and windows would be covered under PIS code WM. 
No solvents or other chemicals were introduced during this routine 
maintenance activity. 

• A spill in Room 432 in 1989 involved the release of a Pu-239-
contaminated solution (consisting primarily of water with a minor 
amount of nitric acid) from a ventilation line. The spill was wiped up 
with rags and discarded under PIS code WM. Rags with excessive 
amounts of nitric acid would have been neutralized by dipping them 
in a calcium hydroxide solution inside a glovebox. No EPA HWN 
would be applicable to waste from this incident. 

(9Metallography (PiS Code ME) 

PIS code ME takes place in Room 115 and involves a standard 
metallography process that was initiated at TA-55 in 1979 and continues 
to the present (M-048/TWCP-3546). The purpose of the metallography 
operation is to characterize the microstructure of metallic or ceramic 
pieces to verify and establish the quality and effectiveness of welds. 
Materials examined under this PIS code consist of plutonium and 
uranium carbides, nitrides, and oxides, as well as zirconium and 
tantalum alloys, and stainless steel. Metal pieces (pellets) are cut with a 
diamond saw. Ceramic pieces are subjected to grinding with standard 
metal grinding media (e.g., papers impregnated with silicon carbides and 
diamond). The materials are polished with several different chemical 
compounds. Prior to May 1992, a mixture of 1-10 percent 
trichloroethylene and kerosene were used. Ethanol and acetone may also 
have been used. After May 1992, these materials were replaced with a 
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Table 1. Process Feed Materials for Miscellaneous Operations 

PIS Codes in 
RCRA-Regulated Substances and Associated Miscellaneous 

Feed Material Hazardous Waste Number Operations 

Analytical laboratory solutions Solutions from other TA-55 operations: no RCRA ACL and ICP (T A-55 
constituents solutions) 

Solutions from CLS-1: Potentially contaminated with APD (CLS-1 solutions) 
~ 

RCRA-regulated heavy metals, mercury (0009) and lead 
(D008), as well as RCRA-listed organic substances used 
as solvents, including acetone (F003), butyl alcohol 
(F003), carbon tetrachloride (0019), chlorobenzene 
(F002, D02I), chloroform (0022), methanol (F003), 
methylene chloride (F002), tetrachloroethylene (F002, 
D039), xylene (F003) (reference Cl-25 in TWCP-3547). ...-- -...::-,. 

Ash from P/S codes IS, SB, and Usually suspect contaminated with barium (D005), ~.xgL~ TDC, or from other DOE sites cadmium (D006), chromium (D007), and lead (0008). 
Silver (DOll), arsenic (0004), mercury (D009), and i(Ft>9 selenium (DO 1 0) may also be present; although volatile 
at high temperatures if present in the oxide form, these 
heavy metals may be alloyed to Pu if present in the metal 
form. 

Disassembled weapons High-purity Pu and U material types EDC 
components 

Experimental R&D feed Variable purity, AD, CV, EXT, HRS, 
materials; various isotopes and ME, RASS/RSS, SA, 
isotopic mixtures of actinides in XES,XP 
various matrices 

Hydroxide cakes Typically contaminated with RCRA-regulated heavy AD 
metals cadmium (D006), chromium (D007), mercury 
(D009), lead (D008), and silver (DOll) 

MSE salts Typically fairly pure, suspect contaminated with barium XP 
but no other RCRA substances present 

Pu chlorides and fluorides Variable purity FDL, SO 
(from various P/S codes) 

Pu metal or metal alloy High purity, no RCRA-regulated substances, unless AC, ACI, AC2, EXT, 
noted otherwise LIBS, SA, SMP, VS 

Pu oxides High-purity oxides used for P/S codes EOC, LIBS and CK, CV, EOC, EXT, 
STF. Variable purity for other codes, may be FDL, FLU, IB, IE, LI, 
contaminated with RCRA-regulated heavy metals barium LIBS, SO, STF, VS, XP 
(D005), cadmium (D006), chromium (D007), and lead 
(0008), and silver (DOll) 

Pyrochemical salts Typically fairly pure, no RCRA-regulated substances EXT,IB 
other than barium (0005) present 
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Table 4. Chemical Inputs to Processes Described in This Report 

Chemical input 
Gases and Cryo2ens 
Carbon dioxide (gas) 
Fluorine (gas) 
Halogen fluorides 
Krypton fluoride ~ 
Methane (gas) 
Nitrogen dioxide (gas) 
Nitrogen, liquid 
Acids 
Hydrochloric acid 
Hydrofluoric acid 
Nitric acid 
Oxalic acid 
Perchloric acid 
Sulfwic acid 
Superacids (e.g., HS03F) 
Bases 
Calcium hydroxide 
Potassium hydroxide 
Sodium hydroxide 
Inor2anic Chemicals 
Aluminum bifluoride 
Aluminum chloride 
Aluminum fluoride 
Aluminum nitrate 
Aluminum oxide 
Ammonium chloride 
Antimony pentafluoride 
Bromine 
FOOF 
Hydrogen peroxide 
Iodine 
Iron oxide 

P/S Codes in which 
RCRA-Listed 

Chemicals Are Used Comments on Applicability of EPA HWN 

AD 

SA 

0001 and 0002 do not apply to these gases because there 
are no free liquids in this waste. Also the gas cylinders 
are outside th~uilding, and the gases are plumbed into 
the glovebox. J ~ J1 :y ... nlethttnel was ~sea as a red-:::::.~::::~ 
0002 does not apply to the solid debris waste because 
there are no free liquids in this waste. DOOI (oxidizer) 
does not apply to the use of nitric or perchloric acid or to 
the superacids for the same reason. 

0002 does not apply to the solid debris waste because 
there are no free liquids in this waste. 

Lead and lead hydroxide, oxide, AD, APD 0008 
or nitrate 
Magnesium oxide 
Na, K, Li, Mg, Ca, Fe, nitrates, 
chlorides, carbonates, 
bicarbonates, oxalate, nitrites 
Phosphates 
Potassium choride 
Potassium dichromate AD 0007 



• 

• 

TWCP-AK-2.1-004,R.l 
Effective Date: 12/04/00 

Chemical in ut 
Potassium pennanganate 
Potassium salt (not specified) 
Silver salt 
Sodium bicarbonate 
Sodium carbonate 
Sodium chloride 
Sodium chlorite ~ 
Sodium nitrate 
Sodium salt (not specified) 
Sodium sulfate 
Thorium oxide 
Metals 
Alkaline earth metals 
Bismuth-tin alloy 
Gallium metal, oxide or salt 
Lanthanide metals 
Platinum and platinum-rhodium 
alloys 
Stainless steel 
Tantalum metal, oxide or salt 
Zirconium and tantalum allo s 
Or anic Chemicals 
1-propanol 

cetone 
Alkylating agents (unspecified) 
Benzene 
Carbon tetrachloride 

Carbon tetrafluoride 
Chloroform 

DBBP (di utyl butyl
phosphonate) 
DBBP (dibutyl butyl
phosphonate) I Isopar 
( isoparaffinic hydrocarbon 
solvent) 
Diethyl ether 
Dihexyl N,N
diethylcarbamoylmethyl 
phosphonate (DHDCMP) 
Diisopropyl benzene 
Ethanol 
Hexane 
Hydrazine dihydrochloride 
Hydrazine hydrochloride 
Hydroxylamine chloride 
Hydroxylamine nitrate 
Isopropanol 
Kerosene 
Methanol 

P/S Codes in which 
RCRA-Listed 

Chemicals Are Used 
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ACl DOll 

ME 

AC/AC1/AC2, SA 
AD,CV 

D007 (chromium) 

F003 

DO 18 and F005: solvent use 
D019 applies to AD and CV. FOOl does not apply 
because this chemical was not used for de greasing. 

AC/ACI!AC2, APD, 0022 
XO 

SA 

AD, SO 

F003 

F003 applies to AD because methanol may have been 
used for cleanin inside the love box. F003 does not 
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Chemical input 

Methylene chloride (also called 
dichJoromethane) 
n-dodecane 
Octylphenyldiisobutyl-
carbamoylmethylflhosphine oxide 
(CMPO) 
Perchlorocarbons 
Phosphine oxide 
Phosphines 

Pyridine 

Sodium dithionate 
Tetrachloroethylene 

Tetraethylamine hydrochJoride 
Tetraethylamine hydroxide 
Tetraethylammonium hydroxide 
Tetrahydrofuran ........ ...._.... ______ 

Thionyl chloride 

Toluene 

Tributyl phosphate (TBP) 
Tributyl phosphate (TBP)/Isopar 
Trichloroethylene 

Vacuum pump oil 

Page 29 of37 

PIS Codes in which 
RCRA-Listed 

Chemicals Are Used Comments on Applicability of EPA HWN 
apply to SO because methanol was used in a cold trap 
outside the glovebox. 

ACI, SA F002 applies to P/S codes ACI and SA because 
methylene chJoride was used for solvent properties. 

6rj ani c J"tr; f 

SA 0038, FOOS: used as solvent in organometallic synthesis 
process. 

AD,APO,CV 0039 and F002 apply to AD and APD. However no 
codes apply to CV because this chemical was only used 
as a coolant outside the glovebox. 

r-ft(>{>tC11 S.!t tt2n U\.fp1;~5 -h:J .~c) Acz <-~.htA. S4 

AC,SA F005 applies because toluene was used as a solvent in 

l\._ftCl) organometallic synthesis 

CK., ME,XO 0040 applies to P/S codes ME and XO; F002 also 
applies to P/S code XO. Neither EPA HWN applies to 
P/S code CK because this chemical was used as a coolant 
outside the glovebox. 
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Table 5. Evaluation of the Applicability of EPA Hazardous Waste Numbers to Processes 
Discussed in This Report 

Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table I and text) Use (from Table 4) Process* Applicable HWNs 

AC Actinide Chemistry, R&D None DOll, D018, D022, 0007, D007, 0008, D009, DOll, 

~ 
F002, F0051 (.( 1.13 D008, 0009 D018, 0022, F002, F0051 ·~~-'" 

ACl Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002,F005 0008, D009 D018,D022,F002,F005 

AC2 Actinide Chemistry, R&D None DOII,D018, 0022, D007, D007, 0008, D009, DOll, 
F002, F005~U213 D008,D009 D018,D022,F002,F005\ 

# 

AC3 Actinide Chemistry, R&D None None None None 

ACL Analytical Chemistry None None 0007, D007, 0008, D009 
Laboratory 0008,0009 

AD Actinide Processing 0004,0005,0006, 0008, 0019, D039, 0007, D004, 0005,0006,0007, 
Demonstration 0007, D008, 0009, F002,F003 0008,0009 0008,0009, DOlO, DOll, 

DO 10, DO 11, DO 19 DOI9,D039,F002,F003 

APD Actinide Processing D008, 0009,0019, None 0007, 0007, 0008, D009, 0019, 
Demonstration D021, 0022,0039, 0008,0009 D021, D022, D039, F002, 

F002,F003 F003 

AX Solution Assay None None 0007, D007, 0008, D009 
0008,0009 

CK RD&D Volatile Fluoride D005, D006, D007, None 0007, D005, D006, 0007, D008, 
Pu Recovery D008, DOll 0008,0009 D009, DOll 

cv R&D Experimental D005, D006, D007, D019, 0039 0007, D005, 0006, 0007, D008, 
Chlorination Processes 0008, DOll 0008, D009 0009, DOll, D019, D039 

EDC Electrolytic D007 None 0007, D008 D007, D008 
Decontamination 

EOC Experimental Oxide None None D007, D007, D008, D009 
Characterization 0008,0009 

EXT Extraction RD&D 0005, D006, 0007, None D007, D005, D006, D007, D008, 
D008, DOll 0008, D009 0009, DOll 

FDL FOOF Demonstration 0005, D006, D007, None 0007, D005, 0006,0007,0008, 
Loop 0008, DOll D008, D009 D009, DOll 

FLU Fluorination RD&D 0005, D006, D007, None 0007, D005, D006, D007, 0008, 
0008, DOll D008, D009 0009, DOll 

HRS High Resolution None None D008 D008 
Spectroscopy 

IB Matrix Study Of D005, D006, 0007, None 0007, 0005, D006, D007. D008, 
Pyrochemical Salts D008, DOll D008, 0009 D009, DOll 

ICP ICP-AES Analysis None None D007, D007, D008, D009 
0008, D009 
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PIS 
Code Description 

IE Isotope Enrichment 

LI XF6 Experimental 
Measurements 

LIBS Laser-Induced 
Breakdown Spectroscopy 
System 

ME Metallography 

NCD Nonconfirming Drums 

RASSI Raman Spectroscopy 
RSS System 

RD Repackaging into 
Retrievable Drums 

SA Super Acid RD&D 

SMP SP Mounting Preparation 

Super Oxidizer, FOOF so Program 

STF Standard Fabrication 

vs Confirmation, Inspection 
& Sampling 

WM Waste Management 

xo Inactive or Unspecified 
PIS Material 

XES X-Ray Energy 
Spectroscopy 

xo Inactive or Unspecified 
PIS Material 
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Potential EPA Hazardous Waste Numbers (HWNs) 

Due to Feed (from Due to Chemical Due to 
Table 1 and text) Use (from Table 4) Process"' Applicable HWNs 

D005, D006, D007, None 0007, 0005, D006, D007, 0008, 
D008, DOll D008, D009 D009, DOll 

D005, D006, D007, None D007, D005, D006, D007, D008, 
0008, DOll D008, 0009 D009, DOll 

None None None None 

None D040, F003 D007, D008 D007, 0008, D040, F003 

None None None None 

D004, D005, D006, None D007, D004, D005, D006, 0007, 
0007, D008, D009, D008, 0009 D008, D009, DOlO, DOll, 
DOlO, DOll, D019 0019 

None None D008 D008 

None D018, D038, F002, D007, D007, D008, D009, DOI8, 
F003, Foo5, U213 0008, D009 D038,F002,F003,F005\ 3 ... \21. 

None None 
/ 

None None 
J 

D004, D005, 0006, None D007, 0004, D005, D006, 0007, 
D007, D008, 0009, 0008, D009 D008, 0009, DOlO, DOll 
DOlO, DOll 

None None 0007,0008 D007,D008 

None None D008 D008 

• I. 

~ 
•••~~' ~¥ W -Hillli"'U VII \.oQ"!;;•v J VY~~, VaG; ~ 

~ 

~ . ~~~ • - rY-t..'f ~ .~ -= ' . 0~ 5 

Must be determined on case-by-case basis "'*D007, D008, 0009, 
0022, D035, 0040, FOOl, 
F002,F005 

D004, 0005, 0006, None 0007, D004, D005, 0006, D007, 
0007, D008, D009, D008, D009 D008, D009, DOlO, DOll 
DOlO, DOll 

Must be determined on case-by-case basis. However, **D007, 0008, 0009, 
HWNs known to be applicable include those for D022, 0035,0040, FOOl, 

oblmoform (0022), triohloroethylene (D:~ F002,F005 
F002), 1, l ,2-trichloro-1 ,2,2-trifluorethane 002 

(f•ot} fOo'l) methylene chloride (FOO , and methyl ethyl etone 
(D035; FOOS) because eaning rags may be 
contaminated with th e RCRA chemicals; also 0007, 
D008, D009 

\ 
t..J&J. ,. *"""' l'i'1'\) \... 1.\,.SC.. 

J 
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Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process* Applicable HWNs 

XP RD&D Experimental 0004,0005,0006, None D007, 0008 0004, D005, D006, 0007, 
Processes 0007, 0008, D009, (gloves and 0008, D009, DOlO, DOll 

DOlO, DOll shielding), 
D009 

* EPA HWNs11Ssigned due to the process itself include chromium (0007) when there is the potential for this 
metal to be leached from stainless steel equipment or items in the process, lead (D008) when leaded gloves are 
used in the process, and mer~ when there is a potential for a glass mercury thermometer to have been 
used in the same glovebox. ~ 

** PIS codes WM,~d XO have conservati~ely been assigned the same cumulative list ofEPA HWNs, ~ 
regar~less of information indicating. that specific hazardous constituents are not expected in one or more of 
these P/S codes, because application of these PIS codes to specific waste containers has been inconsistent at 
TA-55 (M-050/TWCP-3546). 

ME 

SA 

F003 (acetone) 

F002 (methylene chloride), F003 (diethyl ether); F005 
(benzene, toluene, pyridine) 

WM, XO~ FOO 1 (trichloroethylene, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane 
(freon)); F002 (methylene chloride, trichloroethylene); F005 
(methyl ethyl ketone) 

No K or P listings apply to solid wastes generated from any of the miscellaneous 
operations because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals, or equipment used in these processes. 

4.2 Toxicity Listings 

The list below is summarized from Table 5 and lists the EPA HWNs applicable to 
waste from processes described in this report. PIS codes marked with an asterisk 
(*)in the list do not contain RCRA-listedconstituents in the feed material or in 
the chemicals used in the process, but have been asl)igned HWNs due to the 
potential for chromium (0007) to be leached from stainless steel equipment or 
items in the process, lead (0008) due to the use of leaded gloves in the process, 
and mercury (0009) if there is a potential for a glass mercury thermometer to 
have been used in the same glovebox. Prior to May 1992, leaded gloves were 
disposed with other metal waste under the originating PIS code. Since May 1992, 
the gloves have been routinely segregated from other metal debris (TWCP-4166). 

No DOOI (ignitable), 0002 (corrosive), or 0003 (reactive) listings apply to the 
solid wastes from miscellaneous operations because no ignitable chemicals were 
used in these processes and because the solid wastes do not contain any free 
liquids (see Section 6.0) . 
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~ ~c-Je.QI~o&-
IL. AC,~AC2 
1J-r Ac1 _,.AcL 

0007, D008, 0009, DOll, 0018, 0022) ~ J)0'38' U 213 
* D007, D008, 0009 

[up 1 r /5 AD 

c..od t.S e rvtr" 

~b'"iJ 

D004, D005, D006, 0007, D008, 0009, DOlO, DOll, D019, 
0039 

4.3 

I 

APD 

AX 

.. CK 

cv 
EDC 

EOC 

EXT 

FDL 

FLU 

HRS 

IB 

ICP 

IE 

LI 

ME 

RASS/RSS 

RD 
SA 

so 
STF 

WM 

0007,0008, D009, 0019, D021, D022, D039 

* 0007,0008, D009 

D005, D006, 0007, D008, D009, DOll 

))00~007, 0008, D009, DOll, 0019, ~ 

·~ ~t- , " 
* D007, D008, 0009 

0005,0006, D007, 0008, D009, DOll 

J)C>0'1) D005, D006, 0007, D008, D009~'Dot 0 

pool.JJ D005, D006, D007, D008, ooo~ Dot o 
* D008 

0005, D006, 0007,0008, D009, DOll 

* 0007,0008,0009 

0005, D006, 0007, D008, D009, DOll 

D005, D006, 0007, 0008, 0009, DOll 

D007, 0008, 0040 

0004,0005, D006, 0007,0008,0009,0010, DOll, 0019 

0008 

0007, D008, D009, 0018,0038 

0004, D005, D006, 0007,0008,0009, DOlO, DOll 

0007,0008 

0007, 0008, 0009, 0022, 0035, 0040 ~ J 

--~--------~D~Q~Q~7.~D~Q~Q~8.~D~Q~Q~9.~D~Q~22~.~D~0~35~.~D~04~0~~ ~ XQ 

XES 

XO 

XP 

0004,0005, D006, 0007,0008,0009, DOlO, DOll 

0007,0008, D009, D022, 0035,0040 

0004,0005, D006, D007, 0008,0009, DOlO, DOll 

ctivities under PIS codes LIBS, NCO, and SMP do not generate solid waste to 
which any HWN would be applicable. 

Corrosivity, Reactivity, and Ignitability 

See Seetieft ~(<() • 
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9.0 

DOR salts indicate the absence of "dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 6.0 and 7.0. 

VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the miscellaneous operations, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. All transformers known to contain PCBs have been 
tracked from the time of startup ofT A-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subcontractor who is wholly responsible for its disposal 
disposal (TWCP-AK-2.1-005,R.1, Section 9.0). This oil does not enter the LANL 
disposal operations. 

VERIFICATION THAT THERE IS NO ASBESTOS IN THE WASTE 

11.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic ofreactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D~Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
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PIS Code PIS Title 

AC Actinide Chemistry R&D 
AC 
AC2 

,-
. st 
J"' 
\) 

~\\ 
..yo 

+1-

~ 
f)S 

~t"' 

AC3 Actinide Chemistry 

• 
PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

Feed Stream(s) Chemicals!Reaeents Product Waste Stream1 

Aotinido mot•!' ( 'Actinide (Th-Am) metals Solvated halide Reaction ~ 

Alcohols (unspecified) complexes yielding byproducts, 
Alkali metals homoleptic alkyl residues, 

Ac e.fonltrtle. 
Alkaline earth metals complexes; and precipitated salts, 
Alkylating agents unspecified spent solvents, 

(unspecified) spent acids, 
Benzene filtration media, 
Chloroform debris 
Cryogens 
Dichloromethane 
Hexane 
Hydrochloric acid 
Inorganic 

reagents/complexes 
(unspecified) 

Inorganic salts 
(unspecified) 

Lanthanide metals 
Nitric acid 
Perchloric acid 
Phosphates 
Phosphines 
Potassium hydroxide 
Potassium salts 
Silver salts 
Sodium hydroxide 
Sodium salts 
Tetrahydrofuran 
Toluene 
Transition metals 
Transition-lanthanide-, 

actinide- metal 
complexes 

NA NA NA NA 

• 
Attachment 4 
Page I of 10 

EPA 
Codes2 References3 

D007, M-025 
D008, M-038 
D009, 
DOll, 
DOI8, 
D022, 
F002, 
F005 

t>o3S 

U213 

NA NA 
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P/S Code P/S Title 

AX Solution Assay 

CK RD&D Volatile Fluoride 
Plutonium Recovery 

cv RD&D Experimental 
Chlorination Processes 

EDC Electrolytic Decontamination 

• 
Process Inputs 

Feed Stream(s) Chemicals/Reagents 
Nitric and Hydrochloric acid 
hydrochloric acid Nitric acid 
solutions with 
plutonium 
Solid residues of !-propanol (as coolant) 
Pu02 Aluminum oxide 

Fluorine gas 
FOOF 
Liquid nitrogen 
Oxygen 
Sodium bicarbonate 
Trichloroethylene 

Plutonium in Dilute acids/bases 
various chemical (unspecified) 
forms; solid Pu02 Ammonium chloride 

Carbon tetrachloride 
Hydrochloric acid 
Hydroxylamine 

hydrochloride 
Nitric acid 
Perchlorocarbons 
Potassium hydroxide 
239Pu, 211Np, 24!Am, 

23 S123su' mTh in 
various compounds, 
residues, metal alloys 

Sodium bicarbonate 
Tetrachloroethylene 
Thionyl chloride 

Disassembled Alkaline solutions 
weapons Sodium nitrate 
components Sodium sulfate 

Process Outputs 

Product Waste Stream1 

Plutonium chloride Nitric and 
solutions to PIS CX hydrochloric acid 
Plutonium nitrate solutions ~ 

solution to PIS RR 
Plutonium Spent aluminum 
hexafluoride, oxide and sodium 
unreacted ash bicarbonate, 

organic reagents 
and solvents, 
debris 

Anhydrous plutonium Spent solvents and 
chloride; plutonium reagents, spent 
hexafluoride sodium 

bicarbonate, 
inorganic salts, 
debris 

.,. 

Decontaminated Evaporated uranyl 
components hydroxide and 

uranyl sulfate, 
electrolytes (inert, 
nonhazardous 
salts), precipitated 
solids, spent 
caustic rinses, 
debris 

• 
Attachment 4 
Page 4 of 10 

EPA 
Codes2 References3 

D007, M-005 

D008, 
0009 

0005, M-010 

0006, M-035 

0007, 
0008, 
0009, 
DOll 

D005, M-027 

0006, M-035 

0007, 
D008, 
D009, 
DOll, 
0019, 

•n -~ P"" "' 

0007, M-014 

D008 M-041 
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P/S Code P/S Title 

EOC Experimental Oxide 
Characterization 

EXT Extraction RD&D 

FDL FOOF Demonstration Loop 

FLU Fluorination RD&D 

HRS High Resolution Spectroscopy 

• 
Process Inputs 

Feed Stream(s) Chemicals/Reae;ents 
Plutonium oxide Purified nitrogen and 
(high-purity) helium 

Liquid nitrogen 

Various Hydrochloric acid 
plutonium- Hydrofluoric acid 
containing Nitric acid 
matrices, Potassium hydroxide 
pyrochemical salts Sodium hydroxide 

Solid residues of Aluminum oxide 
Pu02 and PuF4 Carbon tetrafluoride 

Fluorine gas 
FOOF 
Krypton fluoride 
Methane 
Nitrogen, liquid and gas 
Oxygen 
Sodium bicarbonate 

Solid Pu02 Aluminum oxide 
Ammonium chloride, 

fluoride, bifluoride 
Argon 
Fluorine gas 
FOOF 
Hydrochloric acid 
Krypton fluoride 
Nitrogen 
Sodium bicarbonate 

Actinide Carbon dioxide 
compounds Fluorine 

FOOF 
Liquid nitrogen 
Nitrogen dioxide 
Sodium bicarbonate 

Process Outputs 

Product Waste Stream1 

Plutonium oxide Debris 

~ 

Aqueous solutions of Spent aqueous and 
plutonium organic solutions, 

spent pyrochemical 
salts, debris 

Plutonium Spent aluminum 
hexafluoride, oxide and sodium 
unreacted ash bicarbonate, debris 

Recoverable Debris 
plutonium 

Gas-phase actinide- Sodium 
containing species bicarbonate filter 
(PuF6, UF6, NpF6, (reactive gas 
AmF6) traps), debris 

• 
Attachment 4 
Page 5 of 10 

EPA 
Codes2 Reference~ 

0007, M-015 

0008, M-040 

D009 

D005, M-013 

D006, 
0007, 
D008, 
0009, 
DOll 

DOO~ M-Oll 

DOO ·~ 
M-036 

ooo". ~ 
DOO~,'"' 
000~. ct 
DOl~ 

r 
DOOV.t;:j 

I'IM-012 

DOOI, & vl-035 

ooo". -c 
DOO --' .:p 
DOO , "t7 ,_ 
DOl~ ~ 

- I~ 
D008 M-023 

M-036 
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PIS Code PIS Title 

RASSI RAMAN Spectroscopy 
RSS System 

RO Repackaging into Retrievable 
Drums 

SA Super Acid RO&O 

SMP SP Mounting Preparation 

• 
Process Inputs 

Feed Stream(s) ChemicalsiRea_gents 
Solids or solutions Dilute acids (unspecified) 
with plutonium 

NA NA 

Various actinide Aluminum oxide 
compounds and Antimony pentafluoride 
matrices; actinide Benzene 
(Np, Pu, Th, Am, Bromine 
Cm, U) metals Oiethyl ether 

Hydrofluoric acid 
Inorganic reagents (such 
as NaN03) 
Iodine 
Magnesium oxide 
Methylene chloride 
Organic reagents (such as 
CMPO) 
Pyridine 
Sulfuric acid 
Hydrocarbon, ethereal, 
and aromatic solvents 
(unspecified) 
Tetrahydrofuran 
Toluene 

NA NA 

Process Outputs 

Product Waste Stream1 

None Used samples, 
debris 

~ 

NA NA 

Superacid solutions Spent aqueous and 
and evaporated solid organic solvents 
superacid complexes; and reagents, 
solvated halide organometallic and 
complexes yielding inorganic 
homoleptic alkyl compound 
complexes residues, debris 

NA NA 

• 
Attachment 4 
Page 7 of lO 

EPA 
Codes2 References3 

0004, M-043 

0005, 
0006, 
0007, 
0008, 
0009, 
DOlO, 
DOll, 
0019 

0008 M-046 

0007, M-004 

0008, M-024 

0009, M-037 

0018, 
0038, 
F002, 
F003, 
F005 

U2L3 

M-044 
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P/S Code P/S Title 

xo Inactive or Unspecified PIS 
Material 

XES X-Ray Energy Spectroscopy 

XO Inactive or Unspecified P/S 
Material 

• 
Process Inputs 

Feed Stream(s) Chemicals/Reaj!;ents Product 
Waste materials NA None 
from common 
areas (e.g., 
hallway, change 
rooms, basement) 
that could not be 
associated with a 
specific room 

Solid plutonium Acid/base solutions None 
samples (unspecified) 

Waste materials Chloroform None 
generated within Ethanol 
specific rooms but Hexane 
not associated with Isopropyl alcohol 
a specific P/S Methylene chloride 
code; room trash Methyl ethyl ketone 
boxes Trichloroethylene 

I, I ,2-trichloro-1 ,2,2-
trifluoroethane [freon} 

Or3""ic. sh-ip 
CitrA r~e.l 

Process Outputs 

Waste Stream' 
Miscellaneous 
trash and debris 

• 

~ 

Unused/spent solid 
plutonium 
samples, spent 
acid/base solutions 
from sample 
preparation 

Rags contaminated 
with organic 
chemicals; other 
room trash and 
debris 

• 
Attachment 4 
Page9 of 10 

EPA 
Codesz References-" 

Default M-046, M-
HWNs 050 
(see 
Table 5): 

~ DOO' 
DO, -t: DO 9, 
DC ~2. 

~ ~ 35, 
Ill 40, ~ 
F( 01, 

~102, 
005 

D004, M-042 

D005, 
0006, 
D007, 
D008, 
D009, 
DOlO, 
DOll 
Default M-046,M-
HWNs 050 
(see 
Table 5): 
D007, 
D008, 
D009, 
D022, 
D035, 
D040, 
FOOl, 
F002, 
F005 
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AC1 and AC2 were that AC1 was an alytical process using aqueous 
compounds, predominantly dilute ni c, hydrochloric, and e._erchlo!!r 
acid solutions. These acidic solutio would have been neutialiZeCiand 
precipitated to recover the plutoniu . S~ee~~d 

S~olutions were sent to cementatio PIS code AC2 involved synthesis of 
(air-sensitive) new compounds in n inert glovebox. This was a non
aqueous process. PIS code AC3 is not related to PIS codes ACl or AC2, 
but is predominantly a metal operation (M-038/TWCP-3545). This code 
had not yet become active by the time this report was prepared, and no 
other information was available for it. 

The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-025/TWCP-3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis ofnew 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 
The chemical list indicates the use of a variety ofmaterials, including 
organic solvents (e.g., toluene and benzene), alkaline earth metals, and 
transition metals. The SMEs (M-038/TWCP-3546) familiar with these 
activities indicated that a "variety of aromatic, alkaline, and chlorinated 
solvents" (e.g., tetrahydrofuran, toluene, benzene, methylene chloride, 
and chloroform) were used in these activities. Hexane and acetonitrile 
began to be used in PIS code AC2 recently. Acetonitrile is an Ap. VIII 
VOC, but its HWN (U003) does not apply in this case. These organic 
chemicals have the following HWNs: benzene (D018, F005), 
chloroform (0022), methylene chloride (F002), tetrahydrofuran (U213), 
and toluene (F005). The SME stated that waste byproducts from the 
operations that contain these constituents were not discarded but were 
held in the glovebox for reprocessing or recovery. Because the SME was 
not involved with these activities after 1994, he was unable to 
definitively state how the waste materials were ultimately dispositioned. 
In a later discussion, other SMEs (M-038/TWCP-3546) indicated that 
use of the chlorinated solvents associated with PIS code AC1 was 
discontinued in 1994 and that items contaminated with these constituents 
mentioned are still in the glovebox and have yet to be discarded as of the 
date of this report. Transition metals used as reagents in the synthesis of 
new materials in this process included sodium salts, potassium salts, and 
silver salts. The precipitated salt byproducts also were not discarded but 
were held in the glovebox for reprocessing and recovery. In a later 
discussion, other SMEs confirmed that silver salts associated with P/S 
code AC 1 are still in the glove box awaiting determination for a path 
forward for disposition. Other than silver (DO 11 ), no RCRA metals were 
used in the processes (M-0381TWCP-3546). In addition to the standard 
debris wastes, process wastes may have included reaction by-products 
and residues, heating mantles, vacuum pump apparatus, various pieces 
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PIS code XES is a plutonium assay technique in which samples 
containing plutonium are excited with X-rays, and the resulting emission 
spectra are measured to determine plutonium concentrations 
(M-042/TWCP-3546). Sample preparation may occasionally require the 
use of acid/base solutions to suspend solids. Unused sample material is 
returned to the originator. The time period for PIS code XES is 1988 to 
present. The process occurs in Room 106. 

PIS code RASS/RSS involves interrogating small samples (solids or 
solutions containing less than 1 gram of nuclear material from other P/S 
codes) using laser-based spectroscopy (M-043ITWCP-3546). This PIS 
code was created February 1993 and is still active although the process 
has not been used in two to three years. The operation takes place in 
Room 105, GB-165. Sample preparation is not conducted under this PIS 
code. If samples require preparation prior to spectroscopy (e.g., if the 
sample must be diluted with an acid solution because plutonium 
concentrations are too high), the preparation steps are performed by the 
originating P/S code. Once analyzed, samples are returned to the 
originating PIS code, sent on to other PIS codes, or sent for 
recovery/reprocessing. No waste is generated from this PIS code except 
standard glovebox trash, including gloves that may be leaded or 
unleaded . 

PIS code LIBS used a laser for isotopic analyses of samples of high 
purity metals and oxides (M-047/TWCP-3546). The process was 
initiated January 1998 and is still operational. Some developmental work 
commenced prior to 1998; however, this was before the process went 
"hot." Process activities are conducted in Room 105, GB 158 and 180. 
Waste forms include standard glove box maintenance items. There is no 
sample preparation involved, and no organic or RCRA metal 
constituents are introduced or generated during the process. 

~has "never gone hot" (M-0441TWCP-3546) but may start 
£, ~~ ~~-t~~~~ix m~f 2000.. The process will take place in 

-en~ of d,:~ro I Room 120 and will involve mounting samples ofplutonium metal and 
stainless steel using a low-melting bismuth-tin alloy in preparation for 
electron microscopy. No organic solvents or RCRA metals will be 
introduced or generated as wastes during the process. No other sample 
preparation will be done under this PIS code. Any required surface 
preparation will be done at the originating PIS code, and samples will be 
returned to the originating PIS code. Waste will consist of standard 
glovebox maintenance items. 

P/S code EOC began in March 1992 in Room 208 as an experiment 
designed to calculate the surface area and pore size distribution of a 
sample and to analyze its surface characteristics (M-015/TWCP-3546) . 
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3.5.2 

HEP A filters, metal containers, brushes, and small tools. Leaded gloves 
are also generated as process waste. Prior to 1987, leaded gloves were 
discarded in the combustible and non-combustible debris waste streams. 
Between 1987 and May 1992, leaded gloves were segregated from 
combustible debris and discarded in the metal debris waste stream 
because of concern that explosive lead oxides might form if the 
combustible debris waste was incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and 
assigned to a separate leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WOOF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item ID number and record its matrix material. This form was 
signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personneL 

Radionuclide Content Identification 

The primary plutonium material type inputs for miscellaneous 
operations at TA-55 are listed in Table 2, and uranium material types are 
listed in Table 3. The designation material type (MT) (e.g., MT 52) is 
used within the DOE Complex to describe the isotopic composition of 
common blends of radioactive materials used within the Complex. The 
material type notation was developed because it is a convenient way to 
describe material types that have very consistent isotopic compositions. 
Tables 2 and 3 indicate the isotopic composition of the material types at 
the time the waste was characterized. 

The plutonium material type provides the basis for estimating an upper 
bound for U-234, U-235, and Am-241 contents based on the rate of..,........._.. 
decay of their precursors, Pu-238, Pu-239 and Pu-241, respectively. The 
results of these calculations are also tabulated in Table 2, assuming/\ 
(a) none of these isotopes were initially present in the material, (b) the 
oldest Pu material in inventory dates back to 1 January 1960, and (c) the 
waste was packaged on 1 January 1996, making it 36 years old (TWCP-
698). 

The material type used in the process generating each waste item was 
documented on the WOOF and OWLS. However, some of the 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 

( ) 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 
( ~eighto/~ boun.J,. dt1Mtf\'$.1

1
dh 1 

Plutonium isoto~nd half-life Upper~rAweight ratios 
\ Pu-242 Pu-244 /" /" 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 
Type (MT) (87.74 yr) (24120yr) (6564 yr) (14.35yr) yr) 107 yr) Total Pu Total Pu Total Po 

MT 51 0.006 96.77 3.13 0.076 0,018 ~ 1 X 10-S 0.001 0.0006 

MT52 O.oi 93.78 6 0.2 0.02 ~ 2 X 10"5 0.001 0.002 

MT53 0.03 91.08 8.45- 0.366 0.071 - 7 X 10"5 0.0009 0.003 

MT54 0.046 87.42 ll.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 l.l8 0.355 ~ 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10"5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 ~ 0.002 1 X 10"5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10"6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

Source: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight%) 

Material 
Type U-234 U-235 U-236 U-238 

MT 12 0.0015 0.23 - 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP-698 
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Table 4. Chemical Inputs to Processes Described in This Report 

P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Gases and Cryogens 
Carbon dioxide (gas) 
Fluorine (gas) 
Halogen fluorides 
Krypton fluoride 
Methane (gas) 
Nitrogen dioxide (gas) 
Nitrogen, liquid 
Acids 
Hydrochloric acid 
Hydrofluoric acid 
Nitric acid 
Oxalic acid 
Perchloric acid AD 
Sulfuric acid 
Superacids (e.g., HS03F) SA 
Bases 
Calcium hydroxide 
Potassium hydroxide 
Sodium hydroxide 
Inorttanic Chemicals 
Aluminum bifluoride 
Aluminum chloride 
Aluminum fluoride 
Aluminum nitrate 
Aluminum oxide 
Anunonium chloride 
Antimony pentafluoride 
Bromine 
FOOF 
Hydrogen peroxide 

!tJodine 
Iron oxide 
Lead and lead hydroxide, oxide, AD,APD 
or nitrate 
Magnesium oxide 
Na, K, Li, Mg, Ca, Fe, nitrates, 
chlorides, carbonates, 
bicarbonates, oxalate, nitrites 
Phosphates 
Potassium choride 
Potassium dichromate AD 

l-\~dn x1l r..rn.'re hydro c..~l..-r1'.d-e 

-1-1'/d t u~l C\1¥1t
1hf. Y) •'trc.+e 

Comments on Applicability of EPA HWN 

0001 and 0002 do not apply to these gases because there 
are no free liquids in this waste. Also the gas cylinders 
are outside the building, and the gases are plumbed into 
the glovebox. 

D002 does not apply to the solid debris waste because 
there are no free liquids in this waste. DOOl (oxidizer) 
does not apply to the use of nitric or perchloric acid or to 
the superacids for the same reason. 

0002 does not apply to the solid debris waste because 
there are no free liquids in this waste. 

0008 

D007 
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P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Potassium permanganate 
Potassium salt (not specified) 
Silver salt ACl 
Sodium bicarbonate 
Sodium carbonate 
Sodium chloride 
Sodium chlorite 
Sodium nitrate 
Sodium salt (not specified) 
Sodium sulfate 
Thorium oxide 
Metals 
Alkaline earth metals 
Bismuth-tin alloy 
Gallium metal, oxide or salt 
Lanthanide metals 
Platinum and platinum-rhodium 
alloys 
Stainless steel 
Tantalum metal, oxide or salt 
Zirconium and tantalum alloys 
Organic: Chemicals 
!-propanol 
Acetone ME 
Acetonitrile AC2 

Alkylating agents (unspecified) 
Benzene AC/AC1/AC2, SA 
Carbon tetrachloride AD,CV 

Carbon tetrafluoride 
Chloroform AC/ACl/AC2, APD, 

xo 
Citra peel 
DBBP (dibutyl butyl-
phosphonate) 
DBBP (dibutyl butyl-
phosphonate) I Isopar 
(isoparaffinic hydrocarbon 
solvent) 
Diethyl ether SA 
Dihexyl N,N-
diethylcarbamoylmethyl 
phosphonate (DHDCMP) 
Diisopropyl benzene 
Ethanol 
Hexane 
Hydrazine dihydrochloride 
Hydrazine hydrochloride 
u, . ..J. . .L • oJ...L '.de .. "_._ .. 1. 

•J 
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Comments on Applicability of EPA HWN 

DOll 

0007 (chromium) 

F003 
Appendix VIII compound. EPA HWN U003 does not 
apply due to the manner in which this chemical is used in 
TA-55 processes. 

D018 and F005: solvent use 
D019 applies to AD and CV. FOOl does not apply 
because this chemical was not used for de greasing. 

0022 

I 

F003 
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7.0 

8.0 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF /.,.. 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). \[ee 

6 
• ;Explosives we:a::e pnmibited frem TA-55 until instlrllation of lite Impact 'Test F&&ility 

_ ill tile iarly 199Qs. Explosives continue to be banned in the solid waste streams up to 
the present time. If a misfire should occur, the requirement is to destroy the unspent 
powder by burning. 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• The TA055 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in 
accordance with Reconciliation of Visual Examination and Radiography Information 
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non
compliant by filing a Prohibited Waste Report in accordance with Nonconformance 
Reporting and Tracking (TWCP-QP-1.1-007). 

VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 6.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C~Segregation and separation chart ofhazardous materials; 
Section 177.848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIO NUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
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• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-02l,R.5) 

• Los Alamos National Laboratory Transuranic Waste Characterization Sampling Plan 
(TWCP-PLAN-0.2.7-001,R.3) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK-2.1-002,R.l) 

• Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003,R.l) 

• Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK-2.1-005,R.l) 

• Process Acceptable Knowledge Summary Report for Pyrochemical Processes at 
TA-55 (TWCP-AK-2.1-006,R.l) 

• Process Acceptable Knowledge Summary Report for Special Processing at TA-55 
.....__-4TWCP-AK-2.1-007 ,R.l) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EP A/OSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 
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Waste from P/S Codes: AC, ACl, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, 
LIBS, ME, NCD, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XES, XP, XO, XO 

Copies of these documents are in the TWCP RMDC Center. 

Information 
TWCP Category 
Record No. Code* Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu residues Document does not give 
recovery processes Omversion and Scrap and the various treatment approaches information about RCRA 

Recovery Operations, LA- used in recovering plutonium from constituents introduced or 
11069-MS, March 1988. scrap present in the processes 

TWCP-614 D All T A-55 waste is Memo from Doug Sankey. All TA-55 waste is Defense related. Budget information may 
Defunse related. not be acceptable. 

TWCP-697 c Waste was controlled to Los Alamos TRU Waste Waste was controlled to meet WIPP Overview document -
meet WIPP WAC Certification Plan for Newly WAC requirements as early as 1983. Generator Attachments 
requirements as early as Generated TRU Waste, Generator Attachments were used to provide more detailed 
1983. WCP-HSE?-CPL-01, R.2 describe and reference specific information. 

(November 1984) generator procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 Gives Material Type compositions Does not give information 
compositions WM/EC-96-032 on how material may 

Benchmark Environmental 
fractionate in T A-55 waste 

Corp. Memo, AL-7193 BEC 
processes 

TWCP-700 c Attachment 3 to the Los NMT-7 Attachment, January Documents controls to meet WIPP Information is not 
Alamos TRU Waste 1995, TRUWM-TA55-CPA- WAC were implemented and how extremely detailed. 
Certi.f~eation Plan for 03,ROO independent verification was 
Newly Generated TRU accomplished. 
Waste, R05 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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J/1.--55 PROCESS/STATUS (P/S) CODE INDEX 

Note: This index indicates the main process AK summary report and report section that covers 
each P/S code mentioned in this report. 

PIS Code P/SName Process AK Summary Report and Report Section* 

AC Actinide Chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 

ACI Actinide Chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 

AC2 Actinide Chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 

AC3 Actinide Chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4 

ACL Analytical Chemistry Laboratory Miscellaneous Operations 3.4.4, Att. 4 

AD Actinide Processing Demonstration Miscellaneous Operations 3.4.1, Att. 4 

APD Actinide Processing Demonstration Miscellaneous Operations 3.4.7, Att. 4 

AX Solution Assay Miscellaneous Operations 3.4.3, Att. 4 

CF Cement Fixation Nitrate Operations 3.4.5, Att. 4 

CK 
RD&D Volatile Fluoride Pu 

Miscellaneous Operations 3.4.2, Att. 4 
Recovery 

cv R&D Experimental Chlorination 
Miscellaneous Operations 3.4.2, Att. 4 

Processes 

ex Chloride Anion Exchange Chloride Operations 3.4.2, 3.4.3, Att. 4 

EDC Electrolytic Decontamination Miscellaneous Operations 3.4.8, Att. 4 

EOC 
Experimental Oxide 

Miscellaneous Operations 3.4.5, Att. 4 
Characterization 

EV Evaporator Nitrate Operations 3.4.4, Att. 4 

EXT Extraction RD&D Miscellaneous Operations 3.4.6, Att. 4 

FDL FOOF Demonstration Loop Miscellaneous Operations 3.4.2, Att. 4 

FLU Fluorination RD&D Miscellaneous Operations 3.4.2, Att. 4 

HP Cement Fixation Nitrate Operations 3.4.5, Att. 4 

HRS High Resolution Spectroscopy Miscellaneous Operations 3.4.5, Att. 4 

lB Matrix Study of Pyrochemical Salts Miscellaneous Operations 3.4.6, Att. 4 

ICP ICP-AES Analysis Miscellaneous Operations 3.4.4, Att. 4 

IE Isotope Enrichment Miscellaneous Operations 3.4.2, Att. 4 

IS Incinerator Nitrate Operations 3.4.1, Att. 4 

Ll XF6 Experimental Measurements Miscellaneous Operations 3.4.2, Att. 4 

LIBS 
Laser-Induced Breakdown 

Miscellaneous Operations 3.4.5, Att. 4 
Spectroscopy System 
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P/S Code P/SName 

ME Metallography 

NCD Nonconfinning Drums 

OR Direct Oxide Reduction 

PTS RD&D Pretreatment Study 

PX Pyrochemical R&D 

RASS/RSS ~an Spectroscopy System 

RB Roasting and Blending 

RBJ Roasting and Blending Jr. 

RC Rotary Calciner 

RD Repackaging into Retrievable Drums 

RR Ion Exchange 

SA Super Acid RD&D 

SMP SP Mounting Preparation 

so Super Oxidizer, FOOF Program 
-

ss Salt Stripping 

STF Standard Fabrication 

vs Confirmation, Inspection & 
Sampling 

WM Waste Management 

xo Inactive or Unspecified P/S Material 

XES X-Ray Energy Spectroscopy 

xo Inactive or Unspecified P/S Material 

XP RD&D Experimental Processes 

Page vii ofx 

Process AK Summary Report and Report Section* 

Miscellaneous Operations 3.4.1 0, Att. 4 

Miscellaneous Operations 3.4.9, Att. 4 

Pyrochemical Processes 3.4.2, Att. 4 

Nitrate Operations 3.4.1, 3.4.6, Att. 4 

Special Processing 
3.4.6, 3.4.7, 3.4.8, 
3.4.9, 3.4.10, Att. 4 

Miscellaneous Operations 3.4.5, Att. 4 

Nitrate Operations 3.4.3, Att. 4 

Nitrate Operations 3.4.3, Att. 4 

Nitrate Operations 3.4.1, 3.4.6, Att. 4 

Miscellaneous Operations 3.4.9, Att. 4 

Nitrate Operations 3.4.3, Att. 4 

Miscellaneous Operations 3.4.3, Att. 4 

Miscellaneous Operations 3.4.5, Att. 4 

Miscellaneous Operations 3.4.2, Att. 4 

Pyrochemical Processing 
3.4.3, 3.4.4, 3.4.5, 
3.4.7, 3.4.8, Att. 4 

Miscellaneous Operations 3.4.6, Att. 4 

Miscellaneous Operations 3.4.5, Att. 4 

Miscellaneous Operations 3.4.9, Att. 4 

Miscellaneous Operations 3.4.9, Att. 4 

Miscellaneous Operations 3.4.5, Att. 4 

Miscellaneous Operations 3.4.9, Att. 4 

Miscellaneous Operations 3.4.4, Att. 4 

'2... 
*Process AK summary reports: Chloride Operations (TWCP-AK-2.1-002,R,t), Miscellaneous Operations (this 

report), Nitrate Operations (TWCP-AK-2.1-005,R,1), Pyrochemical Processes (TW<;:P-AK-2.1-006,Rl), and 
Special Processing (TWCP-AK-2.1-007,R.n 2:. 2; 

2. 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Miscellaneous O,perations 

P/S codes: 

Page viii of x 

AC, ACI, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, 
Ll, LIBS, ME, NCD, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XO, XES, XO, XP 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed, combustible and non
combustible debris; liquid wastes sent to the Radioactive Liquid Waste Treatment Facility at 
TA-50 or immobilized in cement (as part ofnitrate operations) 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from miscellaneous operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and glove boxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

TA-55 Plutonium Facility (Building PF-4), Rooms 105, 106, 112, 113, 115, 120, 124, 126, 208, 
209,210,401,409,420, and 432 

Description of the process waste (physical form and typical content description): 

Primarily debris waste, including cellulosic materials, plastic, rubber, ceramic, metal and glass 
debris, and waste sent to nitrate operations to be immobilized in cement. 

Description of the waste-generating process: 

The overall goal of the miscellaneous operations is to recover plutonium from metal, metal 
alloys, scrap, and residues and produce a purified plutonium oxide product or feedstock for 
conversion to metal. Processes in miscellaneous operations include pretreatment, dissolution, 
purification, and hydroxide precipitation. 

r r ( ) : S :Jooo 5 LA ,... ,.,~ L ,_j-en \.)'"r o "f S 

WJ.)e frl,J-n-;. c'()~e.(s): s SJOO..) s S3r>O.) Js-yoo 



• 

• 

• 

TWCP-AK-2.1-004,R.2 (LA-UR-01-) 
Effective Date: Page ix ofx 

Process feed: 

Plutonium metal or metal alloy, oxides and hydroxide cakes; pyrochemical salts; anode heels; 
ash; and residues from other DOE facilities 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositio~ 
,.a.mericium-241, neptunium-237, and uranium-234 may be present at detectable concentrations as 
aecay products of their plutonium precursors. Some of the processes separate plutonium and 
americium or plutonium and uranium. The waste will usually be enriched in americiu~ and 
uranium, but may also be depleted in some cases. Pr-t"'d:~> ...... - 2 3 J .,nJ ,- • -~'II 

A 1 '"'"•w,., 13? .. 2' '1 r~o.c.c. ~ n-. o .. ,..* J tAL -/.. tJ.. ~ ,., "'; it_ 
RCRA Constituents/EPA Hazardous Waste Numbers: CrudAAJrw..,ir ~'" wlthfre...t fN~ ;, 

.I Jt ~- s c- {::Lre..r e 
• No K or P codes .J o ~r"{' 

ilhs;. "-

• FOOl: PIS codes WM, ylene and 1,1,2-trichloro-1,2,2-trifluoroethane 
(freon)) rep/f.I.CI... I wrtJ.. , 

• F002: PIS codes AC AC2,AD , SA, WM, XO, XO (chlorobenzene, methylene 
chloride, tetrachlor et y , 1c loroethylene) 

• F003: AD, APD, ME, SA acetone, diethyl ether, methanol, xylene) 

• F0~5:. PIS codes C)AC~A 2, SA, WM, XO, XO (benzene, methyl ethyl ketone, to~uen 

~~ X 
• D004 (arsenic) and DOlO (selenium): PIS codes AD, FDL, FLU, RASSIRSS, SO, X Sfr 

• D005 (barium) and D006Jc~a~um): PIS codes AD, CK, CV, EXT,FDL, FLU, IB, IE, , 
RASSIRSS, SO, XES,~ , 

• 0007 (chromium) and D009 (mercury): PIS codes AC, AC 1, AC2, ACL, AD, APD, AX, CK, 
CV, EDC (0007 only), EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME (D007 only), 
RASSIRSS, RD, SA, SO, STF (D007 only), VS, WM, XO, XES, XO, XP 

• D008 (lead, excluding leaded gloves): PIS codes AD, APD, CK, CV, EXT, FDL, FLU, IB, IE, 
LI, RASSIRSS, SO, WM, XO, XES, XO, XP 

• D008 (leaded gloves only): PIS codes AC, AC 1, AC2, ACL, AD, APD, AX, CK, CV, EDC, 
EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME, RASSIRSS, RD, SA, SO, STF, VS, WM, 
XO, XES, XO, XP /5f'\ 

• DOlO (selenium): PIS codes AD, FDL, FLU, RASSIRSS, SO,~ 

• DOll (silver): PIS codes AD, APD, CK, CV, EXT, FDL, FLU, IB, IE, LI, RASSIRSS, SO, 
XES,XP 

• D018 (benzene): PIS codesAC,ACl,AC2, SA 

• D019 (carbon tetrachloride): PIS codes AD, APD, CV, RASSIRSS 

• D021 (chlorobenzene): PIS code APD 
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• 0022 (chloroform): PIS codesAC,ACl,AC2,APD, WM, XO, XO 

• 0035 (methyl ethyl ketone): PIS codes WM, XO, XO 
s A c. J AC2. 

• 0038 (pyridine): PIS codi SA J 

• 0039 (tetrachloroethylene): PIS codesAD,APD, CV 

Page x ofx 

• 0040 (trichloroethylene): PIS codes ME, WM, XO, XO 

• U213 (tetrahydrofuran): P/S codesAC,AC2, SA [a.pflrc.J>:/., -!o b.. Mrmr .. JJ 
• No HWN: PIS codes LIBS, NCO, SMP 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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1.0 

2.0 

PROCESS AK SUMMARY REPORT FOR 
MISCELLANEOUS OPERATIONS AT TA-55 

INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ). The primary purpose of this report is to 
s stematically. or anize, evaluate, and summarize detailed AK information about 
individua processe one of the TRU-waste generators at Los Alamos National 
Laboratory (LANL . By doing so, this report provides detailed technical support for~ sever.J er mEMj waste stream AK summary reports that include these process wastes. 

METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to ~elmiealhea:§f.A/-55 waste streams 
resulting from miscellaneous (i.e., mixed oxide, uranium, analytical, and research and 
development) processes covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001) (Sampling Plan) that includes information 
regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to miscellaneous operations is contained 
in Transuranic Waste Characterization/Certification Project (TWCP) Record 
No. TWCP-3546. Individual documents in this record have been assigned a 
separate identifier, M-nnn, where nnn is a sequential3-digit number. This 
referencing nomenclature is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

The following sections describe processes used in miscellaneous operations, and identify 
the resulting wastes as well as outputs that are sent to other operations, such as nitrate 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

I,.se.,-t new 
~· 3.2. 

Sec.1•'lft" ~ 

Processes in miscellaneous operation were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes, including those for non-defense activities. Some debris waste was also 
co-mingled with room trash related to these same operations (both defense and 
non-defense), and was initially boxed as low-level waste. Subsequently, some of 
these waste boxes were returned for disposal in drums as TRU waste when on-site 
radioassay results showed them exceeding the low-level discard limits (TWCP-
816). 

( F;)~ ""',...ul 3.~2 ~aste Physical Form and Content Description · 
A K re~.,. ... 3.-"'l.Jof) 

'?rpt«Js Wastes generated during miscellaneous operations, primarily debris wastes and 
wastes entered into the cement fixation process or sent to the Radioactive Liquid 
Waste Treatment Facility (RLWTF) at TA-~ covered by this process AK 
report. General debris waste categories from'nrtS"cellaneous operations include 

• 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris waste items are contaminated with small amounts of radioactive and 
chemical substances. In addition to these general debris categories, miscellaneous 
processes also generated waste consisting of organometallic and inorganic solids 
of various compositions, sand and slag, ash, and crucibles . 
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This report covers waste streams generated from 1979, when miscellaneous 
processes first began at TA-55, to the present. Process wastes from miscellaneous 
operations have different associated EPA hazardous waste numbers (HWN s) 
depending on the time period during which they were generated. The P/S codes, 
their time period of generation, and corresponding HWNs are shown graphically 
in Attachment 3, Time Lines. These time lines are based on a review of procedures 
that guided the experimental and demonstration studies and miscellaneous 
research and development (R&D) operations at TA-55 and information from 
SMEs familiar with the operations. Many of the operations were short duration 
and/or changed frequently. Initiation or continuation of a process was surmised 
based on the date of approval for a given procedure. In some cases, a series of 
procedures or related documents for one process could be located to establish the 
timeline. In many other cases, discontinuities between procedure titles and 
numbers made it difficult to determine how long the process may have continued 
before it was modified or ended. For purposes of this report, the time period for 
the process is assumed to continue two years beyond the date of the last approved 
procedure unless otherwise indicated. Some processes have continued to the 
present. In cases where a given procedure did not identify the associated P/S code 
for the operation, a P/S code assignment was applied when the process description 
matched or was similar to a description in a previous or later revision of the same 
or a related procedure. Procedures were not available for some PIS codes (see 
Attachment 4). For these P/S codes, interviews with SMEs were used to develop 
process descriptions and timelines. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

Waste Generation Processes 

The following subsections describe the generation and disposal of waste by 
miscellaneous operations. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. Detailed information about theTA-55 plutonium recovery 
processes can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352). A full-block flow diagram for plutonium processing 
and waste management at TA-55 is given in reference TWCP-886 . 
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Research, development, and demonstration (RD&D) projects at TA-55 comprise 
an array of activities involving applied techniques and methods designed to study 
and improve processes associated with the purification, separation, extraction, 
recovery, and characterization of actinides (primarily plutonium) from various 
matrices. The nature of many of the investigations and experimental activities was 
such that no one detailed procedure could describe the variety of activities carried 
out. In many cases a definitive list of chemicals and reagents used in the 
investigations was not available. The process descriptions that follow are 
categorized by process group and are arranged within each group in approximate 
chronological order. A complete listing of PIS codes for miscellaneous operations, 
their descriptions, feed materials, and inputs and outputs is found in Attachment 
4. A simplified process flow diagram for miscellaneous operations is found in 
Attachment 5. ,. 
3 4.1 Extraction, Separation, and Characterization Studies (PIS Code AD) 

From July 1979 until September 1994 or later, a series of similar 
actinide extraction, separation, and characterization R&D studies 
occurred in Room 208. These studies were conducted under various 
revisions of three series of procedures: processing of actinide hydroxide 
cakes from chloride and nitrate operations, development of sensors and 
instrumentation for online chemical analysis, and purification process 
development. A PIS code was not assigned to some of the earlier 
revisions, but is identified as PIS code AD in the latest revision of each 
senes. 

In this subsection, each revision of the hydroxide cake processing 
procedure is described separately because the chemical list and waste 
produced in the procedure differed in each revision. 

• Beginning in July 1979, gloveboxes (GB) 231 and 233 in Room 208 
were designated for americium R&D (M-018/TWCP-3546). These 
wet chemical experiments involved the use of evaporator hydroxide 
cake samples as the process feedstock. The process accountability 
flow diagram and procedures for PIS code AD do not identify the 
PIS codes that feed this operation; however, according to an SME 
(M-0531TWCP-3546) familiar with this operation, evaporator 
hydroxide cake samples came from PIS codes EV and HP (part of 
TA-55 nitrate operations). The hydroxide cake samples were 
dissolved in concentrated nitric acid, sampled to determine 
hydrogen, americium, and other principal cations, and subjected to 
extraction and separation phases to strip off the organics. The 
reagent list includes concentrated and dilute acids and caustics. 
Dibutyl butylphosphonate (DBBP) and kerosene were used in the 
extraction process . 
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'5 
3.f.2 

hydroxide cake samples. The procedure indicates strip solutions and 
spent organics were stored but does not address ultimate disposal of 
these spent solutions. The process accountability flow diagram for PIS 
code AD indicates outputs from this operation may be sent to the vault, 
returned to the originating PIS code, or directed to aqueous recovery or 
cement fixation based on the discard limit (DL). Materials may also be 
sent for chemical analysis or transferred to PIS code APD for further 
experimental development. Assuming that evaporator hydroxide cakes 
comprised the primary feed material for this code, the hazardous 
constituents associated with the feedstock material may be concentrated 
in the actinide-containing matrices and solutions that are discarded as 
waste. Based on information presented in TWCP-AK-2.1-002,R.l 
(chloride operations) and TWCP-AK-2.1-005,R.l (nitrate operations), 
hydroxide cakes may contain the D-listed heavy metals cadmium 
(D006), chromium (0007), lead (D008), mercury (D009), and silver 
(DOll). 

Halogenation Studies (PIS Codes CK, CV, FDL, FLU, IE, LI, SO) 

A variety ofhalogenation (chlorination and fluorination) studies were 
conducted in various rooms and gloveboxes in Building PF-4, Rooms 
105, 106, 113 and 208, from March 1988 to October 1992. Brief 
descriptions of these related operations are provided below. Standard 
debris waste items that were generated from these operations included 
rags from general clean-up, misc~llaneous tools, labware (glass, plastic, 
or metal), typical glovebox operations waste; additional types of wastes 
are listed with each process description. 

R&D efforts utilizing fluorinating agents to fluorinate ash samples 
containing plutonium residues were conducted in Room 105, GB-177, 
beginning in March 1988 under PIS code SO. A gas flow loop was used 
to pass a fluorinating agent through a gas-solid reactor where plutonium 
in the solid residue reacted chemically to form solid PuF4 or gaseous 
PuF6 (M-007, M-0081TWCP-3546). Gaseous PuF6 was trapped in a cold 
trap, distilled, and reduced to PuF 4· This process was similar to that used 
in PIS codes FLU and CK (described later in this section) insofar as they 
all involved related functions (i.e., extraction of plutonium from various 
matrices), but each process used a slightly different approach (M-0351 
TWCP-3546). Chemicals used in this process included fluorine and 
various halogen fluorides, aluminum oxide, and sodium bicarbonate. 
The feed material was ash generated in the incinerator (P/S code IS) and 
that had passed through the rotary calciner (PIS code RC) (M-0531 
TWCP-3546). Raw ash from the incinerator contains the RCRA-listed 
heavy metals barium (0005), cadmium (D006), chromium (0007), lead 
(0008), and silver (DOll) in concentrations exceeding the Toxicity 
Characteristic Leaching Procedure (TCLP) limits. Calcined ash also 
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waste included trace carbon tetrachloride from reagent bottles. Carbon 
tetrachloride was used as a chlorinating compound in the reaction loop 
and would have been completely reacted in the chlorination process 
(M-035/TWCP-3546). Because carbon tetrachloride was not used as a 
solvent or degreaser, the F-listing for carbon tetrachloride is not 
applicable. Process outputs from this operation may have been sent to 
the vault via the countroom, returned to the originating PIS code, or 
transferred to aqueous recovery or cement fixation (based on the DL). 
Sub-accountable samples may have been sent to chemical analysis. 

A small-scale research operation involving gas-solid and solid-solid 
fluorination and chlorination chemistry began in March 1992 in 
Room 113, GB-117 and 179, under PIS code FLU (M-0121TWCP-
3546). The process, materials, and chemicals used in this operation were 
similar to those used in PIS codes SO and CK because they all involved 
related functions (i.e., extraction of plutonium from various matrices) 
although each process used a slightly different approach (M-0351 
TWCP-3546). The process feedstock (ash) was generated in PIS code IS 
and also passed through the rotary calciner (P/S code RC) 
(M-053/TWCP-3546). Raw ash from the incinerator contains the 
RCRA-listed heavy metals barium (D005), cadmium (0006), chromium 
(0007), lead (0008), and silver (DO 11) in concentrations exceeding the 
TCLP limits. Calcined ash also contains these metals (except silver) 
above the TCLP limits. The process accountability flow diagram 
indicates that process outputs are sent to the vault or the originating PIS 
code. Some items were sent to CLS-1 for analysis. No organic chemicals 
are listed in the procedure. In addition to standard debris waste, other 
process wastes included used vacuum pump oil, and heating mantles. 
Hazardous constituents are not expected to be present in these waste 
items. 

Non-Aqueous Dissolution/Extraction Operations (PIS Codes AC, AC 1, 
AC2, AC3, AX, SA) 

Several non-aqueous dissolution/extraction operations occurred in 
Building PF-4 beginning in 1989 and continuing at least untill994. 
These operations ar_e described below. 

In January 1989, research operations in Room 208, GB-203, involved 
the dissolution of actinide compounds and actinide-containing matrices 
in superacid media. (M-004/TWCP-3546). The superacid solutions were 
evaporated to leave solid products that were analyzed by a variety of 
methods. Chemical use included anhydrous hydrofluoric acid, antimony 
pentafluoride, HS03F, hydrofluoric acid, and "other superacid solvents" 
(which are not specified in the procedure). The PIS code for this 
operation is not identified in the procedure but the process description is 
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ACI and AC2 were that ACl was a analyti 1 process using aqueous 
compounds, predominantly dilute n · · c, h rochloric, and perchloric 
acid solutions. These acidic solutio s wo d have been neutralized and 
precipitated to recover the plutoniu . S lutions were sent to r~.,s 
cementation. The solids were m rags with water before the~ r 
were discarded. Any perchloric salts ere sent to cementation. P/S code 
AC2 involved synthesis of (air-sensitive) new compounds in an inert 
glovebox. This was a non-aqueous process. PIS code AC3 is not related 
to P/S codes AC1 or AC2, but is predominantly a metal operation (M-
038fi'WCP-3545). This code had not yet become active by the time this 
report was prepared, and no other information was available for it. 

The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-025/TWCP-3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis of new 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. ~ 
The chemical list indicates the use of a variety of materials, including 
organic solvents e .. , :toluene and benzene), alkaline earth metals, and '!1 IlL 

transition metals. The MEs (M-038/TWCP-3546) familiar with these 
activities indicated that a "variety of aromatic, alkaline, and chlorinated 
solvents" (e.g., tetrahydrofuran, toluene, benzene, methylene chloride, 
and chloroform) were used in these activities. Hexane and acetonitrile 
began to be used in P/S code AC2 recently. Acetonitrile is an Ap. VIII 
VOC, but its HWN (U003) does not apply in this case. These organic 
chemicals have the following HWNs: benzene (0018, F005), 
chloroform (0022), methylene chloride (F002), tetrahydrofuran (U213), 
and toluene (F005). The SME stated that waste byproducts from the 
operations that contain these constituents were not discarded but were 
held in the glovebox for reprocessing or recovery. Because the SME was 
not involved with these activities after 1994, he was unable to 
definitively state how the waste materials were ultimately dispositioned. 
In a later discussion, other SMEs (M-038/TWCP-3546) indicated that 
use of the chlorinated solvents associated with P/S code ACl was 
discontinued in 1994 and that items contaminated with these constituents 
mentioned are still in the glovebox and have yet to be discarded as of the 
date of this report. Transition metals used as reagents in the synthesis of 
new materials in this process included sodium salts, potassium salts, and 
silver salts. The precipitated salt byproducts also were not discarded but 
were held in the glovebox for reprocessing and recovery. In a later 
discussion, other SMEs confirmed that silver salts associated with P/S 
code AC 1 are still in the glove box awaiting determination for a path 
forward for disposition. Other than silver (DO 11 ), no RCRA metals were 
used in the processes (M-038/TWCP-3546). In addition to the standard 
debris wastes, process wastes may have included reaction by-products 
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and residues, heating mantles, vacuum pump apparatus, various pieces 
of laboratory equipment, spent organic solvents, and filtration media. 
Process outputs for both PIS codes may be sent to the vault, returned to 
the originating PIS code, or transferred to aqueous recovery or cement 
fixation (based on the discard limit). 

PIS code AX was related to the dissolution of actinide compounds in 
superacid media but involved the assay of plutonium in nitric or 
hydrochloric acid solutions. This operation occurred in Rooms 401, 409, 
and 420. The procedure was initiated in 1988 and revised in 1989 
(M-005/TWCP-3546). Assay solutions were accumulated for transfer to 
PIS code CX (in chloride operations) or PIS code RR (in nitrate 
operations). The use ofRCRA solvents is not indicated in the procedure. 

Analytical Operations (PIS Codes ACL, ICP, XP) 

PIS code ACL is an umbrella operation that covers all analytical 
techniques performed in Room 124 (M-0421TWCP-3546). This PIS code 
began in the 1980s and continues to the present. Processes under this PIS 
code involve analysis of plutonium and americium, RCRA metals, and 
trace metals. Originators provide samples, which are prepared for further 
analyses (e.g., ICP and XES). Analytical preparation may involve the 
use of nitric acid solutions. Unused liquid samples are returned to the 
originator, sent to radiochemistry for counting, or sent to recovery 
operations if established discard limits are exceeded. Discardable wastes 
(based on discard limits) are disposed to the acid waste line. Some solid 
wastes (i.e., residues from chromatography) are collected, counted, and 
sent to recovery operations if the plutonium concentration exceeds the 
discard limit. 

PIS code ICP is one of the plutonium analytical techniques associated 
with PIS code ACL (M-042/TWCP-3546). This process takes place in 
Room 106, GB-188 and began in 1987188. Although still active, this PIS 
code will eventually be replaced by PIS code ACL. 

PIS code XP involved several small-scale R&D efforts primarily focused 
on plutonium recovery (M-049/TWCP-3546). Operations were 
conducted in Room 208, GB-227, 228, and 229. This PIS code began in 
March 1986 and ended in May 1990. It included the following activities: 

• Fluoride sintering of Pu02 took advantage of the presence of fluoride 
to aid the formation of a sintered mass ofPuOz powder at 
temperatures above 700°C. Process inputs did not involve 
constituents that would result in the generation of RCRA hazardous 
waste (M-0491TWCP-3546) . 
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• Chlorination of Pu oxides involved oxides with tantalum chips from 
Rocky Flats Environmental Technology Site (RFETS). Chlorination 
was used to recover plutonium from potassium chloride and sodium 
chloride matrices. Process inputs did not involve constituents that 
would result in the generation of RCRA hazardous waste 
(M-0491TWCP-3546). 

• Processing of molten salt extract (MSE) salts generated at LANL 
and RFETS did not involve constituents that would result in the 
generation ofRCRA hazardous waste (M-049/TWCP-3546). 

• Recovery of plutonium from ash involving plutonium/thorium oxide 
mixtures generated ash residues that are likely to contain a variety of 
contaminants, including RCRA heavy metals such as cadmium, 
chromium, and lead (M-049/TWCP-3546). The ash was sent to 
recovery and ultimately cemented. The feed material was ash 
generated in the incinerator (PIS code IS) and that had passed 
through the rotary calciner (PIS code RC) (M-0531TWCP-3546). 
Raw ash from the incinerator contains the RCRA-listed heavy metals 
barium (0005), cadmium (0006), chromium (0007), lead (0008), 
and silver (DO 11) in concentrations exceeding the TCLP limits. 
Calcined ash also contains these metals (except silver) above the 
TCLP limits . 

• Processing of neptunium oxide and metal was performed to remove 
the protactinium daughter in order to use the neptunium for non
destructive assay (NDA) standards (M-049/TWCP-3546). 

Waste from PIS code XP included standard debris items associated with 
laboratory operations and glovebox maintenance, as well as lead 
shielding. Phosphine oxide was used as the extracting/complexing agent 
and diisopropyl benzene, CMPO, and OHOCMP mixtures were used as 
diluents for processes involving solvent extraction of plutonium leached 
from a candidate matrix. 

Measurement/Detection Operations and Studies (PIS Codes EOC, HRS, 
LIBS, RASS/RSS, SMP, VS, XES) 

PIS code VS took place in Room 209, GB-210, and involved the 
inspection of high-purity oxides and metals to verify the inventory in the 
vault (M-0451TWCP-3546). Materials were retrieved from the vault, 
brought to the glovebox, inspected, assayed by a non-destructive 
method, sampled if necessary for chemical analysis (under different PIS 
codes), then repackaged if necessary, and returned to the vault. Waste 
from this activity would include vials if the inspected material were 
sampled, and plastic (from the bagout process). No other materials or 
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sample and to analyze its surface characteristics (M-0151TWCP-3546). 
Mixtures of helium and nitrogen are passed through aU-shaped cell 
containing a sample to be analyzed. Solvents or chemicals other than 
nitrogen and helium are not indicated in the reagent list or mentioned in 
the text of the procedure. The operation might still be active 
(M-040/TWCP-3546). Process outputs from this operation may be sent 
to the vault, returned to the originating PIS code, or transferred to 
aqueous recovery or cement fixation (based on the discard limit). 

PIS code HRS involved spectroscopic studies in Room 105, GB-189 and 
190, from January 1987 through March 1995 (M-036/TWCP-3546). 
Fluorinated actinide compounds were introduced with compressed gases 
into a long-path, variable temperature cell for spectroscopic 
measurement and in preparation for physical chemistry (M-023, M-
0361TWCP-3546). RCRA-regulated constituents were not indicated as 
being used. Process outputs, which were the experimental items used for 
analysis, are expected to have been the same as the process inputs; 
therefore, no RCRA or other waste constituents of concern were 
involved. 

Pyrochemical Matrix Studies (PIS Codes IB, EXT, STF) 

A pyrochemical matrix study was conducted from May 1986 through 
February 1995 in Room 208, GB-264. The process was initiated under 
PIS code IB (Incoming Oxide Blending) in May 1986 (M-039ITWCP-
3546). From 1986-1992, the process involved rod milling prior to 
screening (M-030/TWCP-3546). This process had two objectives: 
(1) blending large batches ofhomogeneous plutonium metal oxides (up 
to 85 percent purity) for pyrochemical operations, and (2) dissolution of 
78 percent pure (or greater) plutonium metal oxides for nitrate 
operations (M-039/TWCP-3546). The materials or impurities in oxides 
destined for dissolution consisted of high iron, chromium, and halide 
salts; therefore, this accounted for the sources of chromium in the 
evaporator bottoms. 

The process changed in August 1992 to become the Matrix Study of 
Pyrochemical Salts when a need developed to blend oxides to provide 
feed material for PIS codes RB and RBJ to make NDA standards. This 
activity continued until February 1995 when the process became PIS 
code STF, which is still an active code conducted in Room 126, GB-138 
and 139. The objective of this activity was to determine the effect of 
pyrochemical salt matrices on the accuracy ofNDA measurements 
(M-029/TWCP-3546). Process activities involved crushing, pulverizing, 
blending, roasting, and sieving pyrochemical salts. The results were used 
to determine handling and processing of the salts and for correction of 
bias measurements. The feed material consisted ofhigh-purity oxides to 
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use in the fabrication of standards to be used at LANL and throughout 
the DOE complex (M-039/TWCP-3546). Waste forms included a 
stainless steel capsule used to contain the standard, and stainless steel 
cans (similar in size to a paint can) used to contain the oxides. The 
process did not use or generate wastes containing liquids, solvents, 
organics or metals (except the stainless steel). Waste included typical 
glovebox maintenance items (e.g., cheesecloth, rags, HEPA filters, 
glovebox windows, gloves). Process outputs from this operation were 
sent to the vault. 

PIS code EXT was a small basic research operation that began in March 
1992 in Room 106, GB-180. This research effort explored aqueous 
extraction of plutonium from various waste streams, particularly used 
pyrochemical salts (M-013/TWCP-3546), using acids and bases. The 
procedure does not indicate the use of any RCRA-listed chemicals. 
Wastes from this operation would include rags and paper products from 
general clean-up; labware that may include glass, plastic, or metal; 
heating mantles, and spent pyrochemical salts. The process 
accountability flow diagram and procedures for this process do not 
identify the P/S codes that fed this operation. Spent pyrochemical salts 
contain barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DO 11) at concentrations that depend upon the. 
process that generated the salt. Concentrations of RCRA heavy metals 
are below regulatory limits for pyrochemical salts from direct oxide 
reduction (PIS code OR) (TWCP-2540), but concentrations are not 
known for pyrochemical salts from salt stripping (PIS code SS) or 
special processes (PIS code PX). Residues from the solution extraction 
process were sent to the vault via the countroom, returned to the 
originating PIS code, or transferred to chloride (P/S code CX) or nitrate 
(PIS code CF) operations. The D-listed constituents would carry through 
to subsequent treatment processes. Solutions were transferred to chloride 
(PIS code CX) or nitrate (PIS code CF) operations, or were disposed to 
the acid waste line if the solutions met the waste acceptance criteria for 
the RLWTF at TA-50. 

Hydrothermal Processing (PIS Code APD) 

PIS code APD was a hydrothermal processing procedure initiated in 
March 1996 in Room 208, GB-230 (M-001/TWCP-3546). The operation 
involves the reaction of aqueous/organic mixtures, pure organic liquids, 
or contaminated combustible solids (e.g., ion exchange resins, plastic 
filters, and cellulose rags) under supercritical conditions (i.e., high 
temperature and pressure). Feed streams include, but are not limited to, 
analytical laboratory solutions that may contain carbon tetrachloride, 
tributyl phosphate, and organic solvents (unspecified in the procedure), 
as well as lead and mercury (Cl-25/TWCP-3547). Process effluents are 
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gases, liquids and salts. Organic components are oxidized to carbon 
dioxide. Nitrate contaminants are converted to nitrogen gas and some 
nitrous oxide. Components such as chlorine, sulfur, and phosphorus are 
oxidized and converted to acids or salts. Gases are liberated; solids and 
liquids are collected for recovery or disposal. 

The types of chemical wastes generated by hydrothermal processing 
experiments are predominantly effluents and rags. Hazardous organic 
constituents, including carbon tetrachloride, are probably destroyed by 
the hydrothermal process (M-034/TWCP-3546); therefore, organic 
RCRA-listed constituents in the feed streams would not be expected to 
be present in the resulting debris waste. Rags contaminated with carbon 
tetrachloride that were not processed through the hydrothermal reactor 
would be assigned the hazardous waste code DO 19. Hazardous inorganic 
constituents (i.e., RCRA metals) would not be present in the waste 
(M-034/TWCP-3546) other than any heavy metals present in the feed 
solutions (e.g., D008 and D009). Process outputs from this operation 
may be sent to the vault, returned to the originating P/S code, or 
transferred to aqueous recovery or cement fixation (based on the discard 
limit). Materials may also be sent to Actinide Chemistry R&D (P/S 
codes AC1 or AC2) or Raman Spectroscopy (P/S code RASSIRSS) for 
quantification . 

Electrochemistry Experiments (P/S Code EDC) 

Under P/S code EDC, various electrochemistry R&D experiments were 
conducted in Rooms 105, 106, 112, 208, 209, and 210 in December 
1995. Electrochemistry methodologies were designed to decontaminate 
items, replace processes that produce large amounts of waste, or enhance 
chemical reactions (M-014 and M-031/TWCP-3546). Electrolytes were 
typically inert nonhazardous salts. Process inputs were from the vault or 
metallurgy operations. The process involved uranium decontamination 
of disassembled weapon components from various sites with various 
levels of surface contamination with plutonium (M-041/TWCP-3546). 
The operation was strictly an aqueous process in which an alkaline 
solution was reacted with the components to precipitate uranium. A 
stainless steel cathode was used; therefore, corrosion was not an issue 
and the electrolyte was not degraded. Significant amounts of metal could 
be stripped in a short period of time. The precipitated solution comprised 
either uranyl hydroxide or uranyl sulfate, which was then dried for mass 
balance. The distillate contained small amounts of uranium. Rinse water 
was discarded to the industrial caustic waste line. RCRA metals would 
be present in the waste stream but the SME stated that there are "reams 
of analytical data" to support that RCRA metals are below regulatory 
threshold limits. However, to be conservative, it is assumed that 
chromium (D007) could be present in the sand and slag removed during 
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this process (M-031!IWCP-3546). Outputs from the process are directed 
~ to the vault or nitrate recovery operations (PIS code CF). 

3l9 Metallography (PIS Code ME) 

s 
3.t.IO 

PIS code ME takes place in Room 115 and involves a standard 
metallography process that was initiated at TA-55 in 1979 and continues 
to the present (M-048/TWCP-3546). The purpose of the metallography 
operation is to characterize the microstructure of metallic or ceramic 
pieces to verify and establish the quality and effectiveness of welds. 
Materials examined under this PIS code consist of plutonium and 
uranium carbides, nitrides, and oxides, as well as zirconium and 
tantalum alloys, and stainless steel. Metal pieces (pellets) are cut with a 
diamond saw. Ceramic pieces are subjected to grinding with standard 
metal grinding media (e.g., papers impregnated with silicon carbides and 
diamond). The materials are polished with several different chemical 
compounds. Prior to May 1992, a mixture of 1-10 percent 
trichloroethylene and kerosene were used. Ethanol and acetone may also 
have been used. After May 1992, these materials were replaced with a 
mineral oil and a derivative from orange peels. The polishing 
compounds were not used for their solvent properties, but rather for their 
cooling and lubricating properties. Little liquid waste is generated from 
the process. The trichloroethylene/kerosene mixture and the alcohols 
largely evaporated during the polishing process. Waste trichloroethylene 
and kerosene was accumulated, absorbed onto vermiculite, and 
discarded in 55-gallon drum. 

Metal or ceramic pieces are cleaned with alcohol and etched with 
various kinds of acid or caustic etchants, which are reused as much as 
possible. Waste etchants are neutralized; however, their disposal path is 
uncertain. Analytical data for some of the etchant residues indicated that 
these residues did not contain excessive concentrations of RCRA 
constituents; consequently, waste from this process is documented on 
Chemical Waste Disposal Records as "non-RCRA." 

Beryllium and chromium (from the stainless steel) would be present in 
the grindings. However, the beryllium is not in a form that is RCRA 
regulated. Other waste includes standard glove box maintenance items 
(e.g., rags, glovebox gloves, and HEPA filters), and a large volume of 
grinding paper. Although generally the gloves were not leaded, leaded 
gloves are used at the grinding station and for the last 3-4 years only at 
one glovebox. 

Waste Management Operations (PIS Codes NCD, RD, WM, XO, XO) 

PIS code RD was used only in 1984-1986 in Room 432 (M.:0461TWCP-
3546). This PIS code allowed for tracking of demonstration drums (one 
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drum each year) that were packaged and prepared in accordance with the 
TA-55 Attachments to the Certification Plan (TWCP-701) to meet the 
WIPP requirements at that time. Packaging of these drums did not of 
itself result in the generation ofTRU waste. The SME stated that the 
waste drums that were packaged contained non-mixed TRU waste. 

Operations under PIS code NCD occurred during the period from April 
1989 -April 1991 in Room 432 (M-046/TWCP-3546). This PIS code 
was established to provide a mechanism for dealing with TRU drums 
that did not confirm specifications (e.g., recorded weight or nuclear 
material content). Non-confirming drums were temporarily set aside 
under this PIS code until such time as personnel could reprocess them 
under PIS code WM to correct the nonconfirming condition. After April 
1991, nonconfirming drums were dealt with immediately, and PIS code 
NCD was no longer needed. 

According to an SME (M-046 and M-050/TWCP-3546) who researched 
the assignment of waste to PIS codes WM, XO, and XO, PIS code WM is 
currently limited to waste that arises from the TRU solid waste 
management operation in Room 432. This situation has been the case 
since the beginning of 1993. Room trash boxes from Building PF-4 have 
always been handled as low-level waste; however, the boxes were 
assayed to verify contamination levels and any that were determined to 
be TRU waste were diverted to Room 432 for repackaging as such. 
From May 1987 through 1992, these boxes were created as PIS code XO 
or XO. These codes were changed to PIS code WM after 1992. 
Additional controls were placed on room trash after 1992. Trash was 
assayed with the Multiple Energy Gamma Assay System (MEGAS). 
When a container was rejected on the basis ofMEGAS data, the rejected 

V) ~ tL container was returned to the originator for removal of any "hot" 
r: ""' item(s). This process also allowed for greater control to prevent 
-'\"~ djscarding regulated materials (e.g., RCRA constituents) in room trash. 

tt.wN J ~ p /5 C9k W(l) a..~ jq~'3. 
h ~> fl' .s ~p / f\ The designations for PIS codes XO and XO are based on the following 

distinctions: 

• PIS code XO was designated for waste materials that could not be 
associated with a specific room, such as a hallway, mezzanine 
offices, rest rooms and change rooms, basement, pump rooms, and 
trolleys. The waste from all these areas, except the pump rooms and 
trolleys, would be low-level waste and no RCRA constituents would 
be associated with the waste items. 

• PIS code XO indicated waste materials that were generated within 
specific rooms but could not be associated with an individual PIS 
code in that room. The room trash boxes assigned this PIS code, 
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when determined by assay to qualify as TRU waste instead oflow
level waste, could contain rags that had contacted ignitable 

J(~c..J+tt l't\ ¥-fOnstituents (e.g., ethanol, isopropyl alcohol, and hexane); however, 
.J ~~ , (/ ~ oJ because the waste items were not packaged as free liquids, the EPA 

~t.lA"y.... u J 0 o"{O"W'"' X 0 / 't\ HWN DOO 1 for ignitability would not be applicable. Other 
' ;s ~: ... ~ 1\ '\>' constituents that may have been present on rags in debris waste from 

J.i ~J; f~ .;:. >-tv bl- rJ s PIS code XO included the de greasing solvents methyl ethyl ketone 
~t" l',.. o-r oJJ \1-W (D035, F005), trichloroethylene (D040, FOOl, F002), and 1,1,2-

s,Uv~"~ rQ. ,.l.s.o trichloro-1,2,2-trifluoroethane [freon] (FOOl); methylene chloride 
C 
0~,. 1'e X 0 ~ , (F002) used as a paint stripper until after 1999; and chloroform 

\~t-tY..,.. , f ~t" 15 (0022) used in a cryogenic bath. XO switched to non-RCRA 
1~ .J -fo ~ 0 1 regulated paint strippers after 1999: Citrapeel unti12001, and 
~~ \ 1 --\0 t t>J-•1"' --7 Organicstrip at the present time. 

\n~\"~ vJ ".1-"\"e. • Two other specific situations could also result in the generation of 
(f. U additional waste items under P/S code WM. 

• 

• 

• During maintenance of the in-line glove box, changeout of the 
leaded gloves and windows would be covered under P/S code WM. 
No solvents or other chemicals were introduced during this routine 
maintenance activity. 

• A spill in Room 432 in 1989 involved the release of a Pu-239-
contaminated solution (consisting primarily of water with a minor 
amount of nitric acid) from a ventilation line. The spill was wiped up 
with rags and discarded under P/S code WM. Rags with excessive 
amounts of nitric acid would have been neutralized by dipping them 
in a calcium hydroxide solution inside a glovebox. No EPA HWN 
would be applicable to waste from this incident. 

Material Inputs to the Waste Generation Process 

Attachment 4 lists P/S codes for miscellaneous operations at TA-55, including 
process descriptions, feed material, other process inputs, process outputs, and type 
of waste. The feed materials for miscellaneous operations consist of the general 
types of materials listed in Table 1 that are obtained from the storage vault, as 
process output from other P/S codes, or from sources outside TA-55, including 
other DOE sites: 

The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 
~ 

3}.1 Physical Waste Form Identification 

Solid waste from miscellaneous operations primarily consists of debris 
waste, as well as cemented waste discarded under P/S codes CF or HP. 
Debris waste contains glassware, plastics, ceramic materials, paper, rags, 
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HEPA filters, metal containers, brushes, and small tools. Leaded gloves 
are also generated as process waste. Prior to 1987, leaded gloves were 
discarded in the combustible and non-combustible debris waste streams. 
Between 1987 and May 1992, leaded gloves were segregated from 
combustible debris and discarded in the metal debris waste stream 
because of concern that explosive lead oxides might form if the 
combustible debris waste was incinerated. Since May 1992, leaded 
gloves have been routinely segregated from other metal debris waste and 
assigned to a separate leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item ID number and record its matrix material. This form was 
signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personnel. 

Radionuclide Content Identification 

The primary plutonium material type inputs for miscellaneous 
operations at TA-55 are listed in Table 2, and uranium material types are 
listed in Table 3: The designation material type (MT) (e.g., MT 52) is 
used within the DOE Complex to describe the isotopic composition of 
common blends of radioactive materials used within the Complex. The 
material type notation was developed because it is a convenient way to 
describe material types that have very consistent isotopic compositions. 
Tables 2 and 3 indicate the isotopic composition of the material types at 
the time the waste was characterized. 

The plutonium material type provides the basis for estimating an upper 
bound for U-234, U-235, and Am-241 contents based on the rate of 
decay oftheir precursors, Pu-238, Pu-239 and Pu-241, respectively. 4 
These bounding calculations provide a basis for identifYing enrichment 
or depletion of one radionuclide versus another based on radioassays of 
individual waste containers. The results of these calculations are also 
tabulated in Table 2, assuming (a) none of these isotopes were initially 
present in the material, (b) the oldest Pu material in inventory dates back 
to 1 January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 

·~ 
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Table 2. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for 
Plutonium Isotope (Weight%) and Half-Life Dimensionless Weight Ratios 

a 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26x U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Po Total Pu TotaiPu 

MT 51 0.006 96.77 3.13 0.076 O.ot8 - 1 x to·5 0.001 0.0006 

MT52 O.ot 93.78 6 0.2 0.02 - 2 X 10'5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10'5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x 10·5 O.o3 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x 10·5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10'6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10,07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 3. Average Isotopic Content of Uranium Material Types and Enrichments 
(Weight%) 

Material 
U-23/" U-23r U-236J2- U-238_£-Type 

MT 12 0.0015 0.23 0.008 99.77 

MT35 0.36 37.6 0.14 61.9 

MT36 0.63 62.44 0.18 36.75 

MT38 1.03 93.04 0.41 5.53 

MT39 1.32 97.52 0.17 0.99 

Source: TWCP-698 
pJL 
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r rs-:>fopea co ~~:,s rt'lJ, cV) Ex r> HR.SJ 
~ f\t-pt10nlu,.. plutonium recovery processes separate plutonium and americium, or /? ;4-.SJ) SA 

~:.-;;:s~l.lai~iiti~- plutonium and uranium, so that their relative mtios may be altered in the X J ) 
process outputs and wastes. Waste items may be either depleted or £5 ~ n 

rrot. enriched in R-- depending on whether the source of X 'j', 
~~6-!·~· contamination is the ocess product or the process residues 
8t:!i~~~ (TWCP-882). {lfh ... 14J of' U-23 l.f 

' 3f.3 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from 
miscellaneous operations at TA-55. ( r 14ch A4- Jrs.re~nble.J w:f~1 JJr 

~p~JJ ,nc."' ") 
In general, uranium and its isotopes are expected to be~r ent only at LA. r""t~f"'""l ··" 
trace levels, if at all, unless the feed material is umniu or plutonium f' / S' t:.A;;U 
feed materials, U-235 in growth from the decay ofPu- 9 (half-life, e'PC ). 
24,120 years) would be negligible due to the long half-life ofPu-239. U-
234 would be present in MT 83 as a decay product ofPu-238 (half-life, 
87.74 years). After 20 years, 14.6 percent of the initial Pu-238 would 
have decayed to U-234. For MT 83 with an initial content of 83.89 
rercent Pu-238, the atomic ratio U-234 to total Pu would be about 0.14. PC\~23 J ,.A-t~ 
~e U 236 is pRtseR] Cs- J3 7 '""1 ~ pre.J.Lrti' :~ t (Y..C~ "'lko~A~T.r due 'f-.. t-A-etr 

c-o~~*'"'l",....,t:r ,·n 7A -:ss l>~"".s (rwc P- s I~ 4) ..,.,.u f-s I' s-1 
During TWCP characterizatwn, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK 
report will be updated to incorporate the results ofthese comparisons. 

Chemical Content Identification 

Chemical inputs to miscellaneous operation processes are listed in Table 
4. In section 4, these inputs are evaluated along with constituents present 
i d materials and equipment in order to determine to applicability 
of Eel\ WNs to process waste for each PIS code. 

EfPr 
4.0 ASSIGNMENT 0 EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from miscellaneous operations is 
summarized in the text below, as well as in Table 5, on the process timelines in 
Attachment 3, and in the table of process inputs and outputs in Attachment 4. These 
assignments take into account the possible presence ofRCRA chemicals in process waste 
as a result of their suspected or known presence in feed materials, chemical inputs, 
equipment, and glovebox surfaces . 
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PIS Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Potassium permanganate 
Potassium salt (not specified) 
Silver salt ACl 
Sodium bicarbonate 
Sodium carbonate 
Sodium chloride 
Sodium chlorite 
Sodium nitrate 
Sodium salt (not specified) 
Sodium sulfate 
Thorium oxide 
Metals 
Alkaline earth metals 
Bismuth-tin alloy 
Gallium metal, oxide or salt 
Lanthanide metals 
Platinum and platinum-rhodium 
alloys 
Stainless steel 
Tantalum metal, oxide or salt 
Zirconium and tantalum alloys 
Or2anic Chemicals 
!-propanol 
Acetone ME 
Acetonitrile AC2 

Alkylating agents (unspecified) 
Benzene AC/AC1/AC2, SA 
Carbon tetrachloride AD,CV 

Carbon tetrafluoride 
Chloroform AC/ACI/AC2, APD, 

xo 
Citrapeel 
DBBP (dibutyl butyl-
phosphonate) 
DBBP (dibutyl butyl-
phosphonate) I Isopar 
( isoparaffinic hydrocarbon 
solvent) 
Diethyl ether SA 
Dihexyl N,N-
~ethylcarbamoylmethyl 

hosphonate (DHDCMP) 
Diisopropyl benzene 
Ethanol 
Hexane 
HydraziDe dihydrochloride 
Hydrazine hydrochloride 
Isopropanol 
Kerosene 

Page 28 of37 

Comments on Applicability of EPA HWN 

DOll 

0007 (chromium) 

F003 
Appendix VIII compound. EPA HWN U003 does not 
apply due to the manner in which this chemical is used in 
TA-55 processes. 

DO 18 and F005: solvent use 
0019 applies to AD and CV. FOOl does not apply 
because this chemical was not used for de greasing. 

0022 

I 

F003 
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P/S Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Methanol AD, SO 

Methylene chloride (also called ACI, SA 
dichloromethane) 
n-dodecane 
Octylphenyldiisobutyl-

rcarbarnoylmethylphosphine oxide 
~PO) 
Organic strip 
Perchlorocarbons 
Phosphine oxide ~ Phosphines 

s~ Pyridine 

Sodium dithionate 
Tetrachloroethylene AD,APD,CV 

Tetraethylamine hydrochloride 
Tetraethylamine hydroxide 
Tetraethylammonium hydroxide 
Tetrahydrofuran AC,AC2,SA 
Thionyl chloride 
Toluene AC,AC2, SA 

Tributyl phosphate (TBP) 
Tributyl phosphate (TBP)/Isopar 
Trichloroethylene CK,ME,XO 

Vacuum pump oil 

Page 29 of37 

Comments on Applicability of EPA HWN 
F003 applies to AD because methanol may have been 
used for cleaning inside the glove box. F003 does not 
apply to SO because methanol was used in a cold trap 
outside the glovebox. 
F002 applies to PIS codes ACI and SA because 
methylene chloride was used for solvent properties. 

0038, F005: used as solvent in organometallic synthesis 
process. 

0039 and F002 apply to AD and APD. However no 
codes apply to CV because this chemical was only used 
as a coolant outside the glovebox. 

~ b~ ... ,p ltu.bJ.«.....,. 
U21~~ to AC, AC2, and SA 

F005 applies because toluene was used as a solvent in 
organometallic synthesis 

0040 applies to PIS codes ME and XO; F002 also 
applies to PIS code XO. Neither EPA HWN applies to 
PIS code CK because this chemical was used as a coolant 
outside the glovebox. 
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Table 5. Evaluation of the Applicability of EPA Hazardous Waste Numbers to Processes 
Discussed in This Report ( "'f A• C#..J/1.'-lt. o 

Potential EPA Hazardous Waste Numbers (HWNs) 

App.LHWNs 
" 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table I and text) Use (from Table 4) Process* 

AC Actinide Chemistry, R&D None DOll, D018, D022, D007, D007:tr· 0009. DOll. F002, F005, U213 D008, D009 D018, 022,F002,F005
0 ~ ~ J.,t.fll.rM/uj. 

ACl Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002, F005 D008, D009 D018,D022,F002,F005 

AC2 Actinide Chemistry, R&D None DOll, D018, D022, D007, D007,~ ........ F002, F005, U213 D008, D009 DO 18, D022, FOO , 
~ ( ~tt(fi?{J,eJ 

AC3 Actinide Chemistry, R&D None None None None 

ACL Analytical Chemistry None None D007, D007, D008, D009 
Laboratory D008, D009 

AD Actinide Processing D004, D005, D006, D008, D019, D039, D007, D004, D005, D006, D007. 
Demonstration D007, D008, D009, F002,F003 D008, D009 D008, D009, DOlO, DOll, 

DOlO, DOll, D019 D019, D039, F002, F003 

APD Actinide Processing D008, D009, D019, None D007, D007, D008, D009, D019, 
Demonstration D021, D022, D039, D008,D009 D021, D022, D039, F002, 

F002,F003 , F003 

AX Solution Assay None None D007, D007, D008, D009 
I D008, D009 

CK RD&D Volatile Fluoride D005, D006, D007. None D007, D005, D006, D007, D008, 
Pu Recovery D008, DOll D008, D009 D009, DOll 

cv R&D Experimental DOOS, D006, D007, D019, D039 D007, D005, D006, D007, D008, 
Chlorination Processes D008, DOll D008, D009 D009, DOll, D019, D039 

EDC Electrolytic 0007 None D007, D008 D007,D008 
Decontamination 

EOC Experimental Oxide None None D007, D007, D008, D009 
Characterization D008, D009 

EXT Extraction RO&O D005, D006, D007. None D007, DOOS, 0006, 0007, 0008, 
D008, DOll D008, 0009 D009, DOll 

FDL FOOF Demonstration DOOS, D006, D007, None D007, D005, D006, D007, D008, 
Loop D008, DOll 0008, D009 D009, DOll 

FLU Fluorination RO&O 0005, D006, 0007, None D007, 0005,0006, D007, D008, 
D008, DOll 0008, D009 D009, DOll 

HRS High Resolution None None D008 D008 
Spectroscopy 

IB Matrix Study Of D005, D006, D007, None D007, 0005, D006, D007, D008, 
Pyrochemical Salts 0008, DOll D008, D009 0009, DOll 
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Potential EPA Hazardous Waste Numbers (HWNs) 

P/S Due to Feed (from Due to Chemical Due to 
Code Description Table I and text) Use (from Table 4) Process* 

ICP ICP-AES Analysis None None D007, 
D008, D009 

IE Isotope Enrichment D005, D006, D007, None D007, 
D008, DOll D008, D009 

LI XF6 Experimental D005, D006, D007, None D007, 
Measurements D008, DOll D008, D009 

LIBS Laser-Induced None None None 
Breakdown Spectroscopy 
System 

ME Metallography None D040, F003 D007, D008 

NCD Nonconfirming Drums None None None 

RASS/ Raman Spectroscopy D004, D005, D006, None D007, 
RSS System D007, D008, D009, D008,D009 

DOlO, DOll, 0019 

RD Repackaging into None None D008 
Retrievable Drums 

SA Super Acid RD&D None D018, D038, F002, D007, 
F003, F005, U213 D008, 0009 

SMP SP Mounting Preparation None None None 

Super Oxidizer, FOOF 
D004, D005, D006, None D007, 

so D007, D008, D009, D008, D009 
Program 

DOlO, DOll 

STF Standard Fabrication None None D007,D008 

vs Confirmation, Inspection None None 0008 
& Sampling 

WM Waste Management Must be determined on case-by-case basis 

xo Inactive or Unspecified Must be determined on case-by-case basis 
PIS Material 

XES X-Ray Energy 0004, D005, 0006, None 0007, 
Spectroscopy D007, D008, D009, D008, D009 

DOlO, DOll 

Page 31 of37 

Applicable HWNs 

D007, D008, D009 

D005, D006, D007, 0008, 
D009, DOll 

D005, D006, D007, 0008, 
D009, DOll 

None 

D007, 0008, D040, F003 

None 

D004, D005, D006, 0007, 
0008, D009, DOlO, DOll, 
D019 

D008 

D007, D008, 0009, D018, 
D038, F002, F003, F005, 
-HtH ( IIIPP llw.6:J.'t) d f u ~ 
None r ddl'r. 

D004, D005, D006, 0007, 
D008, D009, DOlO, DOll 

0007, D008 

D008 

**0007, D008, D009, 
D022, D035, D040, FOOl, 
F002,F005 

**D007, 0008, D009, 
D022, D035, D040, FOOl, 
F002,F005 

D004, D005, D006, D007, 
D008,D009,DOIO,D011 



• 

• 

• 

TWCP-AK-2.1-004,R.2 (LA-UR-01-) 
Effective Date: Page 33 of37 

4.2 

No K or P listings apply to solid wastes generated from any of the miscellaneous 
operations because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals, or equipment used in these processes. 

Toxicity Listings 

The list below is summarized from Table 5 and lists the EPA HWNs applicable to 
waste from processes described in this report. P/S codes marked with an asterisk 
(*)in the list do not contain RCRA-listed constituents in the feed material or in 
the chemicals used in the process, but have been assigned HWNs due to the 
potential for chromium (D007) to be leached from stainless steel equipment or 
items in the process, lead (D008) due to the use ofleaded gloves in the process, 
and mercury (D009) if there is a potential for a glass mercury thermometer to 
have been used in the same glove box. Prior to 1987, leaded gloves were not 
segregated from combustible debris. Between 1987 and May 1992, they were 
segregated and discarded in the metal debris waste stream. Since May 1992, they 
have been routinely segregated and assigned to a leaded-glove waste stream, still 
under the originating P/S code (TWCP-4166). 

AC,AC2 

ACl 

ACL 

AD 

APD 

AX 

CK 

cv 
EOC 

EOC 

EXT 

FDL 

FLU 

HRS 

IB 

ICP 

IE 

LI 
ME 

RASSIRSS 

D007, 0008, D009, DOll, 0018, D022, D038~~J.! 

D007, D008, 0009, DO 11, DO 18, 0022, ~ 
* 0007' 0008, D009 

D004, 0005, D006, 0007, D008, 0009, DOlO, DOll, 0019, 
D039 

0007, D008, 0009, D019, 0021, D022, D039 

"' D007, 0008,0009 

D005, D006, D007, D008, D009, DOll 

0005, D006, 0007, D008, 0009, DOll, 0019 

* 0007, D008 

"' D007, D008, D009 

0005, D006, 0007, D008, 0009, DOll 

0004, D005, 0006, D007, D008, 0009, DOlO, DOll 

0004, D005, 0006,0007,0008,0009, DOlO, DOll 

"' D008 

D005, 0006, D007, 0008, D009, DOll 

"' D007, 0008, D009 

0005,0006,0007,0008, D009, DOll 

0005, D006, 0007, D008, D009, DOll 

D007, 0008, D040 

0004, 0005, 0006, 0007, 0008,0009, DOlO, DOll, 0019 



• 

• 

• 

TWCP-AK-2.1-004,R.2 (LA-UR-01-) 
Effective Date: Page 34 of37 

5 fo 

RD 0008 

SA 

so 
0007,0008,0009,0018, 0038 [.'Pf Ire .. ~! I;-, { <FZ.J3'fv L- J.clu~~o:l\e.Q 
0004,0005, D006, 0007,0008,0009, DOlO, DOll 

STF 0007,0008 

WM 0007 0008 0009 0022 0035 D040[D -l:;-i1"114.1 111r-t-110f tl.l.f 4"e.~t /<. 
, ' , , , <I o.f~'ilf13j 

xo 
XES 

xo 
XP 

0007,0008,0009,0022,0035,0040 

0004,0005,0006,0007,0008,0009, DOlO, DOll 

0007,0008,0009,0022,0035,0040 

0004,0005,0006,0007,0008,0009, DOlO, DOll 

Activities under P/S codes LIBS, NCD, and SMP do not generate solid waste to 
which any HWN would be applicable. 

§: Cunosivity, R:eaetiviey, &He lg-aitaeili!!) 

No 0001 (ignitable), 0002 (corrosive), or 0003 (reactive) listings apply to the 
solid wastes from miscellaneous operations because no ignitable chemicals were 
used in these processes and because the solid wastes do not contain any free 
liquids (see Section~O). In addition, 0001 does not apply due to flammable 
organic solvent use ecause solutions containing these solvents are sent to 
aqueousrecovery. S 
For aqueous recovery, steps include dissolution or'any solid Pu in 8-16 molar 
HN03 and purification by ion exchange. After recovery of Pu from ion exchange, 
the solutions are below the DL, which are then set to the evaporator for volume 
reduction. Evaporator bottoms are fixed in cement; therefore, ignitability is not a 

ncem in these wastes. 

VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943) . 

) 
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• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 1) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WOOF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
re rohibited from TA-55 until installation of the Impact Test Facility in the early 

1990s. xplosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
buminqc-TwcP- 4 72o). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• The TA055 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55,'corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in 
accordance with Reconciliation of Visual Examination and Radiography Information 
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non
compliant by filing a Prohibited Waste Report in accordance with Nonconformance 
Reporting and Tracking (TWCP-QP-1.1-007). 

VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 6.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
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for potentially incompatible chemicals in accordance with 49 Code of Federal 
Regulations (CFR) Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation ofhazardous materials, and were determined to be in 
compliance with this requirement. 

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes . 

For items ofpyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, and 
(3) no sparking. Experimental results on the reactivity ofLANL Direct Oxide Reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of "dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWC -1.1- or administrative 
controls on the prohibition of pyrophorics, see Secf ns .0 and 10. 

s ' 
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e l.o VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the miscellaneous operations, based on documentation in 
TA-55 procedures reviewed during the AK investigation and summarized in the process 
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes 
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these 
oils are known to contain PCBs. All transformers known to contain PCBs have been 
tracked from the time of startup of TA-55 in 1978. Whenever any transformer oil is 
drained, it is handled by a subwctor who is wholly responsible for its disposal 
disposal (TWCP-AK-2.1-005 f. ection f.O). This oil does not enter the LANL 
disposal operations. CO 

~ ~0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic ofcorrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-02 ~ 
• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPNOSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

AC Actinide Chemistry R&D Actinide metals Acetonitrile Solvated halide Reaction 
AC2 Actinide (Tb-Am) metals complexes yielding byproducts, 

Alcohols (unspecified) homoleptic alkyl residues, 
Alkali metals complexes; and precipitated salts, 
Alkaline earth metals unspecified spent solvents, 
Alkylating agents spent acids, 

(unspecified) filtration media, 
Benzene debris 
Chloroform 
Cryogens 
Dichlorometbane 
Hexane 
Hydrochloric acid 
Inorganic 

reagents/complexes 
(unspecified) 

Inorganic salts 
(unspecified} 

Lanthanide metals 
Nitric acid 
Perchloric acid 
Phosphates 
Phosphines 

?~r'd{ne... 
Potassium hydroxide 
Potassium salts - 'Silver salts 
Sodium hydroxide 
Sodium salts 
T etrahydrofuran 
Toluene 
Transition metals 
Transition-lanthanide-, 

actinide- metal 
complexes 

• 
Attachment 4 
Page 1 of 11 

EPA 
Codes2 Reference~ 

0007, M-025 
0008, M-038 
0009, 
DOll, 
0018, 
0022, 
0038, 
F002, 
F005, 
U2l3 

l 

I 

I 
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P/S Code PIS Title Feed Stream(s) 
ACI Actinide Chemistry R&D Actinide metals 

AC3 Actinide Chemistry NA 
ACL Analytical Chemistry Lab Plutonium and 

americium 
solutions 

• 
Process Inputs 

Chemicals/Rea2ents 
Acetonitrile 
Actinide (Th-Am) metals 
Alcohols (unspecified) 
Alkali metals 
Alkaline earth metals 
Alkylating agents 

(unspecified) 
Benzene 
Chloroform 
Cryogens 
Dicblorometbane 
Hexane 
Hydrochloric acid 
Inorganic 

reagents/complexes 
(unspecified) 

Inorganic salts 
(unspecified) 

Lanthanide metals 
Nitric acid 
Perchloric acid 
Phosphates 
Phosphlnes 
Potassium hydroxide 
Potassium salts 
Silver salts 
Sodium hydroxide 
Sodium salts 
~etrub;droftnMJ 
Toluene 
Transition metals 
Transition-lanthanide-, 

actinide- metal 
complexes 

NA 
Nitric acid 

Process Outputs 

Product Waste Stream1 

Solvated halide Reaction 
complexes yielding byproducts, 
homoleptic alkyl residues, 
complexes; and precipitated salts, 
unspecified spent solvents, 

spent acids, 
filtration media, 
debris 

i 

NA NA 
None Unused liquid 

samples, 
chromatography 
residues 

• 
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EPA 
Codes2 References3 

0007, M-025 
0008, M-038 
0009, 
DOll, 
0018, 
0022, 
~ ~ ..... 
~ ...... ,, 
F002, 
F005, 
~ 

NA NA 

0007, M-042 

0008, 
0009 
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AK 
CMPO 
D 

DBBP 
DHDCMP 
DL 
DOE 
DWLS 
EPA 
F 

POOP 
GB 
HEPA 
HWN 
K 

LANL 
MEG AS 
MSE 
MT 
NDA 
p 

PF-4 
PIS [code] 
QA 
R&D 
RCRA 
RD&D 
RFETS 
RLWTF 
RMDC 
Sampling Plan 

$ep-t>SME 
TA 
TBP 
TCLP 
TRU 
TWCP 
u 

UCNI 

ACRONYMS 

acceptable knowledge 
octylphenyldiisobutylcarbamoylmethylphosphine oxide 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CPR Subpart C, Sections 261.21 to 261.24 
dibutyl butylphosphonate 
dihexyl N,N-diethylcarbamoylmethyl phosphonate 
discard limit 
U.S. Department of Energy 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CPR Subpart D, Section 261.31 
dioxygen difluoride 
glovebox 
high-efficiency particulate air 
[EPA] hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from specific 
·sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
Multiple Energy Gamma Assay System 
molten salt extract 
material type 
non-destructive assay 
EPA hazardous waste number prefix for acute hazardous waste defined in 
40 CFR Subpart D, Section 261.33(e) 
Plutonium Facility, Building 4 
process/status [code] 
quality assurance 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan {TWCP-PLAN-0.2.7-001,R.3) 
subject matter expert 
technical area 
tributyl phosphate 
Toxicity Characteristic Leaching Procedure 
transuranic 
Transuranic Waste Characterization Program 
RCRA hazardous waste number prefix for toxic waste defined in 40 CPR 
Subpart D, Section 261.33(f) 
Unclassified Controlled Nuclear Information 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any a"Vailawe data \ rt ut~. .. -\ {et11H\ 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) will be contained in these records, and will not be included in this 
report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap 
(Attachment 1 ). 

This process AK summary report is part of a set of closely related reports about TRU
waste generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six arbitrary operational 
areas. The multiple processes in each area are then described in detail in the following six 
process AK reports for plutonium: 

• Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK.-2.1-002) 

• Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK.-2.1-003) 

• Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) (this report) 

• Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK -2.1-005) 

• Process Acceptable Knowledge Summary Report for Pyrochemical Processes at TA-
55 (TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Summary Report for Special Processing at TA-55 
(TWCP-AK-2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (PIS) codes. For example, miscellaneous 
processes include 36 individual processes that are each assigned a P/S code, as listed on 
the cover page of this report. The search and compilation of AK information was based 
on PIS code because that is the most detailed level of process information generally 
recorded in waste generation records. The process AK reports frequently cross-reference 
one another because PIS codes in one operational area often provide the material feed for 
PIS codes in another area. An index ofP/S codes cited in this process AK report follows 
the list of acronyms; this index lists process descriptions and the primary process AK 
report in which that PIS code is discussed. 
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present in each drum, in order to evaluate the most appropriate waste summary 
group, waste matrix code, and potential for the presence of hazardous 
constituents. In the Sampling Plan, TA-55 wastes have been assigned to waste 
streams ~ed on the waste segregation schemes used by TA-55: 

• ~y radioisotope content (Pu-238 or Pu-239 material type) 

• ~y material matrix (combustible, noncombustible, metal, glass, etc. 
waste types) 

• ~hazardous waste status (mixed, non-mixed, or special case waste 
streams) 

3.3 Waste Physical Fonn and Content Description 

Wastes generated during miscellaneous operations include primarily debris wastes 
and wastes entered into the cement fixation process or sent to the Radioactive 
Liquid Waste Treatment Facility (RL WTF) at TA-50. General debris waste 
categories from miscellaneous operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris waste items are contaminated with small amounts of radioactive and 
chemical substances. In addition to these general debris categories, miscellaneous 
processes also generated waste consisting of organometallic and inorganic solids 
of various compositions, sand and slag, ash, and crucibles. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1979, when miscellaneous 
processes first began at TA-55, to the present. Process wastes from miscellaneous 
operations have different associated EPA hazardous waste numbers (HWNs) 
depending on the time period during which they were generated. The PIS codes, 
their time period of generation, and corresponding HWNs are shown graphically 
in Attachment 3, Time Lines. These timelines are based on a review of procedures 
that guided the experimental and demonstration studies and miscellaneous 
research and development (R&D) operations at TA-55 and information from 
SMEs familiar with the operations. Many of the operations were short duration 
and/or changed frequently. Initiation or continuation of a process was surmised 
based on the date of approval for a given procedure. In some cases, a series of 
procedures or related documents for one process could be located to establish the 
timeline. In many other cases, discontinuities between procedure titles and 
numbers made it difficult to determine how long the process may have continued 
before it was modified or ended. For purposes of this report, the time period for 
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Purification process development investigations occurred in Room 208, 
GB 230,238, and 274 from May 1988 through September 1994. 
Processes carried out were of a non-routine developmental nature 
involving research, process development, small scale "trouble-shooting," 
and occasionally preparation of various isotopes and isotopic mixtures of 
plutonium, uranium, americium, and neptunium (M-006/TWCP-3546). 
Frequently used chemicals included concentrated and dilute acids and 
bases, analytical standards, and reducing and oxidizing agents. 
Tetrachloroethylene and diisopropyl benzene are listed as solvent 
diluents, and methanol and ethanol are listed as "infrequently used 
chemicals." Waste streams containing or contaminated with 
tetrachloroethylene would result in the assignment of the F002 
hazardous waste code for spent halogenated solvents. Carbon 
tetrachloride is indicated as being used as a solvent diluent from July 
1991 to March 1992. Because carbon tetrachloride was not used as a 
degreaser, the FOOl hazardous waste code for carbon tetrachloride does 
not apply; however, the D code for carbon tetrachloride (0019) would 
be applied unless analytical data indicate that the concentration of the 
D-listed hazardous constituent does not exceed the applicable regulatory 
threshold limit. The procedure did not clarify how methanol was used in 
the process; however, an SME (M-0341TWCP-3546) familiar with the 
process stated that methanol and ethanol slushes were used in cooling 
baths outside the glovebox. Methanol used outside the glovebox would 
not become part of the TRU waste stream and the hazardous waste code 
would not apply. However, methanol and/or ethanol_~ay also have been 

-r used for cleaning inside the glovebox (M-0341TWC,P:_354~). 
,-11 r-o-3,:) I <f~) 

Wastes that may be generated under PIS code AD include typical 
laboratory debris such as labware (e.g., glass, plastic, rubber, or metal 
materials and supplies), rags from general cleanup, spent solutions, and 
typical glovebox operations waste, including drybox gloves, windows, 
gaskets, and high-efficiency particulate air (HEP A) filters. Other wastes 
include the strip solutions and raffinate, spent organics, and unused 
hydroxide cake samples. The procedure indicates strip solutions and 
spent organics were stored but does not address ultimate disposal of 
these spent solutions. The process accountability flow diagram for PIS 
code AD indicates outputs from this operation may be sent to the vault, 
returned to the originating PIS code, or directed to aqueous recovery or 
cement fixation based on the discard limit (DL). Materials may also be 
sent for chemical analysis or transferred to PIS code APD for further 
experimental development. Assuming that evaporator hydroxide cakes 
comprised the primary feed material for this code, the hazardous 
constituents associated with the feedstock material may be concentrated 
in the actinide-containing matrices and solutions that are discarded as 
waste. Based on information presented in TWCP-AK.-2.1-002,R.1 
(chloride operations) and TWCP-AK.-2.1-005 ,R.l (nitrate operations), 
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PIS code LI was a fairly pure operation in Rooms 105, 106, and 113 that 
converted small quantities ofPu02 to PuF6 (M-035/TWCP-3546). The 
converted material was given to whomever needed it for further R&D. 
The timeline is likely similar to that for PIS code IE. No RCRA 
constituents of concern were involved in the operation. 

Separation operations involving experimental chlorination processes 
similar to the previously described fluorination procedures were initiated 
in Room 106, GB-165, in March 1991 under PIS code CV (M-0261 
TWCP-3546). A ~~..).Qfll'. )ft!I;S used to flow carbon tetrachloride and 
perchlorocarbon~(M.:fi3-Sl'l'WCP-3546) through a gas-solid reactor to 
chlorinate plutonium oxides to form recoverable plutonium compounds. 
Once produced, the plutonium compounds and/or plutonium-bearing 
matrices were subjected to further treatment to achieve complete 
plutonium recovery. Process chemicals included dilute acids and bases 
and chl~ Carbon tetrachloride and 
tetrachloroethylene were used in the cold traps, which were of the 
standard TA-55 configuration located outside the glovebox (M-0351 
TWCP-3546); therefore, the coolant chemicals would not have been part 
of the TRU waste stream. Process outputs from this operation may have 
been sent to the vault via the countroom, returned to the originating PIS 
code, or transferred to aqueous recovery or cement fixation (based on 
the discard limit). Sub-accountable samples may have been sent to 
chemical analysis. 

Plutonium chlorination operations were used to recover or purify 
plutonium compounds and/or plutonium-bearing matrices in Room 208, 
GB-223, beginning in October 1992. During November 1994 the 
operation shifted to Room 106, GB-160 (M-0271TWCP-3546). The PIS 
code for this operation is identified as CV. This operation involves the 
use of various reagents, which are passed through a gas-solid reaction 
loop to produce recoverable plutonium compounds. Chemical reagents 
include dilute acids and bases, carbon tetrachloride, reducing agents, and 
ammonium chloride. In addition to the standard debris waste, process 
waste included trace carbon tetrachloride from reagent bottles. Carbon 
tetrachloride was used as a chlorinating compound in the reaction loop 
and would have been completely reacted in the chlorination process 
(M-035/TWCP-3546). Because carbon tetrachloride was not used as a 
solvent or degreaser, the F-listing for carbon tetrachloride is not 
applicable. Process outputs from this operation may have been sent to 
the vault via the countroom, returned to the originating PIS code, or 
transferred to aqueous recovery or cement fixation (based on the DL). 
Sub-accountable samples may have been sent to chemical analysis. 

A small-scale research operation involving gas-solid and solid-solid 
fluorination and chlorination chemistry began in March 1992 in 
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PIS code EXT was a small basic research operation that began in March 
1992 in Room 106, GB-180. This research effort explored aqueous 
extraction of plutonium from various waste streams, particularly used 
pyrochemical salts (M-013/TWCP-3546), using acids and bases. The 
procedure does not indicate the use of any RCRA-listed chemicals. 
Wastes from this operation would include rags and paper products from 
general clean-up; labware that may include glass, plastic, or metal; 
heating mantles, and spent pyrochemical salts. The process 
accountability flow diagram and procedures for this process do not 
identify the PIS codes that fed this operation. Spent pyrochemical salts 
contain barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DO 11) at concentrations that depend upon the 
process that generated the salt. Concentrations ofRCRA heavy metals 
are below regulatory limits for pyrochemical salts from direct oxide 
reduction (PIS code OR) (TWCP-2540), but concentrations are not 
known for pyrochemical salts from salt stripping (PIS code SS) or 
special processes (P/S code PX). Residues from the solution extraction 
process were sent to the vault via the countroom, returned to the 
originating PIS code, or transferred to chloride (PIS code CX) or nitrate 
(PIS code CF) operations. The D-listed constituents would carry through 
to subsequent treatment processes. Solutions were transferred to chloride 
(PIS code CX) or nitrate (P/S code CF) operations, or were disposed to 
the acid waste line if the solutions met the waste acceptance criteria for 
the RL WTF at TA-50. 

3.5.7 Hydrothermal Processing (PIS Code APD) 

PIS code APD was a hydrothermal processing procedure initiated in 
March 1996 in Room 208, GB-230 (M-001/TWCP-35~Q.l.~ op~reY.e~ . 
involves the reaction of aqueous/organic mixtures, pure MgaAic Uqmd's; ~ 
or contaminated combustible solids (e.g., ion exchange-resins, plastic
filters, and cellulose rags) under supercritical conditions (i.e., high 
tempe:ature and pressure): Feed streams incl~d~ but are not limi~ed to, al<
analyttcallaboratory soB/itP,ns that ma~t~p~~tetraehleftde;~ 
tributyl phosphate,...and orgtfuic solvents1tlft&;~i~~ tbe prnce:bli'ci= 6k_ 

as well as lead and me?cury (Cl-25/TWCP-3547). Process effluents are 
gases, liquids and salts. Organic components are oxidized to carbon 
dioxide. Nitrate contaminan~verted to nitrogen gas and some 
nitrous oxide. Components ahlorine, sulfur, and phosphorus are 1* · 
oxidized and converted to acids or salts. Gases are liberated; solids and 
liquids are collected for recovery or disposal. 

The types of chemical wastes generated by hydrothermal processing 
experiments are predominantly effluents and rags. Hazardous organic 
constituents, including carbon tetrachloride, are probably destroyed by 
the hydrothermal process (M-0341TWCP-3546); therefore, organic 
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Table 4. Chemical Inputs to Processes Described in This Report 

PIS Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used Comments on Applicability of EPA HWN 
Gases and Cryogens 
Carbon dioxide (gas) DOO 1 and 0002 do not apply to these gases because there 
Fluorine (gas) are no free liquids in this waste. Also the gas cylinders 
Halogen fluorides are outside the building, and the gases are plumbed into 
Krypton fluoride the glovebox. 
Methane (gas) 
Nitrogen dioxide (gas) 
Nitrogen, liquid 
Acids 
Hydrochloric acid 0002 does not apply to the solid debris waste because 
Hydrofluoric acid there are no free liquids in this waste. 0001 (oxidizer) 
Nitric acid does not apply to the use of nitric or perchloric acid or to 
Oxalic acid the superadds for the same reason. 
Perchloric acid AD 
Sulfuric acid 
Superadds (e.g., HSO~) SA 
Bases 
Calcium hydroxide 0002 does not apply to the solid debris waste because 
Potassium hydroxide there are no free liquids in this waste. 
Sodium hydroxide 
lnoreanic Chemicals 
Aluminum bifluoride 
Aluminum chloride 
Aluminum fluoride 
Aluminum nitrate 
Aluminum oxide 
Ammonium chloride 
Antimony pentafluoride 
Bromine 
FOOF 
Hydrogen peroxide 
Hydroxylamine hydrochloride 
Hydroxylamine nitrate 
Iodine 
Iron oxide 
Lead and lead hydroxide, oxide, AD,APD 0008 
or nitrate 
Magnesium oxide 
Na, K, Li, Mg, Ca, Fe, nitrates, 
chlorides, carbonates, 
bicarbonates, oxalate, nitrites 
Phosphates 
Potassium choride 
Potassium dichromate AD 0007 
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The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-025nwCP-3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis of new 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 
The chemical list indicates the use of a variety of materials, including 
organic solvents (e.g., pyridine, toluene and benzene), alkaline earth 
metals, and transition metals. The SMEs (M-038/TWCP-3546) familiar 
with these activities indicated that a "variety of aromatic, alkaline, and 
chlorinated solvents" (e.g., tetrahydrofuran, toluene, benzene, methylene 
chloride, and chloroform) were used in these activities. Hexane and~'fe 
~~e began ~e ~~t" PIS code AC2 re~~· Acetonitrile 
~~~:VIII V~~-but tt8' _ PA JIWN,(U~ not apply in . s 
case. organic c em1ca EPA HWNs~enzene 
(D018, FOO , chloroform (D022), methylene chloride (F002), Q~ 
.toetu:d:eydteftt!'Ml, and toluene (F005). The SME stated that waste 
byproducts from the operations that contain these constituents were not 
discarded but were held in the glovebox for reprocessing or recovery. 
Because the SME was not involved with these activities after 1994, he 
was unable to definitively state how the waste materials were ultimately 
dispositioned. In a later discussion, other SMEs (M-038/TWCP-3546) 
indicated that use of the chlorinated solvents associated with P/S code 
ACl was discontinued in 1994 and that items contaminated with these 
constituents mentioned are still in the glovebox and have yet to be 
discarded as of the date of this report. Transition metals used as reagents 
in the synthesis of new materials in this process included sodium salts, 
potassium salts, and silver salts. The precipitated salt byproducts also 
were not discarded but were held in the glove box for reprocessing and 
recovery. In a later discussion, other SMEs confirmed that silver salts 
associated with P/S code AC1 are still in the glovebox awaiting 
determination for a path forward for disposition. Other than silver 
(DOll), no RCRA metals were used in the processes (M-038/TWCP-
3546). In addition to the standard debris wastes, process wastes may 
have included reaction by-products and residues, heating mantles, 
vacuum pump apparatus, various pieces of laboratory equipment, spent 
organic solvents, and filtration media. Process outputs for both PIS 
codes may be sent to the vault, returned to the originating P /S code, or 
transferred to aqueous recovery or cement fixation (based on the discard 
limit). 

P/S code AX was related to the dissolution of actinide compounds in 
superacid media but involved the assay of plutonium in nitric or 
hydrochloric acid solutions. This operation occurred in Rooms 401, 409, 
and 420. The procedure was initiated in 1988 and revised in 1989 
(M-005/TWCP-3546). Assay solutions were accumulated for transfer to 
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Table 5. Evaluation of the Applicability of EPA Hazardous Waste Numbers to Processes 
Discussed in This Report 

Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process* Applicable HWNs 

AC Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002,FOO~ D008, D009 D018, D022, F002, F0051 

ACl Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002,F005 D008, D009 D018,D022,F002,F005 

AC2 Actinide Chemistry, R&D None DOll, D0lhf022, D007, D007, D008, D009, DOll, 
F002,F005 ~ D008,D009 D018, D022, F002, F005 f 

AC3 Actinide Chemistry, R&D None None None None 

ACL Analytical Chemistry None None D007, D007, D008, D009 
Laboratory D008, D009 

AD Actinide Processing D004, D005, D006, D008, D019, D039, D007, D004, D005, D006, D007, 
Demonstration D007, D008, D009, F002,F003 D008, D009 D008, D009, DOlO, DOll, 

DOlO, DOll, D019 D019,D039,F002,F003 

APD Actinide Processing D008, D009, D019, None D007, D007, 0008,0009,0019, 
Demonstration 0021,0022,0039, 0008,0009 0021,0022,0039, F002, 

F002,F003 F003 

AX Solution Assay None None 0007, 0007,0008,0009 
0008,0009 

CK RD&D Volatile Fluoride D005, D006, D007, None D007, D005, D006, D007, 0008, 
PuRecovery 0008, DOll 0008, D009 D009, DOll 

cv R&D Experimental 0005,0006,0007, 0019,0039 0007, 0005, 0006, 0007. 0008, 
Chlorination Processes 0008, DOll 0008, D009 D009, DOll, 0019, D039 

EDC Electrolytic D007 None D007,D008 D007, D008 
Decontamination 

EOC Experimental Oxide None None 0007, 0007,0008,0009 
Characterization 0008,0009 

EXT Extraction RD&D D005, 0006,0007, None 0007, 0005,0006, D007, 0008, 
0008, DOll D008, D009 D009, DOll 

FDL FOOF Demonstration 0005, 0006, 0007, None 0007, 0005,0006, D007, D008, 
Loop 0008,0011 0008,0009 0009,0011 

FLU Fluorination RD&D 0005, D006, D007, None D007, D005, D006, D007, D008, 
D008, DOll 0008,0009 0009, DOll 

HRS High Resolution None None 0008 0008 
Spectroscopy 

IB Matrix Study Of D005, 0006,0007, None 0007, 0005,0006,0007, D008, 
Pyrochernical Salts 0008, DOll D008,D009 D009, DOll 

ICP ICP-AES Analysis None None D007, D007, D008, 0009 
0008,0009 
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PIS 
Code Description 

IE Isotope Enrichment 

LI XF6 Experimental 
Measurements 

LIBS Laser-Induced 
Breakdown Spectroscopy 
System 

ME Metallography 

NCO Nonconfirming Drums 

RASS/ Raman Spectroscopy 
RSS System 

RD Repackaging into 
Retrievable Drums 

SA Super Acid RD&D 

SMP SP Mounting Preparation 

Super Oxidizer, FOOF so Program 

STF Standard Fabrication 

VS Confirmation, Inspection 
& Sampling 

WM Waste Management 

xo Inactive or Unspecified 
P/S Material 

XES X-Ray Energy 
Spectroscopy 

xo Inactive or Unspecified 
P/S Material 
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Potential EPA Hazardous Waste Numbers (HWNs) 

Due to Feed (from Due to Chemical Due to 
Table 1 and text) Use (from Table 4) Process* Applicable HWNs 

0005,0006,0007, None 0007, 0005, 0006, 0007, 0008, 
0008, DOll 0008,0009 0009, DOll 

0005,0006,0007, None 0007, 0005,0006,0007,0008, 
0008, DOll 0008,0009 0009, DOll 

None None None None 

None 0040, F003 0007,0008 D007,D008,D040,F003 

None None None None 

0004, 0005, 0006, None 0007, 0004, 0005, 0006, 0007' 
0007,0008,0009, 0008,0009 0008,0009, DOlO, DOll, 
DOlO, DOll, 0019 0019 

None None 0008 0008 

None D018,DO;~j 0007, 0007,0008,0009, 0018[ 
F003,FOO 0008,0009 D038,F002,F003,F005 

None None None None 

0004, 0005, 0006, None 0007, 0004,0005,0006,0007, 
0007,0008,0009, 0008,0009 0008,0009, DOlO, DOll 
DOlO, DOll 

None None 0007,0008 0007,0008 

None None 0008 0008 

Must be determined on case-by-case basis **0007, 0008,0009, 
0022,0035,0040, FOOl, 
F002,F005 

Must be determined on case-by-case basis **0007, 0008, 0009, 
0022, 0035,0040, FOOl, 
F002,F005 

0004, 0005, 0006, None 0007, 0004,0005,0006,0007, 
0007,0008,0009, 0008,0009 0008,0009, DOlO, DOll 
DOlO, DOll 

Must be determined on case-by-case basis. However, **0007, 0008,0009, 
HWNs known to be applicable include those for 0022,0035,0040, FOOl, 
chloroform (0022), trichloroethylene (0040, FOOl, F002,F005 
F002), 1,1 ,2-trichloro-1 ,2,2-trifluorethane (FOOl, F002), 
methylene chloride (F002, use ended after 1999), and 
methyl ethyl ketone (0035, F005) because cleaning rags 
may be contaminated with these RCRA chemicals; also 
0007. 0008, 0009 
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• D018 (benzene): P/S codesAC,ACl,AC2, SA 

• D019 (carbon tetrachloride): P/S codesAD,APD, CV, RASS/RSS 

• D021 (chlorobenzene): PIS code APD 

• D022 (chloroform): P/S codesAC,ACl,AC2,APD, WM, XO, XO 

• D035 (methyl ethyl ketone): P/S codes WM, XO, XO 

• D038 (pyridine): P/S codeAC,ACl,AC2, SA 

• D039 (tetrachloroethylene): P/S codes AD, APD, CV 

Pagex ofx 

• D040 (trichloroethylene): PIS codes ME, WM, XO, XO ~}a; 
• Al'plimtbility ofU2l~ahydrofuran) is still to be determined: P/S codes AC, A:€2, SA~T j 
• No HWN: P/S codes LIBS, NCD, SMP 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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materials used in the process may include "hydrocarbon, ethereal, and 
aromatic solvents, organic reagents, and inorganic salts." The procedure 
was revised in 1991, at which time the operation was conducted in 
Room 105 (GB-166 and -177) and Room 208 (GB-230 and -240). The 
process consisted of a variety of small-scale organoactinide operations 
involving fundamental research ofthe synthesis in non-aqueous media 
of new actinide compounds, their characterization and reaction 
chemistry, and application to existing actinide processing technology. 
Due to the range of experimental studies conducted under this PIS code, 
a definitive list of chemical reagents does not exist; however, previous 
studies involved the use of a wide range of hydrocarbon solvents, 
including the D-Usted and F-listed constituents: methylene chloride 
(F002), diethyl ether (F003), benzene (D018, F005), toluene (F005), and 
pyridine (D038, F005). Tetrahydrofuran (lJ2-l.l) and toluene were also 
used in the organometallic process. Neptunium and plutonium metal 
were put into tetrahydrofuran and dried. Bromine and/or iodine were 
added to create plutonium iodide, the starting material for other studies. 
In addition to standard debris wastes, process wastes may have included 
reaction by-products and residues, various pieces of laboratory 
equipment, spent organic solvents, and filtration media. Process outputs 
from this operation may be sent to the vault, returned to the originating 
PIS code, or transferred to aqueous recovery or cement fixation (based 
on the discard limit). 

The procedure associated with the previous operation was revised once 
again in March 1994. The PIS codes for these operations are indicated as 
AC, ACI, AC2 and AC3. SMEs (M-038/TWCP-3546) familiar with 
these activities indicated that the process began as PIS code AC in 
February 1989 and transformed to PIS code AC2 in February 1994. PIS 
codes AC2 probably ran concurrently with ACI. This revised procedure 
indicates that operations occurred in the same rooms and gloveboxes 
identified in the previous revision. The distinguishing features between 
ACI and AC2 were that ACl was an analytical process using aqueous 
compounds, predominantly dilute nitric, hydrochloric, and perchloric 
acid solutions. These acidic solutions would have been neutralized and 
precipitated to recover the plutonium. Solutions were sent to 
cementation. The solids were rinsed from rags with water before the rags 
were discarded. Any perchloric salts would be in the neutralized acidic 
solutions or in the rinse solutions, which were both sent to cementation. 
PIS code AC2 involved synthesis of(air-sensitive) new compounds in an 
inert glovebox. This was a non-aqueous process. PIS code AC3 is not 
related to PIS codes ACl or AC2, but is predominantly a metal operation 
(M-038/TWCP-3545). This code had not yet become active by the time 
this report was prepared, and no other information was available for it. 
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The procedure describes operations that comprise a broad range of 
laboratory activities in support of fundamental and applied actinide 
chemistry research (M-025ffWCP-3546). These activities include, but 
are not limited to, preparation of solvents and reagents, synthesis of new 
chemical compounds, and characterization and analysis of new chemical 
compounds using wet chemistry methods and analytical instrumentation. 
The chemical list indicates the use of a variety of materials, including 
organic solvents (e.g., pyridine, toluene and benzene), alkaline earth 
metals, and transition metals. The SMEs (M-038ffWCP-3546) familiar 
with these activities indicated that a "variety of aromatic, alkaline, and 
chlorinated solvents" (e.g., tetrahydrofuran, toluene, benzene, methylene 
chloride, and chloroform) were used in these activities. Hexane and 
acetonitrile began to be used in P/S code AC2 recently. Acetonitrile is an 
Appendix VIII VOC, but its EPA HWN (U003) does not apply in this 
case. These organic chemicals have the following EPA HWNs: benzene 
(D018, F005), chloroform (D022), methylene chloride (F002), 
tetrahydrofuran (t:BU), and toluene (F005). The SME stated that waste 
byproducts from the operations that contain these constituents were not 
discarded but were held in the glovebox for reprocessing or recovery. 
Because the SME was not involved with these activities after 1994, he 
was unable to definitively state how the waste materials were ultimately 
dispositioned. In a later discussion, other SMEs (M-038ffWCP-3546) 
indicated that use of the chlorinated solvents associated with P/S code 
AC 1 was discontinued in 1994 and that items contaminated with these 
constituents mentioned are still in the glovebox and have yet to be 
discarded as ofthe date of this report. Transition metals used as reagents 
in the synthesis of new materials in this process included sodium salts, 
potassium salts, and silver salts. The precipitated salt byproducts also 
were not discarded but were held in the glovebox for reprocessing and 
recovery. In a later discussion, other SMEs confirmed that silver salts 
associated with P/S code ACl are still in the glovebox awaiting 
determination for a path forward for disposition. Other than silver 
(DOll), no RCRA metals were used in the processes (M-038ffWCP-
3546). In addition to the standard debris wastes, process wastes may 
have included reaction by-products and residues, heating mantles, 
vacuum pump apparatus, various pieces of laboratory equipment, spent 
organic solvents, and filtration media. Process outputs for both P/S 
codes may be sent to the vault, returned to the originating P/S code, or 
transferred to aqueous recovery or cement fixation (based on the discard 
limit). 

P /S code AX was related to the dissolution of actinide compounds in 
superadd media but involved the assay of plutonium in nitric or 
hydrochloric acid solutions. This operation occurred in Rooms 401, 409, 
and 420. The procedure was initiated in 1988 and revised in 1989 
(M-005/TWCP-3546). Assay solutions were accumulated for transfer to 
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PIS Codes in which 
RCRA-Listed 

Chemical input Chemicals Are Used 
Methanol AD, SO 

Methylene chloride (also called ACl, SA 
dichloromethane) 
n-dodecane 
Octylphenyldiisobutyl-
carbamoylmethylphosphine oxide 
(CMPO) 
Organic strip 
Perchlorocarbons 
Phosphine oxide 
Phosphines 
Pyridine AC,AC2, SA 

Sodium dithionate 
Tetrachloroethylene AD,APD,CV 

Tetraethylamine hydrochloride 
Tetraethylamine hydroxide 
Tetraethylammonium hydroxide 
Tetrahydrofuran AC,AC2, SA 
Thionyl chloride 
Toluene AC,AC2, SA 

Tributyl phosphate (TBP) 
Tributyl phosphate (TBP)/lsopar 
Trichloroethylene CK,ME,XO 

Vacuum pump oil 

Page 30 of39 

Comments on Applicability of EPA HWN 
F003 applies to AD because methanol may have been 
used for cleaning inside the glovebox. F003 does not 
apply to SO because methanol was used in a cold trap 
outside the glovebox. 
F002 applies to PIS codes ACl and SA because 
methylene chloride was used for solvent properties. 

0038, F005: used as solvent in organometallic synthesis 
process. 

0039 and F002 apply to AD and APD. However no 
codes apply to CV because this chemical was only used 
as a coolant outside the glovebox. 

'Fhe Bpflhellhjljty afU2l3is yet to be aetE"nri.De4. (b--El~ 
:r1 F005 applies because toluene was used as a solvent in ' 

organometallic synthesis 

0040 applies to PIS codes ME and XO; F002 also 
applies to PIS code XO. Neither EPA HWN applies to 
PIS code CK because this chemical was used as a coolant 
outside the glovebox. 
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Table 5. Evaluation of the Applicability of EPA Hazardous Waste Numbers to Processes 
Discussed in This Report 

Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process* Applicable HWNs 

AC Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DO 11, 
F002, F005,1J2i.J D008, D009 D018,D022,F002,F005 

(Y2 ts apl'lieabilit¥ te be 
det;Gfmi!Jed.) 

ACl Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002, F005 D008, D009 D018,D022,F002,F005 

AC2 Actinide Chemistry, R&D None DOll, D018, D022, D007, D007, D008, D009, DOll, 
F002, F005,~ D008, D009. D018, D022, F002, F005 

(U213 llfll'lieability te be 
~etminell) 

AC3 Actinide Chemistry, R&D None None None None 

ACL Analytical Chemistry None None D007, D007' D008, D009 
Laboratory D008, D009 

AD Actinide Processing D004, D005, D006, D008, D019, D039, D007, D004, D005, D006, D007, 
Demonstration D007, D008, D009, F002,F003 D008, D009 D008, D009, DOlO, DOll, 

DOlO, DOll, D019 D019, D039, F002, F003 

APD Actinide Processing 0008, D009, D019, None D007, D007, D008, D009, D019, 
Demonstration D021, D022, D039, D008, D009 D021, D022, D039, F002, 

F002,F003 F003 

AX Solution Assay None None D007, D007, D008, D009 
D008, D009 

CK RD&D Volatile Fluoride 0005, D006, D007, None D007, D005, D006, D007, D008, 
PuRecovery 0008, DOll D008, D009 D009, DOll 

cv R&D Experimental 0005, D006, D007, D019, D039 D007, D005, D006, D007, D008, 
Chlorination Processes 0008, DOll D008, D009 D009, DOll, D019, 0039 

EDC Electrolytic D007 None D007, D008 D007,D008 
Decontamination 

EOC Experimental Oxide None None D007, D007, D008, D009 
Characterization 0008, D009 

EXT Extraction RD&D D005, D006, D007, None 0007, D005, 0006,0007,0008, 
D008, DOll D008, D009 D009, DOll 

FDL FOOF Demonstration D005, 0006, D007, None D007, D005, D006, D007, D008, 
Loop D008, DOll D008, D009 D009, DOll 

FLU Fluorination RD&D D005, D006, D007, None 0007, 0005,0006,0007,0008, 
D008, DOll D008, D009 D009, DOll 

HRS High Resolution None None D008 D008 
Spectroscopy 
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Potential EPA Hazardous Waste Numbers (HWNs) 

PIS Due to Feed (from Due to Chemical Due to 
Code Description Table 1 and text) Use (from Table 4) Process* 

IB Matrix Study Of D005, D006, D007, None D007, 
Pyrochemical Salts D008, DOll D008, D009 

ICP ICP-AES Analysis None None D007, 
D008, D009 

IE Isotope Enrichment DOOS, D006, D007, None D007, 
D008, DOll D008, D009 

LI XF6 Experimental DOOS, D006, D007, None D007, 
Measurements D008, DOll D008, D009 

LIBS Laser· Induced None None None 
Breakdown Spectroscopy 
System 

ME Metallography None D040, F003 D007, D008 

NCD Nonconfirming Drums None None None 

RASS/ Raman Spectroscopy D004, D005, D006, None D007, 
RSS System D007, D008, D009, D008, D009 

DOlO, DOll, D019 

RD Repackaging into None None D008 
Retrievable Drums 

SA Super Acid RD&D None D018, D038, F002, D007, 
F003,F005, tmJ D008, D009 

SMP SP Mounting Preparation None None None 

Super Oxidizer, FOOF 
D004, DOOS, D006, None D007, 

so D007, D008, D009, D008,D009 
Program 

DOlO, DOll 

STF Standard Fabrication None None D007, D008 

VS Confirmation, Inspection None None D008 
& Sampling 

WM Waste Management Must be determined on case·by·case basis 

xo Inactive or Unspecified Must be determined on case-by-case basis 
PIS Material 

XES X-Ray Energy D004, DOOS, D006, None D007, 
Spectroscopy D007, D008, D009, D008, D009 

DOlO, DOll 
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Applicable HWNs 

DOOS, D006, D007, D008, 
D009, DOll 

D007, D008, D009 

DOOS, D006, D007, D008, 
D009, DOll 

DOOS, D006, D007, D008, 
D009, DOll 

None 

D007, D008, D040, F003 

None 

D004, D005, D006, D007, 
D008, D009, DOlO, DOll, 
D019 

D008 

D007, D008, D009, DOI8, 
D038,F002,F003,F005 
(t:i243 applicability to be 
EleteRBiHeti) 

None 

D004, DOOS, D006, D007, 
D008, D009, DOlO, DOll 

D007, D008 

D008 

**D007, D008, D009, 
D022, D035, D040, FOOl, 
F002,F005 

**D007, D008, D009, 
D022, D035, D040, FOOl, 
F002,F005 

D004, DOOS, D006, D007, 
D008, D009, DOlO, DOll 
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Activities under P/S codes LIBS, NCD, and SMP do not generate solid waste to 
which any HWN would be applicable. 

The-applicability of EPA HWN U213 (tetrahydrofuran) to waste from P/S codes 
AC, AC2 tm:d SA is yet te be determined. 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at T A-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attaclunents (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation ofthis generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation ofthe Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4720). 

• The Waste Profile Request Form (WPRF), in use since 1991, includes a statement 
that must be authenticated by the waste generator, that the waste is not ignitable (flash 
point >200°F), reactive, or corrosive. 
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: D036 

Waste Stream Number(s): LA-CIN01.001, LA-MHD01.001, LA-MIN02-V.001, LA-MIN04-S.001 

(Applicable only when site library is not in use) 

Acceptable Knowledge Documentation Type: Category: 
..(_ TRU Waste Management Program Information = C • Correspondence 

~ Waste Stream-specific Information ~ D • Documenbs 
- --

Additional Information M • Miscellaneous - --
P • Proceduret~ -= DR • Discrepancy Resolution 

=--: U • Unpublished Documents 

a 
Title or Oetlcription of Source Document :Process Knowledge Report for Nitrate Operations at TA-55 

Source Document Reference Information (author(s), document and revision number, date, publisher): J. Musgrave, 
TWCP-AK-2.1-005, Rev 2, 05/17/01, University of California 

Source 
AK# b Doc. AK Information Summary 

Page # 0 

WS3 xi, 4 Waste stream volume and time period of generation. 
Re: waste from 1979, when nitrate operationds first began at TA-55 

PR4, vi-xl, 4-42 Waste generating processes. Basically, nitrate operations recovered Pu from metal and other 
WS4 residues to produce purified Pu oxide or other feedstock for conversion to metal. Major 

processes were pretreatment, dissolution, purification, evaporation, and cement fixation. 43 
other processes included in nitrate operations are also described. 

PR2. x,3 Description of mission and defense relationship. 
WS7 

WS11 xi, 44-47 Radioisotopic composition information. Pu isotopes, Am-241, Np-237. U-234, Pa-231, Cm-244, 
Th-232, and Cs-137 are listed. 

WS8, xi, 7, 11, 13- RCRA constituents are listed, although they are described as varying over different time 
WS12 16, 18-19, 43- periods. They include F002, F003, 0004, 0005, 0006, 0007, 0008, 0009, 0010, 0011, 0019, 

44, 46, 48· 0021, 0022. 0039, 0040. No K or P codes were applicable. Also, no PCBs are believed to 
52,54 have been used in nitrate operations. 

WS1 X This AK report covers retrieveably stored and newly generated. mixed and non-mixed debris and 
waste immobilized in cement. 

Waste from nitrate operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and wast Immobilized in 
cement. 

GCP RECORDS ORIGINAt 
])ATE P~C'D J:)J 15/0Jt$.~ 

~, Jl!ll 1L 
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Attachment 3 -Acceptable Knowledge Source Document Summary {continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0036 

Source Document Data Limitations (If any): 

1. Waste stream designation not available 

Acceptable Knowlege Expert: 

Am:t,JQ!J!l:i ~Q~~· Date: t~I~I~O\d-
Print 

• Provide description for non-titled information (i.e., container paperwork, MSDS sheets, etc) 
b Obtain from Acceptable Knowledge Documentation Checklist 
c For microfilm or microfiche, identify box, tape, reel number and location. 
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chment 3 -Acceptable Knowledge Source Document Summary 

am Number(s): LA-CIN01.001 LA-MHD01.001 LA-MIN02-V.001 

Source Document Tracking Number: D036 
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AK Information Summary 

waste stream volume and time eriod of generation. 
Re: waste from 1979, when nitrat operationds first began at TA-55 

Waste generating processes. Basica , nitrate operations recovered Pu from metal and other 
residues to produce purified Pu oxide o ther feedstock for conversion to metal. Major 
processes were pretreatment, dissolution, urification, evaporation, and cement fixation. 43 
other processes included in nitrate operatic are also described. 

Description of mission and defense relationship. 

Radioisotopic composition information. Pu isotopes, m-241, Np-237, U-234, Pa-231, Cm-244, 
Th-232, and Cs-137 are listed. 

RCRA consti~uents are listed, although they are described varying over different time 
periods. They include F002, F003, 0004, 0005, 0006, 000 , 0008, 0009, 0010, 0011,0019, 
0021, 0022, 0039, 0040. No K or P codes were applicable. o, no PCBs are believed to 
have been used in nitrate operations. 

This AK report covers retrieveably stored and newly generated, mixe and non-mixed debris and 
waste immobilized in cement. 

Waste from nitrate operations consists primarily of debris waste, including llulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and wast · 
cement. 
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Site(s): Los Alamos National Laboratory Source Document Tracking Number: D037 

Acceptable Knowledge Documentation Type: Category: 
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'>/ Waste Stream-Specific Information 

C - Correspondence 

'>/ D - Documents 

'>/ Supporting Information M - Miscellaneous 

P- Procedures 
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28 
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Appendix D 
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AK Information Summary 

For processes generating more than a single container of homogeneous waste, each data sheet 
for the process was to be labeled with a code assigned to the applicable process batch. 
Process batch records were to be maintained for 25 years by the generator. 

Minimum required documentation for TRU waste included a Certified Waste Storage Record 
(shown in Appendix D) with completed sections on Generator's Package Information and 
Generator Site Health Physics Information. Data packages were to be retained by HSE-7 for 25 
years and stored on microfilm. Also, a "WIPP Data Package" was to be produced by HSE-7 in 
accordance with WIPP-DOE-157 "Data Package Format for Certified Transuranic Waste for the 
Waste Isolation Pilot Plant." Each data sheet was reviewed for validity and compliance with this 
certification plan. As part of the certification plan attachment each generator was required to 
prepare, for each waste form, a content code was to be assigned by HSE-7, as well as a waste 
stream description and/or flow chart and packaging such as liners and inner containers. The 
content codes that might have been used by the Liquid Waste facility were 0002 "cemented 
sludge" and 0003 "dewatered sludge." Cemented sludge is defined as caustic sludge stabilized 
with Portland cement and packaged in drums with 5-mil plastic liners. Dewatered sludge is 
defined as caustic sludge containing 30-45% solids and packaged in drums "with 90 mil and 5 
mil plastic liners and dry Portland cemented" to absorb any separating liquids. A detailed 
description of the waste-generating process was NOT required. Generators were to address 
each certification criterion separately and specify how each would be met. Procedures for 
handling nonconforming drums were also to be specified. 

The only WI PP-acceptable container was a 55-gallon DOT 17 -C steel drum. This was the 
"preferred TRU waste drum." Containers were to be visually inspected prior to use and be 
identified in data packages by its serial number or lot code. Corrosive waste (defined as pH 
<=4.0) was prohibited unless neutralized or treated or packaged "to ensure package integrity 
through the packaging design life." It was also to be listed on required documentation. 
Removable radioactive contamination was to be measured in at least three places on the drum 
surface and kept below WIPP limits of 50 pCi/100 cm2 alpha or 450 pCi/100 cm2 beta-gamma. 
Drums were to be labeled with a unique serial number of thirteen characters and the package 
weight in kg. The first four characters were LA for LANL and two numbers indicating the 
calendar year of package closure. The fifth and sixth numbers were the last two digits of a code 
on the Certified Waste Storage Record. The last 7 digits were taken from a tag supplied by HSE-
7. If overpacked, the packaged were to be assigned new numbers. Color coded bands were 
also required for drums with surface dose rate > 10 mrem/hr, containing toxic constituents, or 
having combustible vol% > 25%. 

ORIGINAL 
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NOTE: This index indicates the main process AK report and report section that covers each 
PIS code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

AL Ash Leach Nitrate Operations 

AO Americium Processing Calcination Nitrate Operations 

AP Americium Purification Nitrate Operations 

AS Anode Heel Dissolution Nitrate Operations 

AT Ash Testing Nitrate Operations 

ATL 
Advanced Test Line for actinide 

Nitrate Operations 
separation (RD&D) 

BAC 
Bacterial Decomposition of 

Nitrate Operations 
Cellulose Items 

BF Unknown name for this PIS code Nitrate Operations 

BL Blending . Nitrate Operations 

BM Burning Metal Nitrate Operations 

BU Button Burning Nitrate Operations 

cc Calcination Nitrate Operations 

CD Hydroxide Cake Dissolution Nitrate Operations 

CF Cement Fixation Nitrate Operations 

CH Characterization Nitrate Operations 

CK 
RD&D Volatile Fluoride Pu 

Miscellaneous Operations 
Recovery 

CL Crucible Processing Chloride Operations 

CN C-N-0 Analysis Metal Operation Processes 

COD Chlorinated Oxide Dissolution Nitrate Operations 

COL Chlorinated oxide leach Nitrate Operations 

CPOD 
Catalyzed Electrochemical 

Nitrate Operations 
Plutonium Oxide Dissolver 

CR Crushing and Pulverizing Nitrate Operations 

cs Chloride Solutions Chloride Operations 

ex Chloride Anion Exchange Chloride Operations 

DF DS Furnace and Oxide Preparation Nitrate Operations 

DP Dry Processing Nitrate Operations 

DS Ion Exchange Nitrate Operations 
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PIS Code PIS Name 

ED Cascade Dissolver 

ETD 
Experimental Thermal 
Decomposition 

EV Evaporator 

FA Americium Processing 

FC Canning 

FX Cement to Drum 

GMS Open Gradient Magnetic Separation 

HC Calcination 

HCD Hydroxide Cake Dissolution 

HD Hydroxide Cake Dissolution 

HGMS High Gradient Magnetic Separation 

HP Cement Fixation 

HRA Hanford Reservation Materials 

lA 
Impure Americium Holding for 
Discard 

IB Matrix Study of Pyrochemical Salts 

IS Incinerator 

LC Uranium/plutonium Processing 

LGl Noncombustible Leach 

LG2 Hydroxide Cake Dissolution 

LR Ion Exchange 

MAG Magnetic Separation 

MAS RD&D Experimental Processes 

MB Nitric Dissolution of Molten Salts 

MELL 
Mediated Electro-Oxidation of 
LLW 

MF Metals Furnace 

ML Non Pu Metal Leach 

MPD Cascade Dissolver 

NC Noncombustible Leach 

NL Noncombustible Leach 

NR Nitrate Recovery 
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Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Miscellaneous Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Chloride Operations 
Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 
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PIS Code PIS Name 

OD Oxide Dissolution 

OH Hydroxide Precipitation 

OY Oxalate Precipitation 

PA Passivation 

PAF Passivation Furnaces 

PR Peroxide Precipitation 

PS 
Peroxide Precipitation of MSE 
Salts 

PT Plutonium Thorium Separation 

PTS RD&D Pretreatment Study 

RB Roasting and Blending 

RBJ Roasting & Blending Jr 

RC Rotary Calciner 

RCM 
Rich Column Material Ion 
Exchange 

RFX Ion Exchange 

RO Oil Recovery 

RR Ion Exchange 

sc Cascade Dissolver, G437 

SE Solvent Extraction 

so Super Oxidizer, FOOF Program 

SP Scrap Dissolution, G438 

SSD Special Scrap Dissolution 

sx Americium Processing Silicon 
Removal 

TDC 
Thermal Decomposition of 
Cellulose Items R&D 

UPS Uranium/plutonium Separation 

us Uranium Separation for Solid 
Solution Feed 

US2 
Uranium Separation for Non-solid 
Solution Feed 

vc Variable CSMO Scrap Dissolution 

VPI CSMO Scrap Dissolution 

VP2 Polycube Processing 
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Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Chloride Operations 

Miscellaneous Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 
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PIS Code PIS Name 

VP3 Hydroxide Precipitation 

VUL Vessel Unloading 

ZD Scrap Oxide Dissolution 
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Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

* Process AK reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operations (TWCP-AK-2.1-003,R.2), 
Miscellaneous Operations (TWCP-AK-2.1-004,R.2), and Nitrate Operations (this report) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Nitrate Operations 
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PIS codes: AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, COL, 
CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, 
HRA, IA, IS, LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, 
NR, OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, 
SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris; waste immobilized in 
cement 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure. plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-
55 plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from nitrate operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and glove boxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

Process wastes from nitrate operations are generated in Building PF-4, Rooms 208, 401, 409, 
420, and 434, of theTA-55 Plutonium Facility. Plutonium operations included reclaiming 
plutonium from scrap and residues produced from numerous feed sources. 

Description of the process waste (physical form and typical content description): 

Waste from nitrate operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and waste immobilized in 
cement. 

Summary Category Group: S3000, S5000 

Waste Matrix Codes: S3000, S3100, 83200,85100,85300,85400 

Description of the waste-generating process: 

The overall goal of the nitrate operations is to recover plutonium from metal, metal alloys, scrap, 
and residues and produce a purified plutonium oxide product or feedstock for conversion to 
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metal. Processes include pretreatment, dissolution, purification, evaporation, and cement 
fixation. 

Process feed: 

Plutonium metal or metal alloys, oxides and hydroxide cakes; pyrochemical salts; crucible 
pieces; anode heels; ash; analytical laboratory solutions; and residues from other DOE facilities. 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defmed isotopic compositions. Am-241, 
Np-237, and U-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some of the processes separate plutonium and americium, or plutonium 
and uranium, so that the waste will usually be enriched in Am-241 or U-234, but may also be 
depleted in some cases. Pa-231, Cm-244, and Cs-137 may be present in trace amounts due to 
their widespread presence as contaminants in TA-55 operations. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• F002 and F003: PIS codes CF and HP 
• No K or P codes 

"'· • D004, DO 10: PIS code HRA prior to 1984 
• D008: all PIS codes except NR in nitrate operations for the generation of leaded gloves 
• D005: PIS codes COL, CD, DS, HCD, HD, LR, RCM, RFX, RR 
• D005, D006, D007, D008, DOll: PIS codes AL, AT, ATL, ED, ETD, IS, MPD, PTS, RC, 

SC, TDC 
• D005, D006, D007, D008, D009, DOll: PIS code HRA 
• D005, D008: PIS code VUL 
• D006, D007, D008: PIS codes OD, RB, RBJ, SP, SSD 
• D006, D007, D008, D009, DOll: PIS codes AO, CD, DS, EV, FX, HCD, HD, HGMS, IA, 

LG2, LR, MELL, OH, RCM, RFX, RR 
• D006, D007, D008, DOll: PIS codes AS, BF, BU 
• D006, D008: PIS codes LG 1, ML, NC, NL, VC 
• D006, D008, D040: PIS code RO 
• D007: PIS codes PT, SP 
• D007, D008, 0009, DOll, D019, D021, D022, D039: PIS codes CF, HP 
• D007, D009: PIS codes AP, MB 
• D009: PIS codes AL,ATL, ED, MPD, SC, VPl, VP3 
• DOll: PIS code CPOD 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT FOR 
NITRATE OPERATIONS AT TA-55 

1.0 INTRODUCTION 

Page 1 of 55 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generated TRU waste in the Plutonium Facility at Technical 
Area (TA) 55, one ofthe TRU-waste generators at Los Alamos National Laboratory 
(LANL). By doing so, this report provides detailed technical support for several waste 
stream AK summary reports that include these proc'ess wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from nitrate 
operations covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001,R.5) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste lllanagement at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to nitrate operations is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record 
Nos. TWCP-3548, TWCP-3566, TWCP-3567, and TWCP-3568. Individual 
documents in these records have been assigned a separate identifier, N-nn, 
where nn is a sequential 1- or 2-digit number. This referencing nomenclature 
is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations ofthe potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 



TWCP-AK-2.1-005,R.21IC 1 (LA-UR-02-1715) 
Effective Date: 03121102 Page 2 of 55 

present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Unclassified Controlled Nuclear Information 
(UCNI) is contained in these records, and will not be included in this report. Such records 
are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK -2.1-002) 

• Process Acceptable Knowledge Report for Metal Operation Processes at TA-55 
(TWCP-AK.-2.1-003) 

• Process Acceptable Knowledge Report for Misc_ellaneous Operations at TA-55 
(TWCP-AK.-2.1-004) . 

• Process Acceptable Knowledge Report for Nitrate Operations at TA-55 (TWCP-AK.-
2.1-005) (this report) 

• Process Acceptable Knowledge Report for Pyrochemical Processes at TA-55 
(TWCP-AK.-2.1-006) 

• Process Acceptable Knowledge Report for Specidt Processing at TA-55 (TWCP-AK.-
2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (PIS) codes. For example, nitrate 
operations include over 80 individual processes that are each assigned a P/S code, as 
listed on the cover page of this report. The search and compilation of AK information 
was based on PIS code because that is the most detailed level of process information 
generally recorded in waste generation records. The process AK reports frequently cross
reference one another because PIS codes in one operational area often provide the 
material feed for PIS codes in another area. An index of PIS codes cited in this process 
AK report follows the list of acronyms; this index lists process descriptions and the 
primary process AK report in which that PIS code is discussed.· 

When discrepancies in AK information are discovered, they are documented and resolved 
in ·accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

Page 3 of 55 

The following sections describe processes used in nitrate operations, and identify the 
resulting wastes as well as outputs that are sent to other operations, such as pyrochemical 
operations, for further processing. 

3 .1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Most processes in nitrate operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-Il!ingled with room trash related to 
these same operations (both defense and non'-defense ), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (DLs) (TWCP-816). 

3.2 Basis, Rationale, and Assumption Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to PIS code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
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summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, T A-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3 .3 Waste Physical Form and Content Description 

Wastes generated during nitrate operations are primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RLWTF) at TA-50. General debris waste categories from 
nitrate operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Magnesium oxide crucibles ._,_ 
• Metal debris (for example, wire, hose chimps, tools, labware) 
• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from nitrate operations. The cemented waste includes 
cemented organics and cemented inorganics, including emulsified oils. 

3.4 Waste Volume and Time Period ofWaste Generation 

This report covers waste streams generated from 1979, when nitrate operations 
first began at TA-55, to the present. Process wastes from nitrate operations have 
different associated EPA hazardous waste numbers (HWNs) depending on the 
time period during which they were generated. The PIS codes, their time period of 
generation, and corresponding EPA HWNs are shown graphically in Attachment 
3, Time Lines. 

Waste volumes for each PIS code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by nitrate operations, 
as well as product and waste outputs to other processes or operations. 



TWCP-AK-2.1-005,R.21IC 1 (LA-UR-02-1715) 
Effective Date: 03121102 Page 5 of 55 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. Detailed background information about theTA-55 plutonium 
recovery processes can be found in Waste from Plutonium Conversion and Scrap 
Recovery Operations (TWCP-352 and TWCP-886). 

This report addresses the aqueous nitrate-based recovery processes. The primary 
feed source for the nitrate recovery operations is plutonium residues from other 
recovery operations (e.g., chloride or pyrochemical), metal preparation, metal 
fabrication, analytical laboratory operations, and residues from other DOE 
facilities (TWCP-3548/N-1). The overall goal of the nitrate recovery operations is 
to recover plutonium from scrap and residues and produce a purified plutonium 
oxide for conversion to metal. The nitrate recovery operations can be divided into 
the following process steps: 

• Pretreatment 
• Dissolution 
• Purification, including conversion to oxide 
• Cement fixation 

Each of these process categories is described below. The timeframe and EPA 
HWNs associated with each PIS code are shown on the timelines included as 
Attachment 3; the dates can be correlated to the dates on the procedures listed in 
Attachment 1. Attachment 4 contains a complete listing of PIS codes for nitrate 
operations, their descriptions, feed materials, chemical inputs, outputs and 
applicable EPA HWNs. A simplified process flow diagram for nitrate operations 
is found in Attachment 5. 

3.5.1 Pretreatment (PIS codes BL, BM, BU, CR, DP, ETD, GMS, HGMS, IS, 
MAG, MAS, MF, OH, OY, PA, PAF, PTS, RC, RO, TDC, VP2, VUL) 

Pretreatment primarily includes physical processes used to prepare scrap 
and residues for the next step, dissolution (TWCP-3548/N-1). 
Pretreatment may have included any or all of the following processes: 
calcination (RC), caustic leaching, chemical separation (hydroxide or 
oxalate precipitation), crushing and pulverizing (CR), distillation, 
filtering ofliquids or oils, incineration (IS), magnetic separation (GMS, 
MAG, MAS, HGMS), passivation (PA, P AF), scraping, and sorting 
(TWCP-3548/N-1 through N-18). As materials are received from 
various operations within TA-55, they are sorted and sent to other 
pretreatment processes or directly to dissolution depending on the 



TWCP-AK.-2.1-005,R.21IC 1 (LA-UR-02-1715) 
Effective Date: 03121102 Page 6 of 55 

physical nature of the scrap or residue and on the amount and type of 
plutonium associated with the material. Loose plutonium may be 
brushed off of a scrap item and then the item sent to dissolution. Chunks 
of plutonium-bearing residue (e.g., sand, slag, crucibles) are sent for 
crushing and pulverizing (CR). Magnetic plutonium-bearing materials 
are sorted using magnetic separation (GMS, MAG, MAS, HGMS) into 
either lean or rich plutonium-bearing residues (TWCP-3548/N-1 and 
N-2). The lean plutonium-bearing residues are sent to cement fixation 
(CF) if plutonium concentrations are below the DL (TWCP-3548/N-1 
and N-2). Finely divided plutonium in sweepings or powder form is sent 
directly to dissolution. Lapping or grinding oils are filtered if necessary, 
and the liquid portion is sent to PIS code CF for immobilization in 
cement, or to PIS code RO for absorption on vermiculite, if plutonium 
concentrations are below the DL (TWCP-3548/N-10 and N-15). If there 
are a significant quantity of filtered solids, they are calcined and sent to 
dissolution (TWCP-3568/N-82). 

Thermal pretreatment processes have also been used to prepare 
plutonium-bearing materials for dissolution (TWCP-3548/N-1). 
Passivation (P A, P AF) converts pyrophoric plutonium metal and other 
reactive metals to a stable oxide prior to dissolution. These materials 
were heated in a tube furnace to approximately 600 °C (P A, P AF) 
(TWCP-3548/N-7 and N-11). Cellulose materials contaminated with 
plutonium (e.g., cheesecloth, wood, paper, cardboard) have been 
incinerated (IS) or thermally decomposed (TDC) (TWCP 3548/N-1, 
N-5, N-6, N-7, N-11, and N-12). Ash from the incinerator was sent to a 
calciner (PIS code RC) to remove any residual organic materials and to 
ensure complete oxidation prior to dissolution. Thermal decomposition 
of cellulose (PIS code TDC) is performed in an argon atmosphere and 
the vapors and particulate matter are trapped in a caustic scrubber 
(TWCP 3548/N-6 and N-12, TWCP 3568/N-82). The caustic solution 
generated by the scrubber is sent to the TA-50-1 RL WTF after meeting 
the TA-50-1 waste acceptance criteria (WAC) (TWCP-3548/N-12). The 
wash water is filtered and sent to purification if plutonium 
concentrations are above the DL, or to the TA-50-1 RLWTF if it meets 
the TA-50-1 WAC. The rags are disposed as debris waste or thermally 
decomposed (TDC) (TWCP 3548/N-4, TWCP 3568/N-76). The ash 
from the thermally decomposed rags was rotary calcined (RC) before it 
was sent to dissolution (TWCP 3568/N-79). The burning of plutonium 
metal (BM), anode heels, and oxides was used to prepare these materials 
for either dissolution or storage in the vault (TWCP 3548/N-13 and N-
14). Distillation was used to recover plutonium from polystyrene cubes 
(VP2) (TWCP 3548/N-18). 

A caustic (hydroxide) leach process has been used to pretreat electro
refining furnace scrapings from the Rocky Flats Plant, and other residues 
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high in chlorides. Chlorides were removed using sodium hydroxide and 
the treated residues were then dissolved in nitric and hydrofluoric acid 
(TWCP 3566/N-26, N-26A, and N-30E). In this case, the caustic 
solution would be sent to the TA-50-1 RL WTF if it met the TA-50-1 
WAC, and the filtered solids would continue through the dissolution 
process. 

In overview, particulate solids from the pretreatment step are sent to 
dissolution if plutonium concentrations are above the DL and to cement 
fixation (CF) if concentrations are below the DL (TWCP-3548/N-1 
through N-18). Liquids are sent to purification if plutonium 
concentrations are above the DL and to the RLWTF ifthey meet theTA-
50-1 WAC (TWCP-3548/N-1 through N-18). Chemicals used in the 
pretreatment steps are listed in Table 5 in Section 3.6.3. Chemicals used 
in these steps that are covered by 40 Code of Federal Regulations (CFR) 
Part 261, including Appendix VIII of those regulations, are 
(1) hydrofluoric, nitric, oxalic, and sulfuric acid, (2) potassium and 
sodium hydroxide, (3) hydrogen peroxide (an oxidizer), and 
(4) trichloroethylene. EPA HWNs DOOl and D002 do not apply to the 
solid wastes despite the lise of acids, bases and an oxidizing solution in 
these processes because there is no free liquid in these wastes. 
Trichloroethylene was only used in 1979 in PIS code RO, as a diluent 
for filtering oils (not used for solvent properties (TWCP-3548/N-10 and 
N-18]). Thus, the EPA HWN D040, but not F002, applies to waste 
generated under PIS code RO during 1979. 

Additional EPA HWNs apply to most of these PIS codes as a result of 
the presence of regulated chemicals in the feed materials (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox mairi.tenance 
operations (section 4.2). Leaded gloves and other lead-containing items 
were discarded as described in section 3.6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this pretreatment section are provided in section 3.5.6, 
as follows: PIS codes BL, BU, DP, ETD, HGMS, MF, 
PA, PTS, RC, RO, and VP2. 

3.5.2 Dissolution (PIS codes AL, AS, AT, ATL, BAC, CD, COD, COL, CPOD, 
ED, HCD, HD, LC, LG1, LG2, MB, MELL, ML, MPD, NC, NL, NR, 
OD, PS, PT, SC, SP, SSD, UPS, US, US2, VC, VPl, ZD) 

Dissolution is comprised of numerous processes that generate a 
plutonium-nitrate solution for feed to a purification process (TWCP-
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3548/N-1, TWCP-3568/N-79). The main chemicals used in dissolution 
are nitric acid and calcium fluoride and/or hydrofluoric acid, which 
together form a standard leach solution. Additionally, other chemicals 
are used for particular dissolution processes. Depending on the particular 
process involved, dissolution takes place in pots or in cascade systems. 
Debris waste items may be wiped with a cloth soaked in a nitric 
acid/calcium fluoride solution to recover surface contamination of 
plutonium. The cloths are dunked in water a few times and wrung out 
(TWCP-3568/N-82). The solutions from the cloths are collected and 
filtered. The solids from the solutions are recycled through the 
dissolution process if plutonium concentrations are above the DL, or 
sent to cement fixation or disposed as debris waste if concentrations are 
below the DL (TWCP-3548/N-1, TWCP-3568/N-79). The plutonium
bearing solutions were sent to purification. The cloths are reused if they 
are not falling apart; otherwise, they are discarded as solid waste or sent 
to incineration (IS), depending on the nuclear material content 
(TWCP-3 568/N -82). 

Plutonium on the surface of metal and noncombustible debris waste 
items is also recovered by leaching or dipping the waste item into the 
standard leach solution (ML, NC}{TWCP-3548/N-1, TWCP-3566/N-22, 
N-29, N-30, and N-31, TWCP-3568/N-79). Plutonium-bearing solutions 
are sent to purification, while the leached items below the DL are 
discarded. Lead-containing waste items (e.g., leaded gloves) below the 
DL are segregated, packaged separately, and assigned the EPA HWN 
D008 (TWCP-3567/N-39). Other leached metal items containing 
RCRA-regulated heavy metals are also segregated from metal debris that 
is not RCRA-regulated and are assigned the appropriate EPA HWNs 
(e.g. D006 for cadmium) (TWCP-3568/N-84). 

From the late 1970s to the present, many plutonium-bearing materials 
are dissolved in a standard leach solution of nitric and hydrofluoric acid 
after appropriate pretreatment or preparation (TWCP-3566/N-30A 
through N-30F, TWCP-3568/N-79). These materials include alloys, 
anodes, carbides, casting skulls, electrorefining residues, metals, and 
plutonium oxide. After dissolution, solids are discarded if below the DL 
or recycled if above the DL, while solutions are sent to purification. 
These solutions contain dissolved heavy metals (e.g., lead, cadmium, 
mercury, or chromium) below the regulatory levels (TWCP-3568/N-82). 
These metals may be concentrated to above the regulatory levels in the 
purification step (as a hydroxide cake) or in the evaporator step, as 
addressed later in this report. 

Starting in 1990, plutonium oxide was also dissolved using an 
electrochemical process that incorporated the chemicals found in the 
standard leach solution as well as ferric ammonium sulfate, potassium 
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thiocyanate, and silver nitrate (CPOD) (TWCP-3548/N-1 and 
TWCP-3566/N-21). The electrochemical cell used in this process relied 
on silver acting as a catalyst for the dissolution of plutonium. Waste 
from this process was considered suspect hazardous for the presence of 
silver and was assigned the EPA HWN DO 11. This process was replaced 
in 1994 by a similar electrochemical process (PIS code MELL) that used 
cobalt nitrate or cerium nitrate in place of silver nitrate to reduce the 
generation of hazardous and mixed waste at TA-55 (TWCP-3548/N-1 
and TWCP-3566/N-33). 

Two dissolution processes were designed to remove excess silica from 
either solid residues during dissolution or from plutonium-bearing 
solutions after dissolution (TWCP-3567/N-34 and N-35). In both these 
processes, silica was removed from solutions prior to sending them to 
purification. One process involved the following steps: adjusting the 
acidity of the feed solution using nitric acid; distilling to concentrate the 
solution; oxidizing the plutonium to a valence state of +4 with hydrogen 
peroxide; heating the solution until the excess hydrogen peroxide is 
destroyed; and filtering the solution to remove the silica solids (TWCP-
3567/N-34). The solution from this process went to anion exchange J:0 purification process. The second sHica-removal process used a 

~ hydrofluorinator with a potassium hydroxide scrubber solution (TWCP-
'-3567/N-35). The solution from this process was sent to the TA-50-1 

( 
RLWTF via the caustic waste line ifthe plutonium content was below 
the DL or to the lean residue ion exchange (LR) purification process if 
the content was above the DL. The filtered silica solids from both 
processes were re-dissolved if plutonium concentrations were above the 
DL or disposed to cement fixation (CF) if concentrations were below the 
DL. 

Uranium-plutonium oxide mixtures were leached using nitric acid to 
preferentially dissolve the uranium (UPS) (TWCP-3566/N-19). 
Aluminum nitrate was added to the solution to complex any fluoride ion 
that might be present. The uranium-bearing filtrate was disposed to 
cement fiXation (CF). The plutonium-bearing solids were sent to 
dissolution (ED, MPD, or SP) a:nd then to either an anion-exchange 
process or the oxalate-precipitation process (OY) for purification. 

A caustic (hydroxide) leach process has been used to pretreat electro
refining furnace scrapings from the Rocky Flats Plant and other residues 
high in chlorides. Chlorides were removed using sodium hydroxide, and 
the treated residues were then dissolved in nitric and hydrofluoric acid 
(TWCP-3566/N-26, N-26A, and N-30E). The filtered solids continued 
through the dissolution process. If the plutonium content in the solution 
was above the DL, the solution was refiltered (TWCP-3566/N-26). If the 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) ~\ 
Effective Date: 03121/02 'f Page 10 of 55 

plutonium content was below the DL, the.Lustic solution was disposed 
to the TA-50-1 RLWTF (TWCP-3566/N-26A). 

Several dissolution processes involved the use of cascading dissolvers or 
dissolution pots (AL, AT, ED, MPD, OD, SC, SP) (TWCP-3548/N-1). 
The choice of dissolution equipment is based on the concentration of 
plutonium present in the feed material and the physical form of the feed 
material. Feed materials include ash, glove box sweepings, ground slag 
or crucibles, oxides, residues, salts, and sand (TWCP-3566/N-23, N-24, 
N-25, and N-28; TWCP-3567/N-36, N-37, and N-37 A). 

For PIS code OD, the feed materials came from PIS codes PAF, IB, RB, 
and RBJ (TWCP-3568/N-81). The possible impurities in the feed 
materials consisted of cadmium, chromium, and/or lead. These metals 
would be contained in the filtrate, which was sent to the ion exchange 
processes for further purification. The debris waste generated from this 
process is not expected to contain cadmium, chromium, or lead above 
the regulatory limits because the dissolution involved strong acids (any 
soluble metals should be in the filtrate). However, without analytical 
data or other acceptable information confirming that the concentrations 

. of these hazardous constituents are. below the regulatory levels, the 
applicable EPA HWNs (D006, D007, and D008) are assigned pending 
additional information (TWCP-3568/N-83). 

Cascading dissolvers consist of a series of heated columns into which 
the standard leach solution is introduced along with aluminum nitrate in 
some instances. Air is bubbled through the columns to promote mixing 
of the solutions and.to keep particles in suspension. Solution from the 
first column overflows to the second column and so on (TWCP-35481 
N-1; TWCP-3566/N-23, N-24, N-24A, and N-25; TWCP-3567/N-36). 
After dissolution in the dissolvers, the solutions are filtered and then sent 
to purification. The. filtered solids are sent to other dissolution processes 
if plutonium concentrations are above the DL, or to cement fixation (CF) 
or disposed as debris waste if concentrations are below the DL. 

Anotqer feed material for the nitrate operations is hydroxide filtrate 
cakes from the chloride operations (TWCP-3548/N-1). This material is 
dissolved using the standard leach solution, which is then filtered (CD, 
HCD, HD) (TWCP-3566/N-32). Aluminum nitrate is added to the 
solution and the solution is re-filtered. The filtrate is sent to purification. 
Filtered solids are re-dissolved if plutonium concentrations are above the 
DL, or disposed to cement fixation (CF) if concentrations are below the 
DL. From 1985 to 1994, the hydroxide cakes from the chloride 
operations contained cadmium, chromium, lead, mercury, and silver 
(TWCP-3567/N-39 and N-40). After 1994, silver is not present in the 
cakes. The debris waste generated from the dissolution ofhydroxide 
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cakes from the chloride operations is not expected to contain the listed 
metals above the regulatory limit. However, without analytical data or 
other acceptable information confirming that the concentrations of these 
hazardous constituents are below the regulatory levels, the applicable D
codes (D006, D007, D008, D009, and DOll) are assigned pending 
additional information (TWCP-3568/N-83). 

In overview, filtered solids from the dissolution step are re-dissolved 
until plutonium concentrations are below the DL, then sent to cement 
fixation (CF); debris items are disposed after the plutonium 
contamination is removed from the surface by leaching; plutonium
bearing solutions are sent on to purification or to the metal preparation 
line (PIS code MP) (TWCP-3548/N-1; TWCP-3566/N-21 through N-33; 
TWCP-3567/N-34 through N-36). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.6.3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix VIII of those regulations, are ( 1) ascorbic, 
formic, hydrochloric, hydrofluoric, nitric, oxalic, and sulfuric acid; 
(2) potassium and sodium hydroxide, (3) hydrogen peroxide (an 
oxidizer), and (4) mercuric and silver nitrate (TWCP-3566/N-21, N-22, 
N-23, N-24, N-25, N-28, N-29, N-30B, N-30C, N-30D, N-30E, N-30F, 
N-31, N-32, and N-33; TWCP-3567/N-34, N-35, N-36, N-37, and N-
37A; TWCP-3568/N-81). EPA HWNs DOOl and D002 do not apply to 
the solid wastes despite the use of acids, bases and an oxidizing solution 
in these processes because there is no free liquid in these wastes. 
Mercuric nitrate was used as a catalyst in PIS code VPl, which is 
accordingly assigned the EPA HWN for mercury, D009. Silver nitrate 
was used in PIS code AT and CPOD, which are therefore assigned the 
EPA HWN for silver, DO 11. 

Additional EPA HWNs apply to most of these PIS codes as a result of 
the presence of regulated chemicals in the material feed (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to the nitrate operation at the 
dissolution step from hydroxide filtrate cakes include cadmium, 
chromium, lead, mercury, and silver (TWCP-3567/N-39, N-40). Leaded 
gloves were discarded as described in section 3.6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this dissolution section are provided in section 3.5.6, as 
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follows: PIS codes AS, BAC, COD, COL, LC, LG 1, 
LG2, MB, NL, NR, PS, PT, SSD, US, US2, VC, VP1, 
andZD. 

3.5.3 Purification and Oxide Conversion (PIS codes AO, AP, CC, CH, DF, DS, 
FA, FC, HC, LR, OH, OY, PR, RB, RBJ, RCM, RFX, RR, SX, and VP3) 

A peroxide precipitation process (PR) was used to achieve excellent 
separation of plutonium from the cationic impurities calcium, chromium, 
magnesium, cesium, cobalt, and aluminum, as well as americium 
(TWCP-3567/N-52). Peroxide was added to the oxide dissolution filtrate 
feed material to convert the plutonium to valence state (+4). Additional 
peroxide resulted in the precipitation of Puz07• The resulting peroxide 
filter cake was dissolved in nitric acid and the solution was sent to 
oxalate precipitation (OY). The filtrate solution from the peroxide 
precipitation was sent to hydroxide precipitation (OH), also known as 
the peroxide kill process. 

Plutonium-bearing solutions generated in the dissolution step are 
directed to purification for plutonium recovery (TWCP-3548/N-1). 
Purification consists of both ion «?Xchange and precipitation processes. 
There are three primary ion exchange processes based on the 
concentration of plutonium in solution: rich feed (RCM), dissolver 
solutions (DS), and lean residue (LR). After ion exchange, plutonium
bearing solutions are directed to oxide precipitation and then to an 
oxidation process. The oxidation process generates plutonium oxide, a 
stable form of plutonium suitable for storage or further processing into 
plutonium metal. 

The ion exchange processes use resin-filled columns to collect 
plutonium (PIS codes DS, RCM, LR, RR, RFX) (TWCP-3548/N-1; 
TWCP-3567/N-41, N-42, N-43, N-44, N-46, N-47, and N-53). The pH 
of incoming solutions is adjusted with nitric acid and the plutonium is 
stabilized by changing the plutonium valence state to (+4) using 
hydrogen peroxide. Other chemicals used to adjust acidity or to 
"condition" incoming solutions to address the presence of fluoride, 
silica, metal impurities, or plutonium (+6) include: aluminum nitrate, 
ferrous ammonium sulfate, hydrogen peroxide, sodium hydroxide, 
sodium nitrite, sulfuric acid, and urea. Certain intermediate solutions 
used to condition the ion exchange feed, especially caustic solutions 
used to "kill" the peroxide, are filtered and then sent to the TA-50-1 
RLWTF if they meet the TA-50-1 WAC. 

If solutions high in americium are "conditioned" with hydrogen 
peroxide, an americium hydroxide precipitate forms when the solutions 
are dripped into sodium hydroxide to "kill" the peroxide 
(TWCP-3567/N-55). This precipitate is dissolved using nitric acid, sent 
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through an ion exchange column, and then sent on to the oxalate 
precipitation process to recover the americium and convert it to 
americium oxide (PIS codes AO, AP, FA, and SX). 

Plutonium (+4) binds to the resin while impurities such as americium, 
uranium, and other metals flow through the columns (TWCP-3548/N-1; 
TWCP-3567/N-41, N-42, N-43, N-44, N-46, and N-47). The plutonium 
remains on the resin in the (+4) valence state until an eluting agent 
(hydroxylamine nitrate or 0.35-1.0 M nitric acid) is flowed through the 
columns. This releases purified plutonium in solution for further 
processing (i.e., precipitation and oxidation). The plutonium-poor 
solutions or effluents from the ion exchange columns are sent to the 
evaporator (EV} for re-concentration. Ion exchange resins are 
reconditioned using nitric acid; spent ion exchange resins are 
periodically sent to cement fixation (CF) for disposal. 

After ion exchange, plutonium-bearing solutions are sent on to a 
precipitation process (PIS codes OY and OH) to convert the plutonium 
solution to plutonium oxide (TWCP-3548/N-1; TWCP-3567/N-41, 
N-42, N-43, N-47, N-48, N-50, N-51, N-51A, and N-53; 
TWCP-3568/N-79). This proces& involves the addition of oxalic acid to 
form a plutonium oxalate precipitate. The precipitate is then filtered out 
of the solution, washed, dried, and converted to an oxide using 
calcination, heat lamps, or hot plates. The plutonium solutions are either 
sent to the evaporator (EV) for volume reduction or, for a short time, 
were treated with hydroxide precipitation. 

Hydroxide cakes from the chloride operations, which started in 1985 
(TWCP-3567/N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567/N-39). The outputs from the dissolution of 
chloride operations hydroxide cakes are sent to PIS code LR or DS. 
Therefore, RCRA-regulated hazardous constituents associated with the 
feed materials from the chloride operations may carry through to PIS 
codes DS and LR (TWCP-3567/N-38). The hazardous metal constituents 
contained in hydroxide cakes from 1982 (based on the start of the 
chloride operations) until 1994, include cadmium, chromium, lead, 
mercury, and silver (TWCP-3567/N-40). Beginning in 1994, only 
cadmium, chromium, lead, and mercury are expected to be present. 
These metals may be present above the regulatory limits in the waste 
streams generated by PIS codes DS and LR. Therefore, the EPA HWNs 
D006, D007, D008, D009, and DO 11 are assigned to the waste from 
1982 to 1994; and D006, D007, D008, and D009 are assigned from 1994 
forward. 

In overview, plutonium oxide from the purification step is transferred to 
the vault for storage or to the metal preparation line; solutions are sent to 
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the evaporator for re-concentration and then returned to ion exchange or 
sent to PIS codes CF or HP for immobilization in cement. The distillates 
are sent to the RLWTF ifthey meet theTA-50 WAC. Spent ion 
exchange resins are sent to cement fixation (CF) (TWCP-3567/N-41 
through N-53). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.6.3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix VIII of those regulations, are ( 1) hydrofluoric, 
nitric, and oxalic acid; (2) sodium hydroxide, and (3) hydrogen peroxide 
(an oxidizer)(TWCP-3567/N-41 through N-47, N-50, N-51, N-53, N-54, 
and N-55; TWCP-3568/N-81). EPA HWNs DOOl and D002 do not 
apply to the solid wastes despite the use of acids, bases and an oxidizing 
solution in these processes because there is no free liquid in these 
wastes. 

However, EPA HWNs apply to most of these PIS codes as a result of the 
presence of regulated chemicals in the material feed (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to PIS codes DS and LR with the 
hydroxide filtrate cakes include cadmium (D006), chromium (D007), 
lead (D008), mercury (D009), and silver (DOll) (TWCP-3567/N-39 and 
N-40). Similarly, plutonium oxide from the vault may have been roasted 
and blended in PIS codes RB and RBJ to provide a more homogeneous 
feed for the metal preparation line (PIS code MP); these oxides may 
have contained cadmium (D006), chromium (D007), and lead (D008) 
(TWCP-3567/N-56, N-57, N-57A, and N-57B). Leaded gloves were 
discarded as described in section 3 .6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this purification section are provided in section 3.5.6, 
as follows: PIS codes AO, AP, CC, CH, DF, FA, FC, HC, 
and VP3. 

3.5.4 Evaporator (PIS code EV) 

Plutonium-poor ion exchange effluents and oxalate precipitation filtrates 
are sent to the evaporators to re-concentrate plutonium, if possible, and 
reduce the volume of disposed waste (TWCP-3548fl:i:1, TWCP-35681 

. N-6.1 through N-65). General facility maintenance solutions (e.g., wet 
{" vacuum water, mop water, chiller water) ~e also sent to the evaporator 

ifthey do not meet the TA-50-1 WAC (TWCP-3568/N-76). The wet 
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vacuum water and chilled circulating water are contaminated with nitric 
acid, hydrochloric acid, or caustic solutions having the same 
characteristics as those sent to the TA-50-1 RLWTF, only richer in 
nuclear material content (e.g., diluted processing solutions) 
(TWCP-3568/N-82). The mop water is taken back into the evaporator 
only if it has a significant nuclear material content, which means that it 
originated in the processing solutions before escaping the confines of the 
glove box system. There has never been an indication that spilled 
materials included a solvent. 

Plutonium-poor solutions are collected in storage tanks and sent to the 
evaporators in batches ofup to 600 liters (TWCP-3548/N-1; 
TWCP-3568/N-61 through N-65). These solution batches are then 
concentrated to approximately 25-liter volumes called "bottoms." As the 
bottoms cool, salts precipitate out and settle on the bottom of cooling 
trays. After cooling, the bottoms are sent back to ion exchange if 
plutonium concentrations are above the DL or to cement fixation (CF) if 
concentrations are below the DL. Attempts are made to re-dissolve 
settled salts, but if this is not possible, the bottoms are filtered and the 
salts are sent to dissolution if plutonium concentrations are above the DL 
or disposed as uncemented (debris') waste or sent to cement fixation ( CF) 
if concentrations are below the DL. Nitric acid is used in the evaporator 
process to wash nitrate salts having a plutonium concentration above the 
DL. Except for approximately one year in 1990/1991, no other 
chemicals are used in the evaporator step in addition to those found in 
the ion exchange effluents and oxalate precipitation filtrates waste 
{TWCP-3548/N-1; TWCP-3558/N-61 through N-65). In the 1990/1991 
timeframe, formic acid was added to the evaporator as an experiment to 
decrease the nitric acid concentration (by converting nitrate to nitrogen 
oxides) (TWCP-3568/N-76). 

Chemicals used in the evaporator that are covered by 40 CFR Part 261, 
including Appendix VIII of those regulations, are nitric and formic acid. 
However, EPA HWNs DOOl and D002 do not apply to the solid wastes 
from the evaporator because there is no free liquid in these wastes. 

However, EPA HWNs apply to waste from PIS code EV as a result of 
the presence of regulated chemicals in the evaporator feed material. 
Hydroxide cakes from chloride operations, which started in 1982 
(TWCP-3567/N-40), are introduced to nitrate operations in the 
dissolution step (TWCP-3567/N-39). Therefore, RCRA-regulated 
hazardous constituents associated with the feed materials from chloride 
operations may carry through from dissolution to PIS codes DS and LR 
to the evaporator (TWCP-3567/N-38). The hazardous constituents 
contained in the hydroxide cakes from 1982 (based on the start of the 
chloride operations) untill994 include cadmium (D006), chromium 
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(D007), lead (D008), mercury (D009), and silver (DOll) (TWCP-
3567/N-39 and N-40). After 1994, only cadmium, chromium, lead, and 
mercury are expected to be present. Analysis of evaporator bottoms at 
TA-55 and statistical evaluation of analytical results using control charts 
have also shown that chromium, lead and mercury are above regulatory 
limits in this waste (TWCP-3568/N-66). 

3.5.5 Cement Fixation (PIS codes CF, HP, lA) 

In the cement fixation step, various wastes with plutonium 
concentrations below the DL from nitrate and other operations at TA-55 
are collected and immobilized in cement for interim and long-term 
storage (TWCP-3548/N-1; TWCP-3568/N-67 through N-74). Cement 
fixation has been carried out in 55-gallon drums under PIS code CF, and 
in one-gallon cans under PIS code HP (TWCP-3568/N-72). 

The cement fixation process came into existence in 1980 under what 
became PIS code HP. The following information was provided by a 
SME (TWCP-3568/N-81) because documented procedures for this 
process could not be identified. Wastes sent to PIS code HP for disposal 
in one-gallon cans included: americium oxide; calcium chloride salts 
from direct oxide reduction, pyroredox, and salt stripping; chloride 
solutions; evaporator bottoms; filter aid; glovebox sweepings; graphite 
powder; high efficiency particulate air (HEPA) filter media; high-fired 
ash; leached ash residues; leached particulate solids (e.g., sand, slag, 
crucible parts); passivated uranium carbide; plutonium/thorium fluoride 
filter cakes; plutonium/thorium hydroxide filter cakes; pump oils; silica 
solids; spent ion exchange resins; trioctyl phosphine oxide and iodine in 
kerosene; uranium oxide; and uranium solutions (TWCP-3568/N-72). 

Since 1981, the primary feed to this process was the evaporator bottoms 
solution. Evaporator bottoms were treated by hydroxide precipitation 
and filtered. The cakes would dry only very slowly so the wet cakes 
were rolled in plastic bags with Portland cement powder or were stirred 
in one-gallon cans with Portland cement to make them set. In 1981, 
hydroxide precipitation was discontinued and the neutralized bottoms 
solutions were stirred directly with Portland cement powder in 
one-gallon cans. In January 1983, Gypsum (calcium sulfate) cement 
powder (also known as Envirostone cement) replaced the Portland 
cement powder. The evaporator bottoms solution was adjusted to a pH 
of about 3 for Gypsum cement or to a basic pH (7 -1 0) for Portland 
cement. The cement powder was then mixed into the solution. Any 
particulate matter was added during the stirring operations. 

Waste oil/organic solutions set up in cement were restricted to TRU 
vacuum pump oils and mixtures of trioctyl phosphine oxide (TOPO) and 
iodine dissolved in kerosene. Some of the miscellaneous solutions sent 
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for cement fixation included analytical chemistry solution residues that 
contained RCRA-regulated organics or heavy metals. Oils and organic 
liquids are emulsified by the addition of a surfactant before they are 
mixed with the neutralized evaporator bottom solutions (TWCP-
3568/N-74). The miscellaneous solutions were treated in a manner much 
like the evaporator bottoms solution. 

The discard of impure americium oxide from PIS code AO (section 
3.5.6.1) was mostly accomplished by stirring it into a one-gallon can of 
evaporator bottom cement paste (up to 140 g americium/can). When all 
cement was being stirred in one-gallon cans, the americium-containing 
can was placed in the center of the middle layer of cans in a drum to 
provide maximum shielding. When storage of the impure americium 
hydroxide cakes in PIS code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in PIS code lA until 
the material could be immobilized in cement for disposal. PIS code lA 
was active from April 1986 to December 1988. It did not involve any 
type of processing and, therefore, did not generate any waste. 

In July 1988, the cementation process was changed from stirring the 
cement in one-gallon cans to stinjng cement monoliths in 55-gallon 
drums attached to the glovebox (under PIS code CF). Although PIS code 
HP is still open, it has not been used since July 1988. 

NOTE: The strategy proposed for shielding americium
containing cans, after the operation converted to 
55-gallon drum monoliths, was to push the one-gallon 
americium-containing can down into the wet cement 
paste in the drum. However, the SME did not believe that 
it was ever attempted. 

PIS code CF began in August 1988 and continues to the present time. 
Wastes collected for disposal in 55-gallon drums include aqueous and 
organic liquids from analytical chemistry; evaporator bottoms and 
evaporator salts; fine particulate materials, such as salts filtered from 
solutions, leached filter paper residues, and ash; oils, organic petroleum
based liquids, and spent ion exchange resins. As was the case for PIS 
code HP, the primaiy feed to this process has been the evaporator 
bottoms solutions. In 1996, the cementation process again converted 
from Gypsum cement powder (last used in June 1996) back to Portland 
cement powder (reuse began in July 1996). 

Chemicals used in the cement fixation step under PIS codes CF and HP 
include: cement accelerator, Gypsum cement, nitric acid (pH 
adjustment), organic liquid emulsifier (which acts as a surfactant), 
Portland cement, silicon defoamer, sodium citrate retarder, and sodium 
hydroxide (pH adjustment) (TWCP-3568/N-69, N-71, N-72, N-74). 
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Phthalate buffer solution for pH 4 and phosphate buffer solution for pH 
7 were used in PIS code CF only. EPA HWNs D001 and D002 do not 
apply to the solid wastes from cement fixation as a result of these 
chemicals because there is no free liquid in these wastes. 

Although RCRA-regulated organics and metals were not used in either 
of the two cement fixation processes, regulated chemicals were present 
in the materials sent to be immobilized in cement. Therefore, the waste 
streams generated by these processes may contain RCRA-regulated 
solvents and metals above the regulatory limits. 

• Analysis of evaporator bottoms at TA-55 between 1994 and 1998 
and statistical evaluation of analytical results using control charts 
have also shown that chromium (D007), lead (D008) and mercury 
(D009) are above the regulatory limit for this waste (TWCP-3568/N-
66). 

• Hydroxide cakes from the chloride operations, which started in 1982 
(TWCP-3567/N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567/N-39). Therefore, RCRA-regulated 
hazardous constituents associ.ated with the feed materials from the 
chloride operations as well as those derived from other nitrate 
dissolution processes may carry through to cement fixation (TWCP-
3567/N-38). The hazardous constituents contained in the hydroxide 
cakes from chloride operations include cadmium (D006), chromium 
(D007), lead (D008), mercury (D009), and silver (DO 11) (TWCP-
3567/N-39 and N-40). The use of silver in chloride operations ended 
at the end of 1993. After 1993, heavy metal analyses have been 
conducted on the solutions, with chromium, lead, cadmium, and 
mercury being detected at levels above the regulatory levels at times. 

• Gypsum cement was found to leach heavy metals above regulatory 
levels, but the Portland cement does not (N-66/TWCP-3568). Thus, 
the chromium, lead and mercury are no longer considered hazardous 
after 1995. In addition, arsenic, barium, cadmium, selenium and 
silver concentrations were all below the regulatory threshold limits 
for these metals. 

• The presence of RCRA constituents in waste analytical chemistry 
solutions was noted in the data packages beginning in 1990. The 
RCRA-regulated organic chemicals found in these solutions included 
carbon tetrachloride (D019), n-butanol (F003), acetone (F003), 
methanol (F003), tetrachloroethylene (D039, F003), xylene (F003), 
methylene chloride (F002), chloroform (D022), and chlorobenzene 
(D021). 
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Based on this information, the following EPA HWNs apply to PIS codes 
CF and HP (until cessation of this process in August 1988): 

• PIS codes CF and HP. Applicable EPA HWNs for organic chemicals 
are F002, F003, D019 (carbon tetrachloride); D021 (chlorobenzene), 
D022 (chloroform); and D039 (tetrachloroethylene). 

• PIS code HP (from 1980 to December 1982): Applicable EPA 
HWNs for heavy metals for waste immobilized in Portland cement 
are D007 (chromium), D008 (lead), and D009 (mercury). 

• PIS codes HP (from January 1983 to July 1988) and CF (from 
August 1988 to July 1996): Applicable EPA HWNs for heavy metals 
for waste immobilized in Gypsum cement are D007 (chromium), 
D008 (lead), D009 (mercury), and DOll (silver, until its use ended 
in 1992). 

• PIS code CF (from July 1996 to the present time): Applicable EPA 
HWNs for heavy metals for waste immobilized in Portland cement 
are D007 (chromium), D008 (lead), and D009 (mercury). However, 
immobilization with Portland eement is an approved treatment and 
the final waste form is no longer hazardous. 

Because PIS code lA simply held excess americium hydroxide cakes 
from PIS code AO, the EPA HWNs applicable to PIS code AO also 
apply to PIS code lA. These EPA HWNs are D007, D008, D009, and 
DOll. 

3.5.6 Additional PIS codes 

Other PIS codes included in the Nitrate Operations, for which no 
procedures were found during this AK documentation review, are 
described in this section. The information for these PIS codes was 
derived from process flow diagrams and SME input (TWCP-3568/N-77 
and N-81). The timeframe and EPA HWNs associated with each PIS 
code are shown on the timelines included as Attachment 3. The inputs, 
outputs, and applicable EPA HWNs are provided in Attachment 4. 

3.5.6.1 Americium Processing Calcination (AO) 

This process was active from 1979 to 1984 and from 1986 to 
1988 and went through three variations. The process was 
inactive from 1984 to 1986. From 1979 to 1984, this process 
received high purity americium oxalate cakes from PIS code 
FA. These cakes were calcined in a furnace resulting in a 
pure americium oxide product, which went to the vault and 
eventually most of this supply was sent to Oak Ridge 
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3.5.6.2 

National Laboratory for distribution to manufacturers to be 
used for smoke detectors, well logging, and anti-static 
brushes. Beginning in February 1986 until about 1987, this 
process received oxalate cakes from PIS code PS. This 
impure americium oxalate was calcined to the oxide and sent 
to the vault as a reserve that could be converted to high purity 
oxide if a need arose. Finally, from April 1986 to December 
1988, impure americium hydroxide cakes were received from 
chloride ion exchange processing of molten salt extraction 
salts. Those cakes were calcined and stored in PIS code AO 
and lA until they were ready for disposal by cement fixation 
(CF). 

RCRA-regulated organic solvents were not used in any 
variation of this process and were not present in the feed 
materials; therefore, there would not be any RCRA-regulated 
solvents in the waste streams generated by this process. 
RCRA-regulated metals also were not used in this process 
and were not introduced by the feed materials from PIS codes 
FA and PS; therefore, there would not be any RCRA
regulated metals in thewaste streams generated from 1979 to 
June 1986. The presence of RCRA-regulated metals in the 
chloride operations, however, could carry over into this 
process. Therefore, waste generated from June 1986 to 
December 198 8 may contain concentrations of cadmium, 
chromium, lead, mercury, and silver above the regulatory 
level (TWCP-3567/N-39 and N-40), resulting in EPA HWNs 
D006, D007, D008, D009, and DOll being assigned. The 
waste stream generated by this process consisted of the usual 
glovebox waste items. 

Americium Purification (AP) 

This process was performed from 1979 to June 1986, with a 
period of inactivity from 1984 to early 1986. The nitric acid 
concentration in americium solutions from PIS code SX was 
adjusted to 7 molar and passed through an ion exchange 
column. The plutonium (+4) would bind to the ion exchange 
resin and the americium (+3) would pass through the column, 
resulting in a purified americium solution. At the conclusion 
of the run, the plutonium was eluted offthe column by 
washing the column with 1 molar nitric acid, and the 
plutonium solution collected separately. The plutonium 
solution was then sent to one of the plutonium ion exchange 
columns for recovery of the plutonium. 
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3.5.6.3 

3.5.6.4 

RCRA-regulated organic solvents and metals were not used 
in this process and were not present in the feed material from 
PIS code SX; therefore, there would not be any RCRA
regulated solvents or metals in the waste streams generated 
by this process. Chemicals, such as hydroxylamine nitrate, 
were used to adjust the valence of the plutonium. The waste 
stream generated by this process consisted of the usual 
glovebox waste items, such as glass vessels, HEPA filters, 
and rags. Leaded gloves were disposed of as described in 
Section 3.6.1. 

Anode Heel Dissolution (AS) 

This process was performed from 1980 to November 1988. 
The plutonium oxide generated as the result of burning anode 
heels in PIS code BU was dissolved in a nitric 
acid/hydrofluoric acid mixture or in calcium fluoride, and 
filtered to remove the nondissolving residues. These residues 
were dried and collected and sent after assay to PIS code SP 
for more rigorous dissolution. The filtrate was sent to the rich 
residue ion exchange ~olumn (RR) for purification. 

Although RCRA-regulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorefining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste 
generated by this process. These are cadmium (D006), 
chromium (D007), lead (D008), and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEPA filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

Bacterial Decomposition of Cellulose Items (BAC) 

This process was performed from mid-1995 to mid-1996 and 
was an alternative to thermal decomposition. The process 
involved the decomposition of cellulose rags using a living 
organism to digest the cellulose to glucose and other 
byproducts. Cheesecloth rags, bacteria, and water were added 
to a flask and allowed to sit while the bacteria digested the 
rags. The resulting solution was sent to the lean residue ion 
exchange (LR). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed,materials; 
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3.5.6.5 

3.5.6.6 

therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. 

PIS code BF 

Activities under this PIS code were nearly identical to those 
under PIS code BU because the feed was also anode heel 
metal. Heels were burned under PIS code BF between 
September 1985 and November 1986 came from the 
electrorefining step (PIS codes ER or SS) at TA-55. Although 
RCRA-regulated organic solvents and metals were not used 
in this process, residual RCRA-regulated heavy metals 
present in the electrorefining step were concentrated in the 
anode heels. Therefore, any RCRA-regulated metals in the 
a~ode heel feed could also be present in the waste generated 
by this process. These are cadmium (D006), chromium 
(D007), lead (D008), and silver (DOll). The waste generated 
by this process includes glassware, plastic filter boats, 
cleaning rags, HEPA filters, metal cans, and brushes. Leaded 
gloves were disposed of as described in Section 3.6.1. 

"· 
Blending (BL) 

This process was performed from 1979 to May 1988. Various 
lots of plutonium oxide in the vault or in-house PIS codes 
were fed into this process. Each container of oxide was 
weighed, opened, and screened to remove oversized material. 
The oversized material was ground with a mortar and pestle 
and rescreened. The individual contents were combined and 
blended in a V -blender to make a homogeneous lot of feed 
oxide that was sent as feed to the roasting and blending 
process (RB). 

This is a physical process in which no additional materials or 
chemicals are used. RCRA-regulated organic solvents and 
metals were not used in the process and were not introduced 
with the feed material; therefore, there would not be any 
RCRA-regulated solvents or metals in the waste streams 
generated by this process. The waste generated consisted of 
typical glove box waste items, such as HEP A filters, glass, 
ceramic boats and plates, cleaning rags, brushes, metal 
containers and equipment, and plastics. Leaded gloves were 
disposed of as described in Section 3 .6.1. 
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3.5.6.7 

3.5.6.8 

3.5.6.9 

Button Burning (BU) 

This process was performed from approximately 1979 to 
1986. Metal buttons were received from offsite DOE 
facilities (usually Hanford, but possibly Rocky Flats as well). 
The metal buttons were burned in a furnace at about 600°C. 
The oxide produced from six buttons was combined and 
blended to make up a uniform feed lot for the anode heel 
dissolution process (AS). 

Although RCRA-regulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorefining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste 
generated by this process. These are cadmium (D006), 
chromium (D007), lead (D008), and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEPA filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. .:.., 

Calcination (CC) 

This process was performed from 1979 to November 1988. 
Plutonium oxalate cakes from the oxalate precipitation 
process (OY) were calcined by heating in air in a furnace to 
form pure plutonium oxide. The oxide became feed for the 
oxide reduction process. 

This was a physical process, not involving any chemical 
reagents. RCRA-regulated organic compounds and metals 
were not used in this process and were not introduced by the 
feed materials. The oxalate cakes were of high purity. 
Therefore, the waste generated from this process would not 
contain any RCRA-regulated organic compounds or metals. 
The waste generated from this process consists of the usual 
glovebox waste items plus metal tools, containers, and 
equipment; ceramic furnace elements; rags; and brushes. 

Characterization (CH) 

This process was performed from 1979 to February 1989 and 
received samples of blended lots of oxide from the blending 
process (BL). Portions ofthe samples were weighed out for 
four analyses to demonstrate that the oxide powders met the 
acceptance criteria for preparation of driver fuel for the Fast 
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Flux Test Facility (FFTF). The Loss on Ignition Analysis 
involved heating the powder and measuring the weight loss 
from driving off adsorbed water and gases. The Surface Area 
Analysis involved absorption of nitrogen gas on the oxide at 
liquid nitrogen temperature. The Particle Size Analysis 
measured the settling rate of oxide particles dispersed in a 
viscous, water-soluble liquid using the absorption ofX-rays 
by the particles. The slurry was discarded to cement fixation 
(HP). Finally, some of the powder was pressed into pellets 
and sintered at 160 degrees C before measuring and weighing 
them for density. The pellets and oxide residues were 
packaged separately and sent to the vault as archives and 
eventually recycled. Oxide powders from other sources were 
also partially characterized many times. The process was 
used to make water-dampened plutonium oxide pucks for a 
criticality experiment and to test the reactivity of calcium 
nodules from pyrochemical operations. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed materials. The 
oxide samples were high-purity materials. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. The waste generated by 
this process included the usual glovebox waste of HEPA 
filters, window glass and glass containers, metal containers 
and tools, brushes, and cleaning rags. Leaded gloves were 
disposed of as described in Section 3.6.1. 

3.5.6.10 Chlorinated Oxide Dissolution (COD) 

This process was performed from August 31, 1988 to 
July 1991. The front-end ofthis process looked identical to 
the chlorinated oxide leach process (COL). Chloride 
pyrochemical salts were dissolved in sodium hydroxide 
solution and filtered. The filtrate was discarded into the 
caustic waste line to the TA-50-1 RLWTF or immobilized in 
cement (CF). The dried plutonium oxide cake was dissolved 
in a nitric acid-hydrofluoric acid mixture as part of this 
process, or sent to a cascade dissolver (ED). The solution 
from the acid dissolution step was filtered and the solids were 
returned to the dissolution step. The solution volume was 
reduced by distillation. The distillate was processed in one of 
the ion exchange columns. The concentrated solution was re
filtered and all of the filter residues were sent to a cascade 
dissolver (ED) or to the filter residues dissolution process 
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(SP). The filtrate was sent to one of the ion exchange 
columns for recovery. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
pyrochemical salts should be of high purity. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. 

3.5.6.11 Chlorinated Oxide Leach (COL) 

This process was performed from June 13, 1989 to June 
1991. Chlorinated oxides or plutonium oxide contained in 
chloride-based pyrochemical salts from Rocky Flats were 
subjected to leaching with sodium hydroxide. The chloride 
salts would dissolve in the solution that would then be 
filtered. If the filtrate met the TA-50-1 WAC, it would be 
sent into the process caustic waste line at the TA-50-1 
RL WTF. If not, it would be sent to cement fixation (CF). The 
cake containing the plutonium oxide would be dried and sent 
to the cascade dissolv~r. (ED) or to chlorinated oxide 
dissolution (COD). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals also were not used in this process. However, the 
Rocky Flats salts that fed this process would contain any 
barium present in their electrorefining salts. Barium is not 
expected to be present above the regulatory limits in the 
waste generated by this process; however, without analytical 
results or other acceptable information to support this, the 
EPA HWN for barium (D005) is assigned to the liquid waste 
sent to cement fixation (CF) (TWCP-3568/N-83). The waste 
generated by this process consists of the usual glove box 
waste, such as glassware, plastic filter boats and tubing, and 
rags. Leaded gloves were disposed of as described in Section 
3.6.1. 

3.5.6.12 DS Furnace and Oxide Prep (DF) 

This process was performed from 1979 to April 1990. The 
wet plutonium oxalate cake from the ion exchange process 
(DS) was placed in a metal can and heated in air in a furnace 
to dry the cake and then decompose the oxalate to an oxide 
product. The oxide product was returned to the ion exchange 
process (DS) prior to being sent to the vault. 
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RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
oxalate cakes were of high-purity. Therefore, the waste 
generated from this process would not contain any RCRA
regulated organics or metals. The waste generated by this 
process consists of the usual glovebox waste items plus metal 
tools, containers, and equipment; ceramic furnace elements; 
rags; and brushes. 

3.5.6.13 Dry Processing (DP) 

This process was performed from 1979 to December 1985 
and was the front-end treatment of polycubes, which were 
blocks of polystyrene with plutonium oxide embedded in 
them (TWCP-4100). The Hanford polycubes were skinned to 
remove the uncontaminated surface and perhaps some of the 
oxide embedded beneath the surface. If the skins met the DL, 
they would be discarded as plastic waste. If not, the skins 
would be sent to polycube processing (VP2) along with the 
bulk of the cube material. In preparation for that treatment, 
the cubes would be cr:ushed and milled into small fragments. 

This is a physical process. RCRA-regulated organics and 
metals were not used in this process and were not introduced 
with the feed materials; therefore, the ~aste generated from 
this process would not contain any RCRA -regulated organics 
or metals. The waste generated by this process consists of the 
usual glovebox waste items plus plastic, metal tools and 
equipment, rags, and brushes. 

3.5.6.14 Experimental Thermal Decomposition (ETD) 

This process has been performed from June 4, 1996 to the 
present. Combustible residues from various P/S codes are 
heated in a furnace under argon until the organic matrix is 
volatilized and decomposed, and a carbon-rich residue 
containing plutonium oxide and impurities remain. This 
residue is then sent to a rotary calciner (RC) to remove the 
carbon. 

RCRA-regulated organics and metals are not used in this 
process. Organics may be introduced with the feed materials 
depending upon the PIS codes from which the materials 
come; however, any solvents are dissipated during the 
heating process. The feed materials may initially contain low 
levels ofRCRA-regulated metals, but the thermal 
decomposition process drives off most of the mass, thereby 
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concentrating the non-volatile heavy metals. Therefore, the 
waste generated from this process may contain RCRA
regulated metals (but no organics). The waste generated by 
this process consists of the usual glovebox waste items plus 
metal tools, containers, and equipment; rags; brushes; and a 
water scrub solution from scrubbing the off-gas. 

3.5.6.15 Americium Processing (FA) 

This process was performed from 1979 to 1984. The 7 molar 
nitric acid solution from the americium purification process 
(AP) was distilled to reduce volume, and the acidity was 
adjusted to a low concentration of approximately one molar 
prior to oxalate precipitation in PIS code AO. The oxalate 
filtrate was sent to one of the hydroxide precipitation 
processes, such as PIS co_de VP3. 

RCRA-regulated organics and metals were not used in this 
process. RCRA-regulated organics also were not introduced 
with the feed materials. Therefore, the waste generated from 
this process would not contain any RCRA-regulated solvents. 
Any RCRA-regu1ated. metals present as impurities in the feed 
materials would be contained in the oxalate filtrate sent to a 
hydroxide precipitation process. However, the process 
description for PIS code AP does not indicate the presence of 
metals above the regulatory limit. The waste generated by 
this process consists of glass vessels, sintered glass frits, 
HEPA filters, rags, and other glovebox waste discarded as 
TRU solid waste. Because this is predominantly americium, 
waste materials were always discarded. Leaded gloves were 
disposed of as described in Section 3.6.1. 

3.5.6.16 Canning (FC) 

This process has been run from 1979 to the present. 
Plutonium oxide coming out of the blending process (BL) for 
storage in the vault is weighed into a food pack can 
(approximately 1 kg of oxide per can) and a lid is placed on 
the can in the canning operation. The can is wiped down with 
a water-dampened rag and passed out into a hand-held plastic 
bag in a hood. The plastic bag is sealed with vinyl tape and 
the unit is canned into a second larger food pack can that is 
entirely uncontaminated, for storage. 

This is a physical process. RCRA-regu1ated organics and 
metals are not used in this process and are not introduced 
with the feed materials. The feed material is high-purity 
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plutonium oxide. Therefore, the waste generated by this 
process would not contain any RCRA-regulated solvents or 
metals. The waste generated by this process includes typical 
glovebox waste, such as HEP A filters and glass windows, as 
well as rags and stainless steel tools, cans, and equipment. 
Any wastewater generated by this process is sent to the ion 
exchange processes. Leaded gloves were disposed of as 
described in Section 3 .6.1 until 1992, when this waste began 
to be segregated and disposed of as RCRA-regulated waste. 

3.5.6.17 Cement to Drum (FX) 

This process was performed from 1980 to July 1988. During 
the time that all cement was stirred in a one-gallon can (HP), 
the cans were initially bagged out a few cans at a time in a 
polyvinyl chloride (PVC) plastic bag and placed in a drum as 
they could best be fitted in. Eventually, a drum-out port was 
dedicated to this purpose. A 26-lb bag attached to a glovebox 
would be allowed to fit down into a drum. The one-gallon 
can would be stacked inside the bag in the drum, seven cans 
to a layer with five layers, for a total of35 cans contained 
inside one bagout bag. No processing of materials was 
performed in this process. 

This is a packaging process. RCRA-regulated organics and. 
metals were not used in this process. Any applicable RCRA 
codes based on the feed materials are assigned to the cement 
fixation (CF and HP). The waste generated by this process 
was the usual glovebox waste, including large amounts of 
plastic. Leaded gloves were disposed of as described in 
Section 3.6.1. 

3.5.6.18 Calcination (HC) 

This process was performed from 1979 to August 1989. 
Plutonium oxalate cakes from PIS code OY were first 
calcined in air up to 700 degrees C. Water vapor was then 
passed through the cakes as it was heated to 850-900 degrees 
C to remove any fluoride impurity from the oxide. This 
prevented fluoride-catalyzed low temperature sintering in the 
oxide product. 

RCRA-regulated organics and metals are not used in this 
process and are not introduced with the feed materials. The 
feed materials (oxalate cakes) are of high purity. Therefore, 
the waste generated by this process would not contain any 
RCRA-regulated solvents or metals. This process generates 
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the usual glovebox waste, plus metal tools, containers, and 
equipment; ceramic furnace elements; rags; and brushes. 

3.5.6.19 High Gradient Magnetic Separation (HGMS) 

This process has been performed from May 10, 1994 to the 
present. This PIS code is very similar to PIS codes GMS, 
MAG, and MAS. In this process, a steel mesh placed in a 
magnetic field becomes a magnetic attractor for plutonium 
particles of less than 50 microns. The particles are removed 
from slurries of soil and clays in water. This method reduces 
the quantity of soil that must be treated to remove the 
plutonium. The soil is first screened to separate the particles 
that are larger than 53 microns and cannot be separated in 
this process. The less than 53-micron fraction is slurried in 
water and passed around the magnet. The lean fraction is 
discarded as waste in cement fixation (CF) or sent to storage 
if the plutonium concentration is above the DL. ,The 
plutonium-rich fraction is stored until can be taken into a 
dissolution process. The slurry is filtered and the water is 
reused. "· 

RCRA-regulated organics and metals are not used in this 
process but are introduced with the feed materials consisting 
of ash and miscellaneous materials contaminated with D006, 
D007, D008, D009, and DOll. The waste generated by this 
process includes the usual glovebox waste plus metal screens 
and tools, rags, brushes, and containers. 

3.5.6.20 Hanford Reservation Materials (HRA) 

HRA refers to process residues sent from Hanford 
Reservation to TA-55 for plutonium recovery (TWCP-5371). 
This material was sent thro~gh nitrate operations but waste 
from processing it was tracked by the source code (HRA) 
instead of the PIS code in which the waste was generated. To 
be conservative, all EPA HWNs that are applicable to PIS 
codes in nitrate operations (other than the cementation 
processes CF and HP) are also applied to wastes from HRA. 
These EPA HWNs are D005, D006, D007, D008, D009, and 
DOll. 

NOTE: Because this code is not a process, there is no 
time line associated with it in Attachment 3. 
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3.5.6.21 Impure Americium Holding for Discard (IA) 
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This PIS code was active from April1986 to December 1988. 
When storage of the impure americium hydroxide cakes in 
PIS code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in PIS 
code lA until the material could be fixed in cement for 
disposal. This PIS code did not involve any type of 
processing and, therefore, did not generate any waste. 

Because this PIS code simply held excess americium 
hydroxide cakes from PIS code AO, the EPA HWNs 
applicable to PIS code AO apply to PIS code lA. These EPA 
HWNs include D006, D007, D008, D009, and DOll. 

3.5.6.22 Uranium/Plutonium Processing Nitrate Hydrofluoric 
Dissolution (LC) 

This process was active from August 12, 1985 to August 
1987. Plutonium oxides from PIS codes US (later renamed 
US 1) and US2 were di!!solved in nitric acid and hydrofluoric 
acid, concentrated by ·distillation, and filtered. The distillate 
solution was sent to PIS code EV. Any filter residues were 
calcined and recycled into the dissolution process. The 
uranium-plutonium solution was subjected to an oxalate 
precipitation with oxalic acid or sodium oxalate to precipitate 
the plutonium. The slurry was filtered and the plutonium 
oxalate was sent to a calcination process. The uranium nitrate 
solution was cemented in PIS code HP. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore there would not be any RCRA-regulated solvents or 
metals in the waste streams generated by this process. This 
process generated the usual glovebox waste, plus glassware, 
heating mantles, plastic filter boats, filter paper, rags, 
brushes, and metal tools and equipment. 

3.5.6.23 Non Combustible Leach (LG1) 

This process was active from October 1982 to 
December 1985. Metal, glass, and plastic from most PF-4 
processes were leached with nitric acid to remove plutonium 
surface contamination from those matrices. The solution 
mixture was filtered to separate insoluble residues, which 
were dried and discarded as solid TRU waste. The plutonium 
nitrate-containing filtrate was sent to PIS code LR for 
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purification. This filtrate may have contained chromium, 
cadmium, and/or lead that was leached out from the stainless 
steel, shielding, or other metal feed materials (TWCP-
3568/N-84). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials (TWCP-35681 
N-81). Therefore, there would not be any RCRA-regulated 
solvents in the waste streams generated by this process. The 
metal feed materials generally consisted of steel, stainless 
steel, aluminum, and copper. Any RCRA-regulated metals 
leached from these feed materials would be in the filtrate sent 
to PIS code LR. However, the leached materials may still 
contain concentrations of cadmium and/or lead that may 
leach out above the regulatory limit, resulting in the debris 
waste requiring the applicable EPA HWNs (D006, D008) 
(TWCP-3568/N-84). The chromium in stainless steel does 
not leach out above the regulatory limit. This process 
generated the usual glovebox waste, plus metal, glass, plastic, 
plastic filter boats, filter papers, glassware, rags, and brushes 
(TWCP-3568/N-81 ) ... "" 

3.5.6.24 Hydroxide Cake Dissolution (LG2) 

This process was active from October 1982 to December 
1985. Hydroxide cakes from PIS codes CS and VP3 were 
dissolved in nitric acid and the solution was filtered. Any 
residue or filter cake was sent back to the dissolution step. 
The filtrate containing the plutonium nitrate was sent to PIS 
code LR for purification. 

RCRA-regulated metals and organics ·were not used in this 
process; however, during the 1985 time period, certain metals 
could have been introduced with PIS code CS (from chloride 
operations), and mercury could have been introduced with 
the PIS code VP3 feed material. These metals would be 
found in the nitric acid filtrate, which fed into PIS code LR. 
Therefore, there would not be any RCRA-regulated solvents 
in the waste streams generated by this process. However, 
there may have been cadmium (0006), chromium (0007), 
mercury (D009), or silver (DO 11) in the feed material from 
1984 through December 1985. This process generated the 
usual glovebox waste, plus glassware, metal tools and 
equipment, plastic filter boats, filter papers, rags, and 
brushes. 
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3.5.6.25 Nitric Dissolution ofMolten Salts (MB) 

Page 32 of 55 

This process was active from February 1986 to January 1987 
and included both a hydrochloric acid dissolution path and a 
nitric acid dissolution path. The hydrochloric acid path began 
with refluxing the molten salt extraction (MSE) salts in 
hydrochloric acid and filtering the material. The solid 
residues were sent back into the dissolution process. The 
plutonium solution was sent to PIS code SE for purification. 
The distillate from the condenser tube was neutralized if it 
would meet the process caustic waste WAC for the TA-50-1 
RL WTF. If it would not meet the WAC, the material was 
sent to either PIS code CS or CX. In the nitric acid 
dissolution, the nitric acid refluxed solution was filtered and 
sent to PIS code PS. The solid residues were recycled back 
into dissolution. The distillate from the condenser tube was 
recycled if there was low plutonium content, but was sent to 
PIS code LR if the plutonium content was high. 

RCRA-regulated organics and metals were not used in this 
process and organics ~ere not introduced with the feed 
material. 

3.5.6.26 Metals Furnace (MF) 

This process was active from May 23, 1986 to February 
1989. Plutonium metal items were roasted in air at a carefully 
controlled temperature. After the metal was completely 
converted to plutonium oxide, the materials were divided into 
one-:kg lots and canned for storage in the vault to await 
blending. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
metal items feed materials were of reasonable purity. 
Therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated typical glovebox waste, plus metal tools, 
containers, plastic bags, metal equipment, ceramic boats, 
rags, and brushes. 

3.5.6.27 Non Combustible Leach (NL) 

This process was active from 1979 to February 1989 and is 
very similar to PIS code LG 1. Surface contaminated metal, 
glass, and plastic were subjected to nitric acid leaching and 
filtration. The filter residues were dried and discarded if they 
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met the DL. Otherwise, the residues were recycled back into 
the leaching step. The bulk matrix materials leached were 
assayed to see if they met the DL for disposal. If not, they 
were recycled into the leaching step. The filtrate containing 
the plutonium nitrate was sent to PIS LR for purification. 
This filtrate may have contained chromium, cadmium, and/or 
lead from stainless steel, shielding, and other metal feed 
materials (TWCP-3568/N-84). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. Therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. The metal feed materials 
may have consisted of steel, stainless steel, aluminum, and 
copper. Any RCRA-regulated metals leached from these feed 
materials would be in the filtrate sent to PIS code LR. 
However, the leached metals may still contain concentrations 
of cadmium and/or lead above the regulatory limit, resulting 
in the debris waste requiring the applicable EPA HWNs 
(D006, D008) (TWCP-3568/N-:84). The chromium in 
stainless steel does not4each out above the regulatory limit. 
This process generated the usual glovebox waste, plus 
glassware, metal tools and equipment, plastic filter boats, 
filter papers, rags, and brushes, as well as the metal, glass, 
and plastic matrices being leached (TWCP-3568/N-81). 

3.5.6.28 Nitrate Recovery (NR) 

The processes under PIS codes ED, HCD, MPD, and RFX 
were combined into this one PIS code; however, this PIS 
code was never activated. Therefore, waste was never 
generated under this PIS code. 

3.5.6.29 Passivation (PA) 

This process was active from 1979 to January 1990. 
Glove box sweepings, oxides that may contain unoxidized 
plutonium metal, carbides, and nitrides that can be very 
reactive in an oxidizing acid are burned in a tube furnace in 
air to passivate the material and moderate its reactivity. It can 
then be sent to a dissolution process such as PIS SP or OD. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the typical glovebox waste, plus metal 
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tools, containers, and equipment; ceramic furnace elements; 
rags; and brushes. 

3.5.6.30 Peroxide Precipitation ofMSE Salts (PS) 

This PIS code was active from February 1986 to January 
1987. Plutonium-containing nitric acid solutions from PIS 
code MB were filtered, diluted, stirred, and sampled for 
nuclear material content and to verify that the proper 
concentrations of materials existed in the solutions. The 
plutonium in the solution was precipitated out using ' 
hydrogen peroxide. The precipitate was filtered to separate it 
from the solution. The peroxide cake was redissolved in 
nitric acid and sent to PIS code SO. The americium-rich 
filtrate was dripped into sodium hydroxide solution to 
destroy the peroxide. The hydroxide slurry was acidified with 
nitric acid and an oxalate precipitation performed on the 
solution. The americium oxalate was separated as a cake by 
filtration and the cakes were sent to PIS code AO. The filtrate 
was sent to PIS code LR for recovery of plutonium. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals were not used in this process; however, if barium was 
present in the MSE salt feed material, it would be present in 
the americium oxalate filtrate that was sent to PIS code LR. 
According to the SME, however, it is very unlikely that 
barium was present in the feed material. Therefore, there 
would not be any RCRA-regulated solvents or metals in the 
waste streams generated by this process. This process 
generated the usual glovebox waste materials, plus plastic 
filter boats, glassware, metal stirrers and column end caps. 
This waste was disposed as solid TRU waste. 

3.5.6.31 Plutonium/Thorium Separation (PT) 

This process was active from 1979 to December 1985. 
Initially, plutonium/thorium oxides were dissolved in nitric 
and hydrofluoric acid (TWCP-3567/N-54). Sodium chromate 
and lanthanum nitrate were added to this solution. Thorium 
was removed from solution through formation of a thorium 
fluoride precipitate. After filtering out this precipitate, the 
plutonium and chromium were reduced to the {+3) valence 
state in solution using hydroxylamine nitrate and then sent to 
oxalate precipitation to recover the plutonium. Chromium in 
solution was sent to the evaporator (EV). Because of the 
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chromium, the waste solution from this activity is assigned 
the EPA HWN D007. 

Later, the process changed to separate plutonium from 
thorium and americium using technologies similar to those 
used for ion exchange (TWCP-3567/N-54, N-55). 
Plutonium/thorium oxide residues were dissolved in nitric 
acid and passed through a nitrate-based ion exchange column 
to separate the two actinides. The column effluent containing 
thorium was subjected to a hydroxide precipitation and 
filtration. The filtrate was discarded into the process caustic 
waste line to the T A-50-1 RL WTF. The residue from 
filtration was calcined and discarded as a solid waste. The 
plutonium-containing ion exchange eluate was also subjected 
to a hydroxide precipitation and filtration. Because the 
plutonium cake is still contaminated with thorium, the slurry 
was redissolved in nitric acid and passed through a chloride 
ion exchange column. The thorium effluent underwent a 
hydroxide precipitation and filtration. The thorium residue is 
calcined and discarded. The filtrate is discarded into the 
process caustic waste line to the TA-50-1 RLWTF. The 
plutonium-bearing hydrochloride eluate undergoes hydroxide 
precipitation and filtration. The filtrate is discarded into the 
process caustic waste line to the TA-50-1 RLWTF. The 
plutonium hydroxide cake is dissolved again in nitric acid 
and sent to PIS code RR for recovery. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed matenals; therefore there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. Chromium (D007) could 
be present due to the use of a chromate salt in the process 
from 1979 until December 1985. This process generated the 
typical glovebox waste streams, plus glassware; metal tools, 
equipment, and containers; plastic filter boats; filter papers; 
rags; and brushes. 

3.5.6.32 RD&D Pretreatment Study (PTS) 

This process was active from January 4, 1990 to 
February 1992. A variety of residue matrices were pulled into 
PIS code PTS to be characterized for impurities, state of 
division, and even pretreatment (milling, grinding, etc.) to 

· achieve a desired state for use in fluoride volatility studies in 
PIS code CK. Most of the effort was expended on ash from 
LANL and Rocky Flats. 
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RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this PIS code would generate waste 
potentially contaminated with non-volatile heavy metals: 
barium (D005), cadmium (D006), chromium (D007), lead 
(0008), and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace elements; ceramic boats; rags; 
and brushes. 

3.5.6.33 Rotary Calciner (RC) 

This process has been active from 1985 to the present. Ash 
from PIS codes IS and TDC and other carbon-containing ash 
and graphite crucibles are calcined in an oxygen or air 
stream. This removes organic carbon. The calcined ash is 
blended and sent to recovery. This process is also used to 
calcine uranium oxides before uranium separation. 

"· RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this PIS code would generate waste 
potentially contaminated with non-volatile heavy metals: 
barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace el~ments; ceramic boats; rags; 
and brushes. 

3.5.6.34 Oil Recovery (RO) 

This process was active from 1979 to March 1989. Vacuum 
pump oils and other contaminated organics from various 
PF -4 operations were analyzed for nuclear material content. 
If they met the DL for plutonium, they were mixed with 
vermiculite and packaged in a drum for disposal. If the oils or 
organics contained plutonium above the DL, they were 
filtered through a glass frit so as to meet the DL. Any 
plutonium residue caught in the filter was to be sent to 
recovery operations. 

Once in 1979, trichloroethylene (D040) was used as a diluent 
to reduce the viscosity of vacuum pump oil so that the oil 
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could be filtered through a glass frit. Otherwise, RCRA
regulated chemicals were not used in this code or present in 
the feed materials. Therefore, other than EPA HWN D040 in 
1979, there would not be any RCRA-regulated solvents in the 
waste generated by this process. 

RCRA-regulated metals were not used in this process. 
However, metal particles from the wear of vacuum pumps, 
such as lead, cadmium, and steel, could be in the oil; 
however, the metals are not soluble. The oils contain less 
than three percent of solids. Lead is the typical heavy metal 
in vacuum pump oils, while cadmium is found in hydraulic 
oils. The chromium from the steel is present in the oils in 
concentrations below the regulatory limit, based on analyses 
of similar low-level radioactive waste oils. These metal 
particles remain with the oil when it is absorbed on 
venp.iculite. In the absence of analytical data or other 
acceptable information confirming that the concentrations of 
lead and cadmium are below the regulatory levels, the 
applicable EPA HWNs D006 and D008 are assigned pending 
additional information (TWCP-3568/N-83). 

This process also generated the typical glovebox waste, plus 
glassware; metal tools, equipment, and containers; plastic 
bags and tubing; rags; and brushes. 

3.5.6.35 Special Scrap Dissolution (SSD) 

This process was active from March 10, 1988 to February 
1991. Miscellaneous oxide scrap items were combined, 
dissolved in nitric acid/hydrofluoric acid, and filtered. The 
filter residues were dried on a hot plate and assayed. If the 
residues met the DL for plutonium, they were discarded as 
solid waste. If the plutonium concentration in the residues did 
not meet the DL, the materials were recycled back into the 
dissolution/filtering process. The plutonium nitrate
containing filtrate was sent to one of the ion exchange 
columns for purification. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials; therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. RCRA-regulated metals 
were not used in this process; the presence of heavy metals in 
the feed materials depends on the source of the feed 
materials. The feed materials could have contained cadmium, 
chromium, and/or lead as impurities. These metals would be 
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contained in the filtrate, which was sent to the ion exchange 
processes for further purification. The debris waste generated 
from this process is not expected to contain cadmium, 
chromium, or lead above the regulatory limits because the 
dissolution involved strong acids (any soluble metals should 
be in the filtrate). However, without analytical data or other 
acceptable information confirming that the concentrations of 
these hazardous constituents are below the regulatory levels, 
the applicable EPA HWNs 0006, D007, and 0008 are 
assigned pending additional information (TWCP-3568/N-83). 
This process generated the typical glovebox waste, plus 
glassware; metal containers, tools~ and equipment; plastic 
filter boats; filter papers; rags; and brushes. 

3.5.6.36 Americium Processing Silicon Removal (SX) 

This process was active from 1979 through 1984. The 
americium-containing hydroxide cakes from the peroxide kill 
process (initially P/S code PR, but later P/S code OH) were 
redissolved in nitric acid and the solution concentrated 
through distillation to precipitate a gel of silica. The silica gel 
was separated by filtration, air dried, and discarded as solid 
waste at first and later immobilized in cement. The 
americium-containing filtrate was sent to PIS code AP. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the following TRU solid waste: glass 
vessels, heating mantles, HEPA filters, and other glovebox 
waste, and rags. Because this process involved predominantly 
americium-containing feed material, waste materials were 
always discarded 

3.5.6.37 Uranium Separation for Solid Solution Feed (US) 

This process was active from January 25, 1984 to January 
1986. Calcined solid solutions (consisting of uranium or 
plutonium oxide from P/S code RC) were dissolved in 
concentrated nitric acid, followed by oxalate precipitation of 
plutonium oxalate, and filtration. The uranium-bearing 
filtrate was partially neutralized, immobilized in cement 
(HP), and discarded. The plutonium oxalate cake was dried 
on a hot plate and calcined to the oxide. The oxide was again 
heated in concentrated nitric acid with the remaining uranium 
impurity dissolving. The resulting solution went to cement 
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fixation (HP). The insoluble plutonium oxide was separated 
by filtration, calcined, and sent to PIS code LC (for 
dissolution) or RR (for purification). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials, 
which were of high purity; therefore, there would not be any 
RCRA-regulated solvents or metals in the waste streams 
generated by this process. This process generated the usual 
glovebox waste, plus glassware, metal tools and equipment, 
plastic filter boats, filter papers, rags, and brushes. 

3.5.6.38 Uranium Separation for Non-Solid Solutions (US2) 

This process was active from January 25, 1984 to January 
1986. The uranium in mixed plutonium-uranium oxide was 
dissolved in 5 molar nitric acid and filtered. The uranium 
solution was fixed in cement (HP) and discarded as waste. 
The solid plutonium oxide separated by filtration was dried 
on a hot plate and sent to P/S code LC (for dissolution) or RR 
(for recovery). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the usual glovebox waste streams, plus 
glassware, heating mantles or hot plates, metal tools and 
equipment, plastic filter boats, filter papers, rags, and 
brushes. 

3.5.6.39 Variable CSMO Scrap Dissolution (VC) 

This process was active from April1986 to December 1989 
and is identical to P/S code SSD. Miscellaneous oxide scrap 
items were combined, dissolved in nitric acid/hydrofluoric 
acid, and filtered. The filter residues were dried on a hot plate 
and assayed. If the residues met the DL for plutonium, they 
were discarded as solid waste. If the plutonium concentration 
in the residues did not meet the DL, the materials were 
recycled back into the dissolution/filtering process. The 
plutonium nitrate-containing filtrate was sent to one of the 
ion exchange columns for purification. This filtrate may have 
contained chromium, cadmium, and/or lead from stainless 
steel, shielding, or other metal scrap items 
(TWCP-3568/N-84). 



TWCP-AK-2.1-005,R.21IC1 (LA-UR-02-1715) 
Effective Date: 03121102 Page 40 of 55 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. The oxide feed 
materials have usually been through a heating process that 
would volatilize/decompose any organics. Therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. The presence of heavy 
metals in the feed materials depends on the source of the feed 
materials. Any RCRA-regulated metals leached from these 
feed materials would be in the filtrate sent to ion exchange. 
However, the leached residues may still contain 
concentrations of cadmium and/or lead above the regulatory 
limit, resulting in the debris waste requiring the applicable 
EPA HWNs D006 and D008 (TWCP-3568/N-84). Any 
chromium in scrap metal does not leach out above the 
regulatory limit. This process generated the typical glovebox 
waste, plus glassware; metal containers, tools, and 
equipment; plastic filter boats; filter papers; rags; and brushes 
(TWCP-3568/N-81). 

3.5.6.40 CSMO Scrap Dissolution (VP1) 

This process was active from September 26, 1985 to April 
1986. Plutonium-aluminum alloy from Hanford was 
dissolved in nitric acid using mercuric nitrate as a catalyst. If 
the item was pyrophoric, it was first calcined in PIS code P A. 
The quantity of mercuric nitrate was quite small because it 
was present as a catalyst. Filtration separated the solution of 
plutonium from aluminum metal pieces and a sludgy salt of 
aluminum nitrate. The metal pieces were picked out of the 
salt, which was. discarded into cement. If the metal was 
discardable, it went to metallic waste. Plutonium-rich metal 
went back into dissolution. The plutonium solution was 
subjected to oxalate precipitation using oxalic acid or sodium 
oxalate, and filtered to form a cake that would be calcined to 
the oxide. The oxalate filtrate went to PIS code VP3. This 
process was modified to perform dissolution of the aluminum 
in sodium hydroxide after the first month because of the 
difficulty in controlling the reactivity of this system. The 
undissolved plutonium oxide could be separated by filtration 
and sent to one of the dissolution processes. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals were not introduced with the feed materials. However, 
in the first month of operation of this process (September 
1985 to October 1985) mercuric nitrate was used in a very 
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small quantity as a catalyst in the dissolution step. The 
mercury would be found in the oxalate filtrate and, therefore, 
also introduced into P/S code VP3 during this time period. 
EPA HWN D009 (mercury) applies to waste generated under 
P/S codes VPl and VP3 during the latter part of 1985. This 
process generated the usual glovebox waste streams, plus 
glassware, heating mantles, metal tools and equipment, rags, 
and brushes. 

3.5.6.41 Polycube Processing (VP2) 

This process was active from 1979 to April 1986. The skins 
and fragments of polycubes from P/S code DP were placed in 
a furnace and the polystyrene was decomposed to form 
volatile breakdown products in the form of oils, which were 
sent to Room 425 for absorption on vermiculite (eventually 
P/S code RO). The dry oxide residue was stored in the vault 
or sent to the dissolution processes. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced as feed materials; therefore, 
there would not be any RCRA-regulated solvents or metals in 
the waste streams generated by this process. This process 
generated glovebox waste, plus furnaces and furnace 
elements, metal containers and tools, vacuum pump oil, rags, 
and brushes. 

3.5.6.42 Hydroxide Precipitation (VP3) 

This process was active from 1979 to April 1986. In the early 
years ofTA-55, the oxalate filtrates from P/S codes LR, RR, 
LC, SO, and VP1 were brought to P/S code VP3 to perform a 
hydroxide precipitation and filtration to separate out the 
plutonium hydroxide cake. The hydroxide cake went to P/S 
code LG2 for dissolution. The filtrate was discarded through 
the process caustic waste line to the T A-50-1 RL WTF. The 
oxalate filtrates from P/S code LC went to P/S code EV after 
June 1, 1984. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials; therefore there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. RCRA-regulated metals 
were not used in this process; however, mercury (D009) 
would have entered the process with the feed material from 
P/S code VPl (from September 26, 1985 to October 31, 
1985). The mercury would have precipitated in the hydroxide 
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cake. If the hydroxide cake contained plutonium below the 
DL, the mercury would accompany it to cement fixation 
(CF); therefore, this waste stream would be RCRA-regulated. 
If the hydroxide cake could not be discarded, it was sent to 
dissolution (PIS code LG2). This process generated the usual 
glove box waste, plus plastic filter boats, filter papers, 
glassware, metal tools and equipment, rags, and brushes. 

3.5.6.43 Scrap Oxide Dissolution (ZD) 

This process was active from September 25, 1984 to 
November 1988. Scrap oxide from the vault and impure 
oxide from PIS code CL were dissolved in nitric acid and 
hydrofluoric acid, and filtered. The residues were collected 
into 900-gram batches and recycled through the process 
before being sent to the vault as intractable. The filtrates were 
sent to PIS code LR or RR ion exchange column for 
purification of the plutonium. 

RCRA-regulated organics were not used in this process and 
were not introduced wititthe feed materials; therefore there 
would not be any RCRA-regulated solvents or metals in the 
waste streams generated by this process. RCRA-regulated 
metals were not used in this process; however, heavy metals 
are possible in the feed materials. These metals would end up 
in the filtrate that ultimately goes to the evaporator (EV). 
This process generated the typical glovebox waste streams, 
plus glassware; metal tools, containers, and equipment; 
plastic bags and filter boats; filter papers; rags; and brushes. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4 lists P/S codes for nitrate operations at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for nitrate operations consist of the general types of 
materials listed in Table 1 that are obtained either from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. Although Pu is usually the radioactive element of interest in the 
feed materials, in some cases the feed material consisted of other radioactive 
elements, as indicated by Table 2. 
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Table 1. Process Feed Materials for Nitrate Operations 

Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA-Regulated Substances* Operations 

Analytical laboratory Potentially contaminated with RCRA-regulated CF, HP (if solutions contained 
solutions constituents Pu>DL) 

• All analytical laboratory solutions are 
potentially contaminated with chromium 
(D007), lead (D008), and mercury (D009) 

• CLS-1 solutions potentially contaminated 
with mercury (D009) and lead (D008), as 
well as RCRA-listed organic substances 
used as solvents, including acetone (F003), 
butyl alcohol (F003), carbon tetrachloride 
(DO 19), chloro benzene (F002, D021 ), 
chloroform (D022), methanol (F003), 
methylene chloride (F002), 
tetrachloroethylene (F002, D039), xylene 
(F003) (Cl-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA-regtilated AS,BU,NC 
heavy metals Cd, Cr, Pb and Ag (D006, D007, 
D008, DOll). Heavy metals As, Hg, and Se are 
not present because they are volatilized from 
the Pu oxide feed at the high temperatures to 
which this material is subjected in PIS codes 
ER, RM, and SS ( electrorefming step). 

Ash from PIS codes Usually suspect contaminated with Ba, Cd, Cr, AL, AT, ATL, ED, HGMS, 
ETD and TDC; or from Pb, and Ag (D005, D006, D007, D008, DOll). HRA, IS, MPD, PTS, RC, SC 
other DOE sites such As, Hg, a)ld Se may also be present although 
as Hanford these metals are volatilized at high temperatures 

if present in the oxide and chloride forms. 

Crucible pieces Typically fairly pure, no RCRA substances MAS,SC 
(tantalum, magnesium present 
oxide) 

Disassembled weapons High-purity Pu and U material types, no RCRA BM,RB,RBJ 
components substances present 

Experimental R&D Variable purity; may or may not contain RCRA MAS 
feed materials; various substances 
isotopes and isotopic 
mixtures of actinides in 
various matrices 

Hydroxide cakes Typically contaminated with RCRA-regulated CD, HCD, HD, LG2 
heavy metals Cd, Pb, Hg, Ag and possibly Cr 
(D006, D008, D009, DOll, and D007) 
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Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA-Regulated Substances* Operations 

Miscellaneous Typically contaminated with RCRA-regulated ATL, BAC, CPOD, ED, ETD, 
materials contaminated heavy metals Cd, Pb, Hg, Ag and possibly Cr GMS, HGMS, HRA, IS 
with Pu (e.g. tools, (D006, DOOB, D009, DOll, and D007) (combustible material), LG 1 
metal, glass, plastic, (non-combustible material), 
labware, scrap, rags, MAG, MAS, MELL (cellulosic 
glovebox sweepings, material), ML (metal 
pump oils, HEP A equipment), NC (non-
filters, Hanford combustible material), NL (non-
[Hanford materials)) combustible material), PA 

(glovebox sweepings), PAF, RO 
(organics), SC, SP, TDC 
(cellulosic material), VC, ZD 

MSE salts Typically fairly pure, suspect contaminated with MB,PS 
barium (D005) 

Pu metal or metal High purity, no RCRA-regulated substances, ATL, BM, BU, MF, PAF, VPl 
alloy, Hanford unless noted otherwise 
(Hanford materials) 

Pu oxalates High purity, no RCRA-regulated substanees, CC,DF,HC 
unless noted otherwise 

Pu oxides, Hanford Variable purity from PIS codes RB, RBJ and ATL, BL, CH, CPOD, DP, ED, 
(Hanford materials) others, and from the vault; suspect FC, HRA, LC, 'MPD, OD, PT, 

contaminated with RCRA-regulated heavy RB, RBJ, SP, SSD, UPS, US, 
metals Cd, Cr and Pb (D006, D007, D008) US2 

High purity oxides and material from Hanford 
from PIS codes CA and MA, and from the 
vault; no RCRA substances 

Pyrochernical salts Typically fairly pure, no RCRA substances COD,COL,MB 
other than Ba are present 

.. * The mformatton m thts column ts htghly generalized. Apphcabthty of spectfic EPA HWNs to a process as a result 
of the feed material must be determined on a case-by-case basis because the presence and fate of contaminants is 
time and function dependent. 

Table 2. P/S Codes with Radionuclides Other Than Pu in Feed Materials 

PIS code in nitrate operations Radionuclide in feed material 
AO, AP, FA, PR Am-241 

ATL Np-237 
CF Am-341, U, Th-232 

HP, IA, OH, SX Am-241 
LC, RC, UPS, US u 

PT Th-232 

I 
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The remainder of this section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Form Identification 

Solid waste from nitrate operations primarily consists of metal and 
debris waste, as well as cemented waste discarded under PIS codes CF 
or HP. Debris waste contains glassware, plastics, ceramic materials, 
paper, rags, HEPA filters, metal containers, brushes, and small tools. 
Lead-containing debris items are segregated and packaged separately 
(TWCP-3567/N-39). Prior to 1987, leaded gloves were discarded in the 
combustible and non-combustible debris waste streams. Between 1987 
and May 1992, leaded gloves were segregated from combustible debris 
and discarded in the metal debris waste stream because of concern that 
explosive lead oxides might form if the combustible debris waste were 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), is used to list 
each item number and record its matrix material. This form is signed by 
the waste packager, and then reviewed and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated can be viewed in record TWCP-2513. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for nitrate operations at 
TA-55 are listed in Table 3. The designation material type (MT) (e.g., 
MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Please note that Table 3 indicates the isotopic 
composition of the material types at the time the waste was 
characterized. 

The MT provides the basis for estimating an upper bound for U-234, U-
235, and Arn-241 contents based on the rate of decay of their precursors, 
Pu-238, Pu-239 and Pu-241, respectively. These bounding calculations 
provide a basis for identifying enrichment or depletion of one 
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radionuclide versus another based on radioassays of individual waste 
containers. The results of these calculations are also tabulated in Table 
3. The calculations assume that (a) none ofthese isotopes were initially 
present in the material, (b) the oldest Pu material in inventory dates back 
to 1 January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in Am-241 or U-234 depending on whether the source of 
contamination is the process product or the process residues 
(TWCP-882). Table 4 indicates some P/S codes in which enrichment of 
radioelements other than Pu are expected to be greater than usual. 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from nitrate 
operations at TA-55, with exceptions as noted in Tables 2 and 4. In 
addition, Pa-231 and Cs-137 may be present in trace amounts due to 
their widespread presence as contaminants in TA-55 operations (TWCP-
5164, TWCP-5165). 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if uranium was the 
feed material (e.g., as has been the case for P/S codes LC, RC, UPS, US, 
and sometimes CF; Table 2). U-235 in growth from the decay ofPu-239 
half-life, 24,120 years) would be negligible due to the long half-life of 
Pu-239. Uranium-234 would be present in MT 83 as a decay product of 
Pu-238 (half-life, 87.74 years). After 20 years, 14.6 percent of the initial 
Pu-238 would have decayed to U-234. For MT 83 with an initial content 
of 83.89 percent Pu-238, the atomic ratio U-234 to total Pu would be 
about 0.14. No U-236 is present. 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064 ). This AK report will be 
updated to incorporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to nitrate operation processes are listed in Table 5. The 
use of strong acids, bases, or oxidizers does not result in RCRA listings 
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Table 3. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt.%) and Half-Life Weight Ratios8 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 - I X 10"5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10"5 0.00! 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 x 10·5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT 55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 X 10"5 O.o3 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 X 10"5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10-6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

• These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 4. Secondary Radionuclides in Process Wastes 

PIS code Second~ry_ radionuclide in _process waste 
AO Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 
AP Am-241(1979-1984, Am-241 production) 
ATL Np-237 (1993-1994, NDA standards material) 
CD,HCD,HD Am-241 (1992-present) 
CF, ED, EV, Np-237 as decay product in MSE (1992-present) 
RB,RFX 
EV Am-241 (1979-1984, Am-241 production) 

Am-241 (1992-present) 
FA Am-241 (1979-1984, Am-241 production) 
HP Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 
Am-241 (1992-present) 

IS Cm-244 (March 1987-April 1987) 
LR,PR Am-241 (1979-1984, Am-241 production) 
PS Am-241 (1985-1987, impure Am02 for disposal) 
PT Th-232(1980--1985) 

Source: TWCP-882 
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Table 5. Chemical Inputs to Processes Described in This Report 

PIS Codes in Which 
RCRA-Listed 

Chemical Input Chemicals Are Used Comments on Applicability ofRCRA HWNs (if any) 
Gases 
Argon gas 
Nitrogen gas 
Acids 
Ascorbic acid D002 does not apply to the TRU solid waste because 
Formic acid there are no free liquids in this waste 
Hydrochloric acid 
Hydrofluoric acid 
Nitric acid 
Oxalic acid 
Sulfuric acid 
Bases 
Potassium hydroxide D002 does not apply to the TRU solid waste because 
Sodium hydroxide there are no free liauids in this waste 
Inore;anic Chemicals 
Aluminum nitrate 
Calcium fluoride 
Calcium nitrate 
Cerium nitrate ~ 

Cobalt nitrate 
Ferric ammonium sulfate 
hydrate 
Ferric nitrate 
Ferrous ammonium sulfate D003 does not apply to the TRU solid waste because 

there are no free liquids in this waste. 
Ferrous sulfamate 
Gypsum cement 
Hydrogen peroxide 
Hydroxylamine nitrate 
Lanthanum nitrate 
Magnesium oxide 
Mercuric nitrate VPl D009. Used as catalyst in P/S code VPl; hydroxide cake 

I produced in VPl is orocessed in P/S code VP3 
Portland cement 

· Potassium fluoride hydrate 
Potassium thiocyanate 
Silver nitrate AT,CPOD DOll, used as catalyst from 1990 to 1994 in CPOD. 

DO 11 does not apply to PIS code AT because it was used 
in a cold lab and did not become oart of anv TRU waste. 

Sodium chloride 
Sodium chromate PT D007, used in separation of Th from Pu/ Am 
Sodium nitrite 
Sodium oxalate 
Metals 
Platinum 
Stainless steel 
Titanium 
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P/S Codes in Which 
RCRA-Listed 

Chemical Input Chemicals Are Used 
Organic Chemicals 
Acetone OH,OY 
Diethyl oxalate 
Ethanol 
Formamide 
Ion exchange resin 
Oil (engine) 
Organic liquid emulsifier 
Phenolphthalein 
PhosiJhate buffer solution 
Phthalate buffer solution 
Polyoxyethylene-20-Sorbitan 
laurate (surfactant) 
Silicon adhesive . 
Silicon defoamer (General 
Electric AF9020, Silicon 
Antifoam Emulsion) 
Sodium citrate retarder 
Trichloroethylene RO 

Urea 
Vacuum grease 
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Comments on Applicabilitv ofRCRA HWNs (if any) 

F003 if used as a solvent 

D040 applies to PIS code RO; used once in 1979 as 
diluent for oils 

-. 
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for solid debris waste from these processes because of the absence of 
free liquids in this waste. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from nitrate operations is summarized 
below, as well as on the process timelines in Attachment 3, and the table of process 
inputs and outputs in Attachment 4. These assignments are based on the possible 
presence of RCRA chemicals in process waste as a result of their suspected or known 
presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

F002 and F003 apply to waste discarded under PIS codes CF and HP. Some of the 
solutions sent to these PIS codes for immobilization in cement contain the 
following organic chemicals: 

• . F002: methylene chloride 

• F003: acetone, butyl alcohol (n-butanol), methanol, tetrachloroethylene, and 
xylene. "· 

No K or P listings apply to solid wastes generated from any of the PIS codes in 
this report because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

D008 (lead) applies to all PIS codes due to the potential to generate leaded gloves. 
Prior to 1987, leaded gloves were not segregated from combustible debris. 
Between 1987 and May 1992, leaded gloves were segregated and discarded in the 
metal debris waste stream. Since May 1992, leaded gloves have been routinely 
segregated and assigned to a leaded-glove waste stream, still under the originating · 
PIS code (TWCP-4166). Lead-containing debris waste is segregated and packaged 
separately from other debris waste (TWCP-3567/N-39); these wastes also are 
assigned D008. 

Waste from most PIS codes in nitrate operations carry several EPA HWNs due to 
the presence of metals with toxicity characteristics in the feed materials. PIS 
codes covered by this report carry the following codes for heavy metals: 

AL D005, D006, D007, D008, D009, DOll 
AO D006, D007, D008, D009, DOll 
AP D007, D009 
AS D006, D007, D008, DOll 
AT D005, D006, D007, D008, DOll 
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ATL D005, D006, D007, D008, D009, DOll 
BF D006, D007, D008, DO 11 
BU D006, D007, D008, DO 11 
CD D005, D006, D007, D008, D009, DOll 
CF D007, D008, D009, DOll, D019, D021, D022, D039 
COL D005 
CPOD DOll 
DS D005, D006, D007, D008, D009, DOll 
ED D005, D006, D007, D008, D009, DOll 
ETD D005, D006, D007, D008, DOll 
EV D006, D007, D008, D009, DOll 
FX D006, D007, D008, D009, DOll 
HCD D005, D006, D007, D008, D009, DOll 
HD D005, D006, D007, D008, D009, DOll 
HGMS D006, D007, D008, D009, DOll 
HP D007, D008, D009, DOll, D019, D021, D022, D039 
HRA D005, D006, D007, D008, D009, DOll 
IA D006, D007, D008, D009, DOlL. 
IS D005, D006, D007, D008, DOll 
LGl D006, D008 
LG2 D006, D007, D008, D009, DOll 
LR D005, D006, D007, D008, D009, DOll 
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MB D007, D008, and D009 (in accordance with discussion in TWCP-AK-
2.1-002,R.2, section 3.6.2) 

MELL D006, D007, D008, D009, DOll 
ML D006, D008 
MPD D005, D006, D007, D008, D009, DOll 
NC D006, D008 
NL D006, D008 
OD D006, D007, D008 
OH D006, D007, D008, D009, DOll 
PT D007 
PTS D005, D006, D007, D008, DOll 
RC D005, D006, D007, D008, DOll 
RCM D005, D006, D007, D008, D009, DOll 
RFX D005, D006, D007, D008, D009, DOll 
RO D006, D008, D040 
RR D006, D007, D008, D009, DOll 
sc D005, D006, D007, D008, D009, DOll 
SP D006, D007, D008 I 
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SSD D006, D007, D008 
TDC D005, D006, D007, D008, DOll 

VC D006, D008 
VPl D009 
VP3 D009 
VUL D005, D008 
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DOOl (ignitable), D002 (corrosive) or D003 (reactive) do not apply to the solid 
wastes from nitrate operations because no ignitable chemicals were used in these 
processes and because the solid wastes do not contain any free liquids (see 
Section 5.0). 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes that 
the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-70 1, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4 720). 
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• The Waste Profile Request Form (WPRF), in use since 1991, includes a statement 
that must be authenticated by the waste generator, that the waste is not ignitable (flash 
point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) re-emphasizing the prohibition on liquids in the waste, and the 
continuation of waste management inspection. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data are used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 
·..:.... 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage are evaluated for 
potentially incompatible chemicals in accordance with 49 CFR Subpart C-Segregation 
and separation chart of hazardous materials; Section 177.848, Segregation of hazardous 
materials, and were determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside (TWCP-4164). Occasionally, a lecture 
bottle may have been used for a process inside the building, but these bottles were kept 
outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166) and were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; and 
venting was confirmed by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 
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For items of pyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, (3) and 
no sparking. Experimental results on the reactivity of LANL direct oxide reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of"dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunct\lred or unvented gas containers, are removed, or the waste container 
is tagged as non-compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM ~. 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in the process inputs 
listed in Table 1, Table 5, and Attachment 4. In the cement fixation process (P/S codes 
CF and HP), oils are sometimes added to drums of cemented waste. There is no 
indication these oils contain PCBs, and they are added to the 55-gallon drums of cement 
in small quantities (maximum of 6 liters [TWCP-3568/N-74]). The oils are primarily 
vacuum pump oils, along with some oils used in heat-treating (cooking or silicone oils) or 
in grinding (TWCP-3568/N-82). None of these oils are known to contain PCBs. All 
transformers known to contain PCBs have been tracked from initiation of operations of 
TA-55 in 1978. When any transformer oil is drained, the oil is handled by a subcontractor 
who is wholly responsible for its disposal; this oil does not enter the LANL disposal 
operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
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and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Records Management (TWCP-QP-1.1-004) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 
(WIPPWAC) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPAIOSWER 9938.4-03) 

.:.. 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Attachment 1 
Page 1 of21 

Waste from P/S Codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, 
EV, FA, FC, FX, OMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, 
OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, 
VUL,ZD 

Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on 
obtaining copies of these documents 

Information 
TWCP Category 
Record No. Code* Information Source Summary Limitations 

c;vcP,352 B Description of plutonium Wastes from Plutonium Document describes the Pu Document does not give 
recovery processes Conversion and Scrap Recovery residues and the various treatment information about RCRA 

Operations, LA-11069, March approaches used in recovering constituents introduced or 
1988 plutonium from scrap present in the processes 

~CP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense Budget information may not be 
related. related. acceptable. 

TWCP-697 c Waste was controlled to Los Alamos TRU Waste Waste was controlled to meet Overview document -
meet WIPP WAC Certification Plan for Newly WIPP WAC requirements as early Generator Attachments provide 

.I/ requirements as early as Generated TRU Waste, WCP-,.- as 1983. Generator Attachments more detailed infom1ation. 
1983. HSE7-CPL-Ol, R.2 (November were used to describe and 

1984) reference specific generator 
procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT-7 WM/EC- Gives Material Type compositions Does not give information on 
compositions 96-032 how material may fractionate in 

t-
Benchmark Environmental 

T A-55 waste processes. 

Corp. Memo, AL-7193 BEC 

~WCP-700 c Attachment 3 to the Los NMT-7 Attachment, January Documents controls to meet WIPP Infonnation is not extremely 
Alamos TRU Waste 1995, TRUWM-TA55-CPA- WAC were implemented and how detailed. 
Certification Plan for Newly 03,ROO independent verification was 
Generated TRU Waste, R05 accomplished. 

-

* Infonnation Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 

i 
I 
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Information 
TWCP Category 
Record No. Code* Information 

ilWCP-701 c TA-55 Generator Attachment 

I 
to the TRU Waste 
Certification Plan for Newly 
Generated TRU Waste 

TWCP-816 D Jim Foxx Interview on v Number of Layers of 
Packaging 

TWCP-882 D Secondary Radionuclides 
~CNI) and Toxic Metals in TA-55 

TRU Waste 

~WCP-886 c Color Flow Diagram ofPu-
processes at TA-55. 

TWCP-887 D Co-mingling of Defense and 
1/ Non-Defense TRU Waste 

i.JWCP-2501 B "Backlog Waste 
Reassessment Baseline 
Book, Waste Form 34" 

-- ---- --- ----

Source 

TA-55 Allachment, 1987, TRU-
~ST12-CPA-03,ROO 

,, 

C.L. Foxx, Los Alamos National 
Laboratory 

Memo from Jim Foxx 

Diagram from Jim Fixx 

t· 

Memo from Jim Foxx 

Rocky Flats Environmental 
Technology Site Report 1995 

-- --- ---------

Summary 

Documents controls to meet WIPP 
WAC were implemented and how 
independent verification was 
accomplished. 

Waste was co-mingled with room 
trash, and was initially boxed as 
low-level waste. Subsequently, 
some of these waste boxes were 
returned for disposal in drums as 
TRU waste when on-site 
radioassay results showed them 
exceeding the low-level DLs. 

Lists additional radionuclides 
and metals potentially in waste, 
subdivided by process status 
code. Covers time period from 
1978 to present. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end 
up in the nitric acid evaporator 
bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at T A-55 through 
1997 

Page WF34-l 0 contains results 
of tests for corrosivity 

--

Attachment 1 
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Limitations 

Information is not extremely 
detailed. 

None 

Best infonnation available, but 1 

it is based on worker i 

recollection because other 
records are not available. 

Does not indicate solvent input 
to processes. 

None 

Tests were conducted on 
residues rather than on waste. 

* Information Category Codes: A =forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
Category 

Code* Information Source Summary Limitations 

A Example of Generator TA-55 Records Management Example of generator records Older forms are often hard to 
Reports for Drum 54856 Center including WPRF #07045 and read. 

form showing the waste 
certification statement. -

D Answers to questions about Interview with Jim Foxx, Answers to questions on Chloride !None 
chloride processes 9/23/99 orocesses: CLS-1 solvent list 

:NI) 

TWCP-3548/ B General description of the ITA-55 Final Safety Analysis I Each step of the nitrate recovery It provides mostly a current (as 
N-1 (UCNI) overall Nitrate recovery Report (07113/95) process is described. This includes of 1995) description of the 

pretreatment, dissolution, process. It alludes to past 
purification, oxidation, and practices in places. 
evaporation. 

diagram; process Magnetic Separation Research Describes magnetic separation 
; process description and Development; Magnetic processes for lean and rich 

GMS, MAG, MAS) Separation, 460-REC-ROO residues. Lean residues <EDL are 
through RO I, 1/30/89 through sent to cement fixation. 
1112/92 

c Process description Standard Operating Procedure Procedure for residue hanctJmg, I None 
Handling Process Generated 

at TA-55, 503-GEN-
ROO, 2128178 

c I Process description !Standard Operating Procedure Describes rinsing of nitrated rags I None 
for the Packaging of Rags for in water. Water sent to ion 
Recovery, 504-GEN-ROO, exchang~. 

2/25178 

c !Chemical list; process !Incinerator, 422-REC-ROO Describes incinerator process and PIS code IS assigned based on 
description (P/S IS based on through R04, 3/1178 through disposition of ash. title and description 
description) 1115/87 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3548/ c P/S Diagram; process 
N-6 (UCNI) description (P/S TDC) 

TWCP-3548/ c Process diagram; chemical 
N-7 (UCNI) list; process description (P/S 

PAF) 

TWCP-3548/ c Process description 
N-8 (UCNI) 

TWCP-3548/ c PIS diagram, chemica\ list, 
N-9 (UCNI) process description (P/S 

VUL) 

TWCP-3548/ c Chemical list; process 
N-10 (UCNI) description 

TWCP-3548/ c Process description 
N-11 (UCNI) 

Source 

Thermal Decomposition of 
Cellulose Items, 402-REC-ROO, 
no date 

Oxidat~on ofPu Metal and 
Alloys Prior to Dissolution; 
Oxidation ofPu Metal and 
Alloys; Passivation Furnaces, 
429-REC-ROO through R05, 
3/l/78 through 12/12/95 

Procedure for Burning of (Pu, 
U) Carbides; Burning Plutonium 
and/or Uranium Carbides and 
Nitrides, 428-REC-ROO through 
R02, 3/1178 through 12/8/86 

Vessel Handling and Unloading, 
494-REC-ROO, R01, R02, and 
R04, 11/15/91 through 3/12/9~. 

Procedure for Disposal of Oils 
Containing Recoverable 
Amounts ofPu in the Form of 
(U, Pu) Carbides, 431-REC-
ROO, 1/26178; 431-REC-ROl, no 
date 

Passivation, 431-REC-ROO, 
12/19/86 

Summary 

Describes thermal decomposition 
of rags in an inert atmosphere and 
also how nitrated rags were soaked 
in water and the water sent to ion 
exchange. 

Describes passivation furnace 
process. 

Pu and U nitrides or carbides are 
burned to remove pyrophorics. 

Oils are filtered for Pu recovery. 
Oils <EDL are absorbed on 
vermiculite for disposal. Filtered 
solids are sent to dissolution. 

Passivation ofPu bearing materials 
to remove pyrophorics (Ca, Mg 
metal). 

- ----

Attachment 1 
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Limitations 

No date is available for this 
procedure. 

None 

None 

R04 is marked as "Draft" with 
no approval signatures or date. 

None 

None 

* Information Category Codes: A= fonns intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 

I 
' 
' I 

' 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-35481 c PIS Diagram; chemical list; 
N-12 (UCNI) process description (PIS 

TDC) 

TWCP-35481 c Process description 
N-13 (UCNI) 

TWCP-35481 c PIS diagram; process 
N-14 (UCNI) description (PIS BM) 

TWCP-35481 c Process description 
N-15 (UCNI) 

TWCP-3548/ c Process description 

Source 

Thermal Decomposition of 
Cellulose Items, 498-REC-ROO 
and R02, 612195 and 8115197 

Anode Heel Burning; Burning 
Metal, 434-REC-ROO through 
ROI, 216187 through 1130189 

Plutonium Metal Burning; The 
Burning and Brushing of 
Plutonium Metal; 433-NMT7, 
R03; 433-REC-ROO through 
R03, 9/6190; 5113194 through 
8115197 

Processing Lapping Oil and 
Similar Organics, 435-REC-
ROO, 3/1/78; 435-REC-ROI, no 
date ,. 
Evaluation of Pu (VI) Reduction 

Summary 

Thermal decomposition of rags in 
inert atmosphere. Off gases 
removed with caustic scrubber. 
Caustic is filtered and sent to 
RLWTF if<EDL. 

Oxidation of the metal heel from 
electrorefining and preparation of 
oxide as feed for aqueous 
recovery. 

Removal of friable plutonium 
oxide from metal and calcination 
of the metal. 

Oils are filtered for Pu recovery. 
Oils <EDL are absorbed on 
vermiculite for disposal. Filtered 
solids are sent to dissolution. 

Experimental procedure to use 

None 

None 

None 

None 

Attachment 1 
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Limitations 

Procedure has no approval I 

N-16 (UCNI) by Nitrous Oxide, 493-REC- nitrous oxide to reduce Pu (VI) to signatures or date. Assume this , 
ROO, no date Pu (IV). procedure was never 

implemented. 

TWCP-3548/ c PIS diagram; chemical list; Crushing and Pulverizing, 435- Crushing and pulverizing residues None 
N-17 (UCNI) process description (P/S CR) REC-ROO through R05, 2/18/87 to approximately 20 mesh for 

through 8/25/97 dissolution in nitric acid. 

TWCP-35481 c Diagram (not P/S); chemical Polystyrene Cube Processing, Plutonium and depleted uranium is None 
N-18 (UCNI) list; process description 437-REC-ROO through R02, recovered from polystyrene plastic 

1/19/83 through 10/22/84 using crushing followed by 
distillation. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP I Category 
Record No. Code* 

c 

c 

c 

c 

Information 

diagram; chemical list; 
process description (PIS 
UPS) 

PIS diagram; chemical list; 
process description (PIS 
ATL) 

diagram; chemical list; 
process description (PIS 
CPOD) 

Chemical list; process 
description 

Source 

Advanced Testing Line for 
Actinide Separations (ATLAS) 
Unit Operations, 491-REC-ROO 
through R03; 12/23191 through 
8125191 

Catalyzed Electrochemical 
Plutonium Oxide Dissolver 
(CEPOD), 490-REC-ROO 
through RO 1 ; 10110190 througp 
10113192 . 

diagram; chemical list; I Casting Crucible Dissolution, 
description (PIS ED) 425-REC-ROO and R01, 

1126/78; Four-Inch Cascading 
Dissolvers, 425-REC

through R07, 2118187 
through 8115197 

Summary 

Calcined residues containing 
depleted uranium and plutonium 
are dissolved in nitric acid. The 
uranium is contained in the filtrate 
and wash solutions, which are 
discarded to cement fixation. The 
insoluble plutonium oxide is then 
rPI"r.,pred by ion exchange or 

precipitation. 

The ATLAS unit was a design and 
development, pilot plant operation 
that encompassed all steps of the 
N03 operations. 

one 

Electrochemical dissolution ofPu INane 
residues. Silver nitrate was used as 
a catalyst. 

Recovery of Pu from platinum 
boats using nitric/hydrofluoric 
acid. 

Casting crucible dissolution for 
plutonium recovery. 

divided materials using the 
4" cascading dissolvers. 

None 

one 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c PIS diagram; chemical list; 
N-24 (UCNI) process description (PIS SC) 

TWCP-35661 c Process description 
N-24A 
(UCNI) 

TWCP-35661 c PIS diagram; chemical list; 
N-25 (UCNI) process description (PIS 

MPD) 

TWCP-35661 c Process diagram (not PIS); 
N-26 (UCNI) process description 

TWCP-35661 c Process description 
N-26A 
(UCNI) 

TWCP-35661 c Process description 
N-27 (UCNI) 

---

Source 

Slag and Crucible Dissolution 
Procedure; 424-REC-ROO, 
1126178 

Dissolution of Sand, Slag, and 
Crucible in 6-inch Cascade 
Dissolvers; Six-Inch Cascade 
Dissolvers, 424-REC-ROO and 
R03 through R08, 5118188 
through 8126197 

Pneumatic Salt Crusher, 444-
REC-ROO, 1129190 

Multipurpose Cascade Dissolver 
System, 489-REC-ROO through 
RO I, 10104191 through 9127194 

Alkaline Leach of Chloride 
Contaminated Plutonium 
Oxides, 450-REC-ROO, /• 

08121/89 

Dissolution of High Salt and/or 
Chloride Contaminated 
Plutonium Dioxide, 448-REC-
ROO, 116188 

Distillation of Am IX Column 
Effluents to Reduce Acidity and 
Volume, 470-REC-R01, 
08/27184 

Summary 

Slag and crucible dissolution for 
plutonium recovery. 

Later revisions addressed recovery 
ofPu from residues of sand, slag, 
and crucible using a 6" cascade 
dissolver system. 

Salt crusher is used to prepare feed 
materials for the six-inch 
cascading dissolver. No chemicals 
used. 

Operation of multipurpose cascade 
dissolver system for processing 
impure Pu bearing feeds. 

Chloride contaminated Pu oxides 
are leached using 0.5 M sodium 
hydroxide to remove chloride 
contamination. 

Recovery of plutonium from 
chlorinated oxide received from 
Rocky Flats. 

Distillation of Am ion exchange 
column effluents to reduce acidity 
and volume. 

None 

None 

None 

None 

Attachment 1 
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Limitations 

This is a hand written, 
temporary? procedure. It may 
have been a proposed 
procedure that was never 
implemented. No final version 
of this procedure was found. 

None 

- -- -- ___ L__ - -- ------ -

* Infom1ation Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c Diagram (not P/S); chemical 
N-28 (UCNI) list; process description, (P/S 

AL based on description) 

TWCP-3566/ c Diagram (not P/S); chemical 
N-29 (UCNI) list; process description (P/S 

ML based on description) 

TWCP-3566/ c Process description 
N-30 (UCNI) 

TWCP-3566/ c Process description 
N-30A 
(UCNI) 

TWCP-3566/ c Chemical list, process 
N-30B description. 
(UCNI) 

TWCP-3566/ c Chemical list, process 
N-30C description. 
(UCNI) 

Source 

Ash Leaching, 423-REC-ROO 
through R05, 1/26178 through 
9/14/90 

Leaching of Contaminated 
Metals in Nitric Acid, 431-REC-
ROO and RO 1, 1 0118/90 through 
1/27/94 

Processing of Contaminated 
Solids, 420-REC-ROO and R01, 
01/26/78 through 07/09/84 

Dissolution of Materials, 440-
REC-ROO through R01, 2125/78 
through 12/16/85 

Plutonium Metal Dissolution, 
441-REC-ROO through R01,. 
2/25/78 through 3/2/83 J' 

Dissolution of Oxide Derived 
from Calcination of Oxalate; 
Standard Operating Procedure 
for the Dissolution of Oxide 
Whose Nitrate Solutions are 
Destined for the Metal Prep 
Line; The Dissolution of 
Plutonium Dioxide Derived 
from Calcined Plutonium 
Oxalate, 442-REC-ROO through 
R02, 2/25/78 through 5123/84 

Summary 

Recovery of Pu from on-site and 
off-site ash by leaching with nitric 
acid and calcium fluoride. 

Recovery ofPu from non-Pu metal 
pieces by leaching in hot nitric 
acid- calcium 
fluoride/hydrofluoric acid. 

Processing of contaminated solids 
for Pu recovery. 

Dissolution of metals, alloys, 
casting skulls and plutonium 
compounds in nitric acid and 
hydrofluoric acid. Cr may be in the 
waste from metals, alloys and 
skulls. 

Dissolution of plutonium metal 
and alloys in nitric acid and 
hydrofluoric acid. 

Dissolution of plutonium dioxide 
derived from calcined plutonium 
oxalate in nitric acid and 
hydrofluoric acid. 

- ----- -

Attachment 1 
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Limitations 

PIS code of AL assigned based 
on title and description. 

PIS code ofML assigned based 
on title and description. 

None 

None 

ROO was renewed on 3/2/83. 
RO 1 has no approval signatures 
or date. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-35661 c Chemical list, process 
N-30D description. 
(UCNI) 

TWCP-35661 c Diagram (not PIS), chemical 
N-30E list, process description. 
(UCNI) 

TWCP-35661 c Chemical list, process 
N-30F · description. 
(UCNI) 

TWCP-35661 c PIS diagram, chemical list, 
N-31 (UCNI) process description (PIS NC) 

TWCP-35661 c PIS diagram; chemical list; 
N-32 (UCNI) process description (PIS HD, 

CD, HCD) 

Source 

Dissolution of Oxide Derived 
from Passivation of Carbides, 
Metal or Casting Skulls, 443-
REC-ROO through ROl, 2125178 
through 812178 

Dissolving Chloride Melt 
Portion of Electrorefining 
Residues; Dissolving the 
Chloride Melt Portion of Salt-
Stripping Residue, 444-REC-
ROO through RO I, 2125178 
through 9/26183 

Dissolution of Residues for Ion-
Exchange Feed; Standard 
Operating Procedure for the 
Residue for Ion-Exchange Feed, 
447-REC-ROO through R01, 
7113179 through 6130181 

Pickling or Surface Leaching; 
J·· 

421-REC-ROO and R01, 1126178 
through?; Leaching of 
Noncombustible Materials in 
Nitric Acid, 421-REC-R03 
through R09, 2118187 through 
3127197 

Dissolution of Chloride 
Generated Cake in Nitric Acid; 
Dissolution ofPu Hydroxide 
Cake in Nitric Acid, 442-REC-
ROO through R03, 11/14188 
through 01116197 

Summary 

Dissolution of plutonium oxides 
derived from plutonium carbides, 
anodes, metal or casting skulls that 
have been passivated in a furnace. 
The oxides are dissolved in nitric 
acid and hydrofluoric acid. 

Chloride salts from electrorefining 
are dissolved in sodium hyroxide. 
Then nitric-hydrofluoric acid is 
used to dissolve filtered solids. 
Acid filtrate is sent to ion 
exchange. Appears to be related to 
hydroxide cake dissolution. 

Dissolution of plutonium residues 
from oxide dissolution in nitric 
acid and hydrofluoric acid. 

Recovery ofPu from surface 
contamination of noncombustible 
material by pickling or surface 
leaching. 

Dissolution of Pu hydroxide cake 
from chloride operations in nitric 
acid. 

None 

None 

None 

Attachment 1 
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Limitations 

Draft R09 also contains PIS 
code DO (Dissolution of 
Oxide) 

None 

-- -- -------- - L___ --- --- - ---- ---- --

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-35661 c PIS diagram; chemical list; 
N-33 (UCNI) process description (PIS 

MELL) 

TWCP-35671 c Chemical list; process 
N-34 (UCNI) description 

TWCP-35671 c Diagram (not PIS); chemical 
N-35 (UCNI) list; process description 

TWCP-35671 c PIS diagram; chemical list; 
N-36 (UCNI) process description (PIS AT) 

TWCP-35671 c PIS diagram; chemical list; 
N-37 (UCNI) process description (PIS SP) 

TWCP-35671 c PIS diagram, chemical list, 
N-37A process description (PIS OD 
(UCNI) and SP) 

Source 

Mediated Electro-Oxidation of 
Low-Level Organic Waste 
(formerly Catalyzed 
Electrochemical Plutonium 
Oxide Dissolver), 490-REC-
R02, 9126194 

Silica Removal from Americium 
Feed Solutions, 468-REC-ROO 
and RO I, 10106183 through 
11129183 

Residue Leaching, 426-REC-
ROO, 2127187 

Incinerator Ash R&D Facility, 
427-REC-ROO, 8122188 

Dissolution of Filter Residues 
and Glovebox Sweepings in Hot 
HN03-HF; Dissolution ofFilrer 
Residues, Impure Oxide, and 
Glovebox Sweepings, 446-REC-
ROO through R06, 213189 
through 3127197 

Dissolution of Impure 
Plutonium Dioxides, Filter 
Residues, and Glovebox 
Sweepings in Hot HN03-HF, 
447-REC-R02, 12/18186 

Summary 

Mediation electro-oxidation of 
low-level organic waste 
(MELLOW) uses cobalt nitrate or 
cerium nitrate as a catalyst to 
recover Pu from cellulose-based 
material. 

Silica removal from Am feed 
solution. 

Removal of Si02 from solid 
residues by hydrofluorination to 
recover Pu. 

Incinerator ash R&D facility for 
processing of incinerator ash from 
Los Alamos and Rocky Flats .. 

Plutonium recovery from residues 
using nitric acid with a fluoride 
catalyst. 

Plutonium recovery from residues 
using nitric acid with a fluoride 
catalyst. 

-

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

PIS diagrams were added via 
memo on l/28185 and 2113187. 
Appears as though PIS 
diagrams were not finalized. 

* Infonnation Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
Category 

Attachment 1 
Page 11 of21 

No. I Code* I Information Source Summary I Limitations 

TWCP-35671 I D ILANL policy on RCRA F- Interview with Pam Rogers and 
ice Barr 

Solvent F-codes will apply to all I None 
waste streams generated from a 
processing an intermediate product 

N-38 (UCNI) 

TWCP-35671 
N-39 (UCNI) 

D 

TWCP-35671 I B 
N-40 (UCNI) 

TWCP-35671 
N-42 (UCNI) 

c 

c 

once solvents are identified in that 
process. 

RCRA codes associated with 'Interview with Jim Foxx ofTA-,RCRA codes associated with !None 
hydroxide cakes. 55 hydroxide cakes from the chloride 

that are fed into the nitrate 

Diagram (not PIS); chemical Nitrate Anion Exchange for the 'Nitrate anion exchange for the rich I None 
list; process description (PIS Rich Column Material System, column material. 
RCM) 472-REC-ROO, 2102190 

PIS diagram; chemical list; 
process description (PIS LR) 

Diagram (not PIS); chemical 
list; process description (PIS 
RR) 

Nitrate Anion Exchange for 
Lean Residue System, 471-
REC-ROO through R02, 1129190 
through 3/22193 

(not PIS); chemical !Nitrate Anion Exchange, 461-
list; process description REC-ROO through R02, 2125178 

thrrmnh }1/29188 

Nitrate anion exchange for the lean IN one 
residue system to recover and 
purify Pu to weapon's grade 
specifications for storage as an 
oxide. 

Pu eluate solution from the ion I None 
exchange process is precipitated as 

oxalate. The Pu oxalate is 
I CalCined to an oxide. 

anion exchange utilizing aniNone 
exchange resin in nitric acid 

retains the nitrato complex of 
Pu (IV) over most cationic 
impurities. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-35671 c PIS diagram, chemica11ist, 
N-45 (UCNI) process description (PIS 

RFXLRDS) 

TWCP-35671 c Chemical list; process 
N-46 (UCNI) description 

TWCP-35671 c PIS diagram; chemical list; 
N-47 (UCNI) process description (PIS 

RFX) 

TWCP-35671 c Process description 
N-48 (UCNI) 

TWCP-35671 c PIS diagram; chemical list; 
N-50 (UCNI) process description (P/S OY) 

TWCP-35671 c PIS diagram; chemical list; 
N-51 (UCNI) process description (PIS LR, 

DS,RCM,RR) 
-

TWCP-35671 c Process description 
N-51A 
(UCNI) 

Source 

Nitrate Anion Exchange [for the 
Dissolved Solids (DS) System], 
473-REC-ROO through R06, 
10117189 through 7124198 

Procedure for Eluting Plutonium 
From Ion Exchange Columns, 
473-REC-ROO and ROl, 8115179 
through 1212182 

Nitrate Anion Exchange for the 
Rich-Feed Ion-Exchange 
System, 495-REC-ROO and ROI, 
4129192 through 12115193 

Alternate Procedure for 
Conversion of Plutonium 
Oxalate to Oxide; Conversion of 
Plutonium Oxalate to Oxide 
Using Heat Lamp and Hot Pl~~e. 
477-REC-ROO through R02, · 
2103181 through 5/14187 

Oxalate Precipitation of Nitrate 
Solutions, 479-REC-ROO 
through R03, 4130181 through 
2114189 

Oxalate Precipitation and 
Calcination oflon-Exchange 
Elutes, 466-REC-ROO through 
R03, 2/25178 through 6115189 

. Calcination; Hydrocalcination, 
437-REC-ROO through ROI, 
315187 through 2113189 

Summary 

Nitrate anion exchange process in 
general. The procedure starts out 
describing only the dissolved 
solids system and changes to a 
general description of nitrate anion 
exchange. 

Recovery of accountable amounts 
ofPu by eluting the Pu from the 
ion exchange columns used in Am 
production. 

Nitrate anion exchange for the 
rich-feed ion exchange system. 

Pu oxalate is converted to an oxide 
by heating with a heat lamp and 
hot plate. 

The feed for this precipitation 
process comes from the nitrate 
dissolution of relatively pure on-
site and off-site oxides. 

Pu in ion exchange elutes are 
precipitated as an oxalate and the 
oxalate is calcined to an oxide. 
This operation feeds PIS OY. 

Wet plutonium oxalate cake is 
burned in a furnace and converted 
to plutonium oxide. 

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3567/ c P/S diagram; chemical list, 
N-52 (UCNI) process description (P/S PR) 

TWCP-3567/ c Diagram (not P/S); chemical 
N-53 (UCNI) list; process description 

TWCP-3567/ c Diagram (not P/S); chemical 
N-54 (UCNI) list; process description 

TWCP-3567/ c P/S diagram; chemical list; 
N-55 (UCNI) process description (P/S OH) 

TWCP-3567/ c Process description 
N-56 (UCNI) 

TWCP-3567/ c P/S diagram; process 
N-57 (UCNI) description (PIS RB and 

RBJ) 

Source 

Peroxide Precipitation, 480-
REC-ROO and R01, 1121/87 to 
2/14/89 

Peroxide Precipitation, 464-
REC-ROO and R01, 2/25/78 
through? 

Thorium Fluoride Precipitation, 
468-REC-ROO and R01, 1/26/78 
through? 

Procedure for Americium 
Hydroxide Precipitation and 
Filtration; Filtration of Caustic-
Treated Peroxide Filtrates, 469-
REC-ROO through R03, 8/15/79 
through 12/19/86 

, ... 

Homogenization of Plutonium 
Oxide Product by Auger 
Mixing, 432-REC-ROO, 
02/14/89 

Oxide Roasting and Blending, 
433-REC-ROO through ROI, 
1/28/87 through 1/30/89 

Summary 

Separation of Pu from catatonic 
impurities with the use of 
hydrogen peroxide for 
precipitation of the Pu. 

Separates Pu from cationic 
impurities such as Ca, Cr, Mg, Ce, 
Co, AI, and Am by peroxide 
precipitation 

Separates thorium from Pu by 
forming the insoluble ThF4 

precipitate. 

Am recovery from the filtrate 
which results from the 
precipitation of Pu peroxide in the 
FFTF Oxide Production Process. 

Filtration of caustic-treated 
peroxide filtrates. These solutions 
are generated with the peroxide 
filtrate solutions and are dripped in 
to a caustic solution to destroy 
peroxide. 

Homogenization of Pu02 by auger 
mixing. 

Assayed oxide from the vault is 
blended, sintered, reblended and 
sampled. This material is then used 
as feed for Pu metal production or 
direct oxide reduction. Pu metal 
may also be burned to an oxide. 

--

None 

None 

None 

None 

None 

None 

Attachment I 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
Category 

Code* 

c 

c 

Information 

PIS diagram; process 
description (PIS RBJ) 

PIS diagram; process 
description (PIS RBJ, RB) 

Source Summary 

Roasting and Blending JR., 443-~Pu oxide is rebumed, sieved, 
REC-ROO and 443-REC-R02, blended, and sampled. 
1/30189 through 10130189 

Roasting and Blending JR., 434-,Pu oxide is rebumed, sieved, 
NMT7-ROO, 316192; 434- blended, and sampled. 
NMT7-R03, 313193; 434-REC-
ROO (Draft and Final) through 
434-REC-R02, 4115194 through 
8115197 

TWCP- c Process description (PIS DS !Sampling Procedure for the Ion- Collecting samples of nitrate 
3567/N-59 and RR) Exchange Process- DS and RR, solutions to determine plutonium 
(UCNI) 417-GEN-ROO and R01, 4117186 content and determine which ion 

through 1123189 exchange process should be used 
for recovery 

PIS diagram; chemical list; Treatment of Evaporator Treatment of evaporator bottoms 
process description (PIS EV) Bottoms, 485-REC-ROO through generated from the volume 

R02, 7113184 through 2109/89 reduction of feed from ion 
_I• exchange columns. The reduced 

solution goes to cement fixation 
and the salts are discarded. 

None 

I None 

c IPIS Diagram; process I Computer Operated Nitric Acid I Computer operated nitric acid I None 
description (PIS EV) Volume Reduction & Treatment volume reduction and treatment of 

of Evaporator Bottoms, 485-
REC-ROO through R03, 1014189 
through 8131/95 

c IPIS diagram; process 'Nitric Acid Process Evaporator, Evaporation process for reducing I None 
description (PIS EV) 485-REC-R04 and R05, the volume of process-generated 

11/20196 through 919197 nitric acid/salt mixtures. 

Attachment 1 
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Limitations 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP I Category 
Record No. Code* 

TWCP-3568/ 
N-66 (UCNI) 

TWCP-3568/ 
N-68 (UCNI) 

TWCP-3568/ 
N-69 (UCNI) 

c 

c 

B 

c 

c 

Information Source Summary 

Nitric Acid Volume 
Keductwn, 484-REC-ROO 

lthrnnn-h R02, 10/5/84 through 

acid volume reduction by I None 
processing ion exchange effluent 
through an evaporator. 

Operation of the mini-evaporator !None 
reduce the volume of nitrate 

on the development of 
charts for analytical 
evaporator bottoms were 

to be hazardous for 

Auxiliary activities for cement 
fixation, such as preparing the 

-gallon drum, attaching and 
detaching drums from glovebox, 

1: land filing the cement hopper. 

Calibration and maintenance of pH 
electrodes used to measure the pH 
of waste solutions as part of the 
CF process. 

Cement Fixation of Process Cement fixation of liquid and 
Residues in 55-Gallon Drums, particulate process residues in 
TRU-NMTI-DP-04, ROO; TRU- 55-gallon drums. 
NMTI-DP-04, ROI and R02; 
TRUWM-TA55-DP-04-ROO 
(Draft), 8/6/93 through 06/21/94 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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TWCP 
Record No. 

TWCP-35681 
N-70 (UCNI) 

TWCP-35681 
N-71 (UCNI) 

Information 
Category 

Code* 

c 

c 

c 

Information 

Diagram; Process; 
I description (PIS CF) 

Process description (PIS CF) 

Chemical list; process 
description (PIS CF) 

Source 

Certification of Waste for 
Cement Fixation, TRU-NMT2-

12, ROO; Certifying Waste 
for Cement Fixation, TRUWM-
"A'i'i-DP-12-ROO; 4120193 

7110197 

Documentation for Cement 
Fixation, TRU-NMT2-DP-l4, 
ROO and R01; TRUWM-TA55-
DP-14-ROO; 3104193 through 
7110197 

Cement Fixation of Process 
Residues in One-Gallon Cans, 

U-MST12-DP-03, ROO, 
04127187 

Summary 

Describes how T A-55 personnel 
ensure waste destined for CF are 
properly characterized, accounted 
for, and documented. 

!Documentation for cement 

WIPP 

Process residue TRU waste at T A-
55 immobilized for compliance 
with WIPP WAC. 

None 

one 

C I Diagram (not PIS); chemical I Scrubber System for Cement Operation of the nitric acid INane 
list; process description Fixation Operations, 483-REC- scrubber system to prevent the 

c Chemical1ist; process 
ldescriotion (PIS CF) 

ROO, 01/30189 . premature replacement of HEP A 
.t filters used in cementing 

Interview with Tim Hayes of 
TA-55 Nitrate Operations, 
114100 

operations. 

Emulsifying waste oil and other 
organic liquids for cement 
fixation. 

Clarifications on various aspects 
the Nitrate process, including PIS 
codes, time periods for PIS codes 
and specific operations, and 
appropriate terminology. 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-35681 D Additional PIS diagrams 
N-77 (UCNI) assigned to Nitrate Process 

TWCP-35681 c Clarification of information 
N-79 (UCNI) for all processes within the 

nitrates operations 

TWCP-35681 c Process descriptions, RCRA 
N-81 (UCNI) constituents, dates of 

generation, waste disposition 
(various PIS codes) 

TWCP-35681 D Clarification of specific 
N-82 (UCNI) processes within the Nitrates 

operations 

TWCP-35681 D Clarification of policy on 
N-83 (UCNI) assigning EPA HWNs to D-

listed constituents in TRU 
waste streams. 

Source 

Memo from Jim Foxx ofTA-55, 
111712000 

Comments from Tim Hayes and 
Jim Foxx on the Acceptable 
Knowledge Summary forT A-55 
Nitrate Operations, 2125100 

Nitrate Acceptable Knowledge 
Report forms completed by 
SMEs Tim Hayes and Jim Foxx 

Jim Foxx, SME, response to 
comments received on the 
Acceptable Knowledge ,. 
Summary for TA-55 Nitrate · 
Operations, 2125100 

Pam Rogers, email to John 
Musgrave, "Re: A Few Issues," 
4111100. 

Summary 

PIS diagrams and codes assigned 
to Nitrate Operations by T A-55 
personnel. 

Details provided for all processes 
within the nitrates operations. 

General process descriptions, 
RCRA constituents, dates of 
generation, and waste disposition 
for PIS codes without procedures. 

Resolutions to the questions and 
issues raised by Pam Rogers 
during her review of the 
Acceptable Knowledge Summary 
for TA-55 Nitrate Operations, 
2125100 

All TRU waste streams containing 
RCRA D-listed hazardous 
constituents will be assigned the 
applicable D-code(s) unless 
analytical data or other acceptable 
information demonstrates that the 
concentration of the constituent is 
below the regulatory limit. The 
text will establish the caveat that 
the D-code can be revised 
(removed) based on obtaining 
additional information. 

Attachment 1 
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Limitations 

The diagrams are provided as 
"stand-!'llone" pieces of 
information. There are no 
procedures associated with 
these diagrams and so chemical 
use, process description, and 
applicability to the nitrate 
process can not be established. 

None 

Procedures do not exist for 
these PIS codes. This 
information is based on SME 
knowledge. 

Infonnation is based on SME 
knowledge. 

This policy is contrary to the 
WIPP WAP; however, the 
policy allows revisions to D-
code assignments based on 
additional information 
obtained. 

-----

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-3568/ D Leaching equipment may 
N-84 (UCNI) result in chromium, 

cadmium, and/or lead being 
in the solution. 

Text regarding ensuring that 
incompatible waste is not 
packaged together is 
provided. 

TWCP-3730 B Pyrophoricity 

,feuCNI)~= characterization 

~~ 
. -~---- ............... 

f---i=__,;;;, ,.,.,.. 

~~ D Sodium pyrophoricity in 
,0 '-~' pyrochemical salts 

~ 

TW~ c Experimental data on 
~ll - calcium pyrophoricity in ' ·-··--" 

salts 

~~: B Procedure for Waste 
c--·~-···-· .. 

Management at TA-55 
~-

;,;;:.;;;~~~ 

TWCY-'ITmT. D Information on PIS/ code 
_________ ,. .. VP2 
-~-~:;; ______ 

VWCtr~ D Answers to questions about 
PIS codes PB, PuBe, CC, 

-.;)~._;.-
MB, MS, FF, BF, and other 

'""-- . _._......__ ISSUeS 

TWGE...;I.l6i D Answers to questions about 

v ____. 
various PIS codes -----··--

Source 

Rosemary Glenn, email to 
Karen Chandler, "Re: 
Chromium," 6/8/00 and John 
Musgrave, email to Karen 
Chandler, "Re: Light Bulb!" 
6/14/00. This email conveys 
information received from John 
Musgrave and Pam Rogers. 

Characterization of Direct Oxide 
Salts (LA-CP-95-0098) 

Memo (MST-12-AR0-88-052) 

Memo (MST -12-AR0-88-077) 

T A-55 Document, 406-GEN: 
ROO , .. 

Nitrate AK report form 
completed by SME Jim Foxx, 
and corrected on 09/26/00 

Interview with Jim Foxx, 
10/12/00 

Interview with Jim Foxx, 
10/16/00 

Summary 

Processes that leach equipment 
may have chromium, cadmium, 
and/or lead in the solutions from 
stainless steel, shielding, and other 
metal feed materials. 

T A-55 runs a DOT incompatibility 
analysis on waste being sent to 
TA-54. 

Hydrogen generation and 
pyrophoricity of DOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts . 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 

General process description, 
RCRA constituents, time line, and 
waste disposition 

Answers to questions on use of 
asbestos at TA-55, non-defense 
activities, and specific PIS codes in 
chloride operations. 

Answers to questions on use of 
Ag, disposal of ash and resins, and 
use of gases. 

Attachment 1 
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Limitations 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

Procedures do not exist for 
these PIS codes. This 
information is based on SME 
knowledge 

None 

None 

* Informal ion Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
dataJ.....ar~d D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-4166 D Answers to questions about 
PIS codes DO, EV, HP, CF, 

r- OR,RM,PY 

TWCP-4167 D Answers to questions about 

I- segregation of non-defense 
wastes; leachability of Ag 
from ash 

TWCP-4720 B Describes the procedure to 
be taken at T A-55 in the 

1-- event of a misfire or 
unconsumed explosives 
(from the Impact Test 
Facility 40-mm gun, PIS 
codes ITF and ITF4) to 
ensure that explosives do not 
enter the waste stream 

VWCP-5164 D Sources of Cs-13 7 and Pa-
231 in T A-55 TRU waste 

L__-~-

Source 

Interview with Jim Foxx, 
10117100 

Interview with Jim Foxx, 
10118100 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 2 
(issued March 27, 2000) 

/' 
Interview with Jim Foxx (TA-55 
SME) on April 2, 2001 

---------~ 

Summary 

Answers to questions on use of Cr 
and Ag, RCRA metals in cement, 
asbestos in furnaces and gloves, 
and disposal of spray cans used in 
gloveboxes. 

Segregation of non-defense wastes 
began on 27 August 1998; 
analytical data show that Ag in ash 
is below limits of regulatory 
concern 

Procedure to be taken at T A-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

Plutonium operations never 
handled Cs-137 or Pa-231 in any 
of the Pu processing areas at T A-
55. However, Cs-137 is expected 
to be present in the wastes because 
it is a fission product of several Pu 
isotopes. Pa-231 is expected to be 
present (as a function of the age of 
the waste) because it is a decay 
chain daughter ofPu-239 and U-
235. 

None 

None 

Attachment 1 
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Limitations 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell 
when this document was first 
issued, and how the potential 
for unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-5165 D Sources ofCs-137, Pa-231, 
and Cm-244 in T A-55 TRU 

/ waste 

TWCP-5371 D Source and processing of v HRA materials 

TWCP-AK- A Process Acceptable 
2.1-002,R.2 Knowledge Report for 

Chloride Operations at TA-
55 

TWCP-AK- A Process Acceptable 
2.1-003,R.2 Knowledge Report for Metal 

Operations at TA-55 
- L__.,_ ___ -- -

Source 

Interview with Jim Foxx (TA-55 
SME) on April 11, 2001 

Interview with Jim Foxx (T A-55 
SME) on April 

/' 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

----- ---- --

Summary 

Dominant source of Cs-13 7 
expected to be due to residual 
contamination from original 
separation of Pu from production 
fuel. Cm-244 introduced in PIS 
code DOP starting in 1988, but 
could also show up after that date 
in IS, WE, CA and CF. 

HRA refers to process residues 
sent from Hanford Reservation to 
TA-55 for plutonium recovery. 
This material was sent through 
nitrate operations but its waste was 
tracked by its source code (HRA) 
instead of the P/S code in which 
the waste was generated. To be 
conservative, all HWNs that are 
applicable to P/S codes in nitrate 
operations (other than the 
cementation processes CF and HP) 
are also applied to wastes from 
HRA. These HWNs are D005, 
D006, D007, D008, D009, and 
DOll. 

Detailed information on each P/S 
code for chloride operations at 
TA-55 

Detailed information on each P/S 
code for metal operations at T A-55 

None 

None 

None 

None 
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Limitations 

-

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-AK- A Process Acceptable 
2.1-004,R.2 Knowledge Report for 

Miscellaneous Operations at 
TA-55 

TWCP-AK- A Process Acceptable 
2.1-006,R.2 Knowledge Report for 

Pyrochemical Operations at 
TA-55 

TWCP-AK- A Process Acceptable 
2.1-007,R.2 Knowledge Report for 

Special Processing 
Operations at TA-55 

TWCP- c Los Alamos National 
PLAN-0.2.7- Laboratory Transuranic 
00l,R.5 Waste Characterization AK 

Information Summary 

~ -~ 

Source 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

LANL T A-55 waste 
management database, LANL 
T A-54 TRU waste management 
database, and TWCP AK 
reference base on generator's 
original data 

f 

Summary 

Detailed information on each PIS 
code for miscellaneous operations 
at TA-55 

Detailed information on each PIS 
code for pyrochemical operations 
at TA-55 

Detailed information on each PIS 
code for special processing 
operations at TA-55 

Detailed information on each 
waste drum and waste stream 

None 

None 

None 

None 
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* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 
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TIMELINE FOR NITRATE OPERATIONS 
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TIMELINE FOR NITRATE OPERATIONS (continued) 
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TIMELINE FOR NITRATE OPERATIONS (continued) 
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1112617~ d/26/80 ! I I I I I I '· ~05, DOQ6, DOO?~ 0008, poo9, lJH t I i ! ! 
t-I-T I 1 T I I I ~ 1--=?o"OSII -1• i i I i • ~---1---t -~ 

i ! I I I I I I I ! I I l ; I I I i I ' I ; 

I I I I ~~· I I I I I I I I 1
1 I I I I 61~196. l 000~,~~1°7

, !Present 

I I
. I j I I I I I I I i I I' 

1 e-t- 1 •Doo8 ' ~ I . . I I I . ' I . 
I I I I I I I I I I I I I I I I I 

I hl ! ' 'I! I i I I I I I I II I . I I I I I ' I l I . ! 
I oobs 000~ I 1 

1 ! I ooo 1.0007iDOOS.IJ>009, o 11 I ooo~. ooo7./Doos. 09 ! 1 

Ev I 2179 I · 1 I ~/6/8411985 I / 2m}81 I [ 1 / j ~ 1 \9t9t97r 9/d/99 ! /Present 

(seeNotes12and13)\ ~- • -~--~-~-.,I ~· I i I •poo8j I ~ J I ~--~~-...-~- ·>: 

~
I i 'I i lj II II! I I I! ! I I i I t I I I I I I 

. I i l i I 1/86 II I . I I i i ! i I I ' i i 
FA 

1 
. 1· - -l·noo8 - - - 1 

1 II I I I I 1 I I I \ I 
I I I I I I I I I I I I . 

FC ! ~ • • _ ,
1

1. . _
1

1. • -I· . _ . . \_ \ . ·II_\ . . 1 _ •

1

• • \- • _j_ • • -\- .JPresent 
1 I 11 I •Dbo8 I I , I · · 

I 
i I I I ~ 'I I I ' ! I ! I' I I ! I ' I I I I ! I I I I 

. 11980 ID006, poo7, ~oo8, ~oo9, D 11 I j 11$8 i \ I I I I I I I 
I 
.-I --~-' -··pOOs"l- -,-,. - i ... I ! I I I I I I I I 

! I I I I ! I I I ! I ! [ l ! I I I I l 

DF 

DP 

ED 

ETD 

FX 
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GMS/MAG/MAS 

HC 

HD/CDIHCD 
(see Notes 3 and 8) 

HGMS 

HP (see Note 5) 

lA (see Note 3) 

IS 

LC 

LGI 

TIMELINE FOR NITRATE OPERATIONS (continued) 

1978 1979 1980 1981 1982 1983 1984 1985 986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Present 
I I i i I ' I I ! I I I i I I ! l 

'I I I I I I I \. 13018f I I ll/2/92 I I ~/2/94 I I I 
1 I I I I I 1 • I 1 •oops •I -- i- • 1 1 

I 
I I 
11979 1 

---·-
I I I I l I I I I I I I I I ! I I I i I I I I I I I I I I I 

' I I I I I I 8/Sf I I I I I ! 
-j-~·--1-.l--1---1-1--1·1 i i I I I. I ' I 

I I 

I I ~008 I I I I I I I I i ! I 
I I I I I I I i I I ! 

I i I 1
1 ~11985 1 I I +4/881 I I I ! 3/15/P4 I !l/16/9T I !Present I I I i 1 1 

! I i DOO~, DOOB1 0007; 0008, poo9, p<lll : , 1 1 i i ! ! ~ - _, ---J ~ ..,-- ..,..- ~ ~ .• ' ' • -....;--..._ - -) 

I I 1 I 1 I t ! ! i I l •opos I I '1 i i I l 
! I I I ,,· I i ! I I ! i 'I ' ! i ! ! . I I : I i ! i I I 

I ! 1' ' I i i ! 5/10/94 i i i i i Present 

I 
I 
I 

I 

I 
I , I 

b/1178 II t-· 

I I I [ I ! ' r I j 

I I I I I . i 1 I I 1 .-.....L nob. 6, ooo7, nooa. nooQ. DOll ~ 
I 

I j I I i I ! ~ •1• , •1• ~ • • ~ 
I I I I I : I I I I ! I I 
i I I I I I I I i j l I ! I 

11180 1 ! ! 1 i F0~2. Foo3. noo ,• D008j ooo9,1DOII, kol9.J021, ~022. DV39 1 ! i 1 1 i 
1 ~ ' 1 I ' · I · · I I ! · • ' ' I ' ' 'Present ---- -~-~-- -1- -!-- ~~- -.-1- ·'-!- -1-'· -'-!· -~-~-- -) ~/88 P/ code ~p co~verts toiP/S coqe CF, ~ut cod~ is still 'active 1 •opo8 I I I I I ! ! 1l· 1

1 
i 

r
lthoui!h not gfnerattrlg wast~ 1 I 1 I 1 

1 · 'I I J ! 1 I 

I !4/86 12/88 . I I I I 
' I I . I l ~006.~007,~0~8,DP09,D111 j/.. I I I I I I I I I 
I I I I I I ~0°8 1 'I I I I I I I i I I I I I ~ I : II I J I ' I I ! I I i i I ' I I I ' I I I I 

l.I~I·!""IDOO;.~ ~II+- ~~Ll'"' I I I I . I I i 

I II I r,·noosl . ~'~' _,~ .. ~ 7 II I I I !' I I I 
/ I 1 e-+.:l•noo81 I I 1 1 I 1 . I l . I I I I I I 

I I I ~0/82 1(006, ~008 II /85 I I I I II I I 
I I I --- T' - .,_.I I I ' I I 
I 

i I I ·?008 I : 1 ' I . . I I I 
' I I I ! I I I I I I ! ! I I I ! I 
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TIMELINE FOR NITRATE OPERATIONS (continued) 

1978 1979 1980 981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Present 

! ! i I i I ! i I I 'I I I i i i i I' ! i ! I i i I I ! )~/13/8l l2/85 l I I ! I I ' I I i ! i I 
, 1 , 1 jooo6, poo1, ooo8, D,oo9, 0~11 I 1 I 1

1 
1 \ I 1 , , ! ! 

LG2 ! l I I ! ---I. .. I I I ! I I ! ! ! ! I 
I i 1 ' ' I •o<lo8 1 I 

1 
' ~ I I I I 1 i I ' 1 

! I I I I I I I I I I I !I '11 I l l I I ! ' ' I . . . I I . 

LR 12125~8 i I ! 9f23/83 h985 I ~005, J06, o?o7, D 8, 00~9, DOll) I 3/15/p4 I I I 7/~4/98 ! ~resent 
(seeNotes3andl2)t-J-~'- -~~~ •1 ' 1 ! I' 1.0008 t ; 1• ,. 1 I 1• i--j--~ 

I I I I I I I I i I I I I 

I 
I ! I I I ' 2/~6 It /87 I I' I I I I I I I I 

! I I ! ! I I ~7'~9 
I ' l I I l i I '1. I I' ! 

. I I I I I I !.,. I t ; I I ! I 

1 • , ' , •ooq8 1 ' 1 ' 

I I I I I I I I I I I \ 9/t6/94 I 9¥6/96 I I I 
'I I / ! I I' 1. I l opo6, o?o7, oops. ool)9, oot!l 1 I 

I I 
I I , olll....l----·1 I I I 

I 1 i I I I \ I I I i •ooor I I I i 
i I I ! I I I i i I I I ! I i I i I I I l 
I I I' ! I I I 5/2l/S6 I 2/S9 I I i I I I i I' I ' 
I I I I I I la..l.. 1 ___... I I I I I I i I I 
I ! ~ 1 l ! l ,nobs • • 7 , : ! I , I I I ! l 
! I ! I I ! I I I i i i I i ! I i i i i i 

I I l I I I I I i i I I I I I I I I l i i i 
I II I I I I I I I I I IOIIS/90P.' oos I !ll27/9t' I I I I II 
I I I I I I I I i I e+- - - ,_ ~ I ! ! l 
. I I . i I I I i 'I' r 1: 'I ·DOQ6, •oops I I I I I I I 

I 
I I I . . I I I i I I ! I \ I I \ I I ! lQ/4/91 i ! 9/27/94 I 9' 7/96 1. I I 

1 I I 1 1 1· 1 I 1 I I I oops, oo96, oo<>r7. ooo*, ooo<), 0011 l I I II 
I I I I I I I I I I • • . •• __ _,_., I I 
! ' , I t ' I. I . I ! ! •booB! I ! I I 

I I I I I I I ' ' I 

MB 

MELL 

MF 

ML 

MPD 

I 
I 

II ! I i I I ., ,. I I I I I I I I I I I I 

./26/7~ ·1126/89 I i I I I 2/18r87 00~6, ooop I I 3/18(93 i I ~/27/9.,~ J/27/9911 

NC(seeNotel4) ~r.·· .11-, •• jl-1. ··-, .... -~-,-. __,; -· . .• -- ,e- • 1"0008 I ! I ' I ! ! ! ! ! I 

I 11979 I I I 000 ooosl I 2/S9 I 
NL 1 r~-- -~- ·1--;t,· -~---- ·r I 

I Present 
·). 

I 

I I I I I I I I I I I 
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1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 994 1995 1996 1997 1998 1999 2000 Present 

i I I I I ! '1 I I 
I I ; i il: ,1. I ! II I l I l i ! i 
l. i I I ' ' I I I ' ' ' I 

f~ever ~ctivated I 1 j ! I I I I / / I / 
I I I' I I I I I I i I I I I I I 

I I . 'I t l I I I ! I I ! I I I I I I I ~979 II I II 0006,000 '0008 i I I 611J'88 i ! I I 

I 
. -~- ' . ·1-:o 8. ·I-I . . 1-l • I I I I I 

I I ,, I I I i I I lb/19/8~ l2/19/8~ I ! ! 
L I 8/5/79 , , , , I I 0006~0007j0008 •. f.009.r011 .' , I r I -- T T T T ~~--M·ooosl- · -~-,- ·- · ·- · · -~-
1 I I I I I I I I I i I I I j I .12517$ 1

1· ,. 4/30,81 I I 2/14/89 "'I I 6.15/91 I 
, ~ , , I I I I ... ~1 I el I i • ...._. • '~ - - ~ ,_.,.. I ~ ---!-·--.- ' I 

' 1 I I l I i ~poo8 1 i I "'~ ' ' ' ' 
i I I I I I I I I I ! 
I 11979 I I I I I I I I I I I 
I F~· . -,· ·j-l·ooo81_1_ -~- .. 11 , . . . . . . 

Ylis J I I I _j_ I l I I I l lmo~L I I I 't'::'.L ju,~j 
...., jill roo08j"' I TTT It- I -r-r+--el i ~ I I I I I I ! I I I I I I l I ' I I I 

11~ ._5

1
7!._!

1

, _
1

_
1 
~ ~ _j 

1
1 ./21/81 ,.~~~~~--~14k1 ~ ~1 1

1

, 

1

r 
1 

~,~ 1

1 
1 I I I I •ooq8 ! I I 1 I , 

I I I I I I ~·~187 I I I ! I I I I '1

1 

I I I I I I I I ,.0008
1 ! I I I ! I I t I i 

! ~ 979 ~ i i0007 L 1. i ~2/85 I I I! i : i II ! I !I 

I --1.- ··!---4 I I I I I I I I I ~0008 I I ! I I I I I l I I ! I I' I 
! I I I I I I I I I I I I I I I I I ' I 
I I' I I I I I I i I I' I I I ! ! I i I I I I I ' I I ' ' ' ' ' ' I I , . I l l . . l ! .. ! l ! ! ! 

I 

NR 

00 

I 
• -),Present OH 

OY 

PA 

PAF 

PR 

PS 

PT 
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PTS 

RBIRBJ 

RC 

RCM 

RFX 

TIMELINE FOR NITRATE OPERATIONS {continued) 

1978 1979 19SO 19Sl 19S2 19S3 19S4 19S5 19S6 19S7 19SS 19S9 1990 1991 1992 1993 1994 1995 1996 1997 !99S 1999 2000 Present 

I I I I I ., i i I I I i' ! 'I I I' i I I I 'I 
I i i I I : i 1/4/9 I 2/92 I ' I I I ! : 

I I I I I I ! i I \looo5Jooo6,:oo7,~oos,~oii j I I I I i I 
I' I I I I ~ooos-. I I I I I I \ I I I l I I I I ! I I I 
I I I I ' I ! I I I i I I ! ! ! 

I 
!It2stsl I b i 3t6t92~ 313193 4ti5t94 I lsti5t9,.7 isti5t99 

I 
j t i i"ol 

01 

i I• I ·~· I ""joo": •t--i+t 
I I I I I ! I ! I l I . I I I I . l • . I 

I I I9S5 J I 1 
1l 9005, opo6, 0901, oops. oo~1 ! ! 'I J J 

• ! I 1 I !- -~-~- -,-,- -~-~- ·or8 i- · -i- -~-~- -~-~-
1 : I I I I I I I I I ! i I ' I I ; I i I 
1 2125

(
7
S I ! ! ooo5.looo6, Doo7.J2.o9, don 1 

2117
fS7 

1 \ 
2121~0 ! 2121~2 I 1 1 I 1 

1 

iPresent 
-) 

I 

I 
I Present 

-) 
i 
! 

l
e-t ---r- I ---r- •oo1s I 1 T 1• I 1 ~·-~---~ I i I 1 i I 1 

' ! I I l ! I I ! I ! J i i I I I I I I 
l l I I I I I I ! I I!0/17/S, I I IL/15/9~ l I i 7/~4/9S i i 
I I I I I I I I I I ...!..._ .L L jD0~~006,D007,~009,~011 l .I __ l --lresent 
! ! ! ! I I I I I --r- I ! i I •obos i ! I r T l 

I I I I' I I I I I I I i I' I' I ' i i I ' I I I I I I I I I I I I I 

I I i ~ i I I I i ! I II i I I ! i I I I l I I l 

I 11979 I I ~006, OOS, D 40 i I 3/S~ I I i I I I I I 
RO (see Notes 6 and?.) r --1- - - 1-9 --'- ---,- -I. ~ I : I ! II I ! . I ! I 

I 
I I I I I J•' I ' I I i I i I I 

2/25/7 I I 9(23/S3 I I 1 it22/S~ 11122/911 i ! I l I I ! 
...._____ 1 .loo5, o1oo6,:.P~07, oops. oo~9, oo111 . -.I I 1 I 1

1 I l I 1· I .--- !....- - - ~- _____ ._ I I I I 

. ! I - •oot>s I - I I I I I I I . 
· 5/1 /SS I I ~/1S 3 · I S/26/9 S/26/9 Present bl ln<mj • .11 . D~S.~~O<D07,J,DOO ,000~1 r -- _J _J 

I r--. I I I - I ~ •ois I I ! I T ] I I 
I j I I , I I I I 2/1S/ 7 1213/S 1

1 
I 3/11}93 I l 3~27/971 3r.27/99 !Present 

, I I I I I r-~ r I I I I DO 6. 000,'7. ___ ! I 
I I' I I I I I -- • -,-l-1• I I ----~--·~- -~ 
! ' I I I I I loos ' I I I I I I I I ' I 

I I I I I I I I I I I I I I I I I I I I I I I I 

RR 

sc 

SP 
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TIMELINE FOR NITRATE OPERATIONS (continued) 

SSD 

sx 

TDC 

UPS 

us 

US2 

vc 

VP I (see Note I) 

VP2 

1978 1979 1980 1981 1982 1983 1984 '1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 996 997 1998 1999 2000 Present 
t 
I 

I 
! I I J I I I I I I 

DOL6 DO 7 ooor I ! ! I i I p ' ' I I I 
r'I0/881 

1 
2/91! ~ : 

I . I I 
I I I 

I I 
I I 11979 1 ._, 
1 I 

• 

.L 
I 

I l' I I 

I I 
r ··D008 ~ 

I I 

Lim• 
I ' 

11'1',.11 I 

I ] 1

1 l I I I ooos, ooo4 ooo7 ~ ooos, po 11 

i 
i 

I 
I 

! i 

I I 

I I 
I I I I 

I I I 

I 
I i I 
I I 

1 
II I I 

I I 

I 
I 

11979 i .,._,_ 
I 
I 

I 

I 
I 

i 

I 

I I I . I I 

I I I 
I ' I 
I I i I I 

I I I 
! ! I 
! I I 
' I I 

i ' I' ' I 
! I I I I 
I I I I I 
i i i 
! i i 
I I i 
I i I 
I I ! 
I I ! 
· I I 

, I 

i I 

I I 
I I 
l I 
! ! 
' I 
I I 

I 

I 

I 

, I I I I, 

! I I I 
·1'-.- -~~-tl• -,-1 • 008 

.I I I I 

I i I l 
I I I I I 

I I I I 6!2195 ~ dt19197 ~ I 8/15/~), 
'
1 

• i I 1 I ,e 1e :ee+--4 
I ; I I I I I I I " 7/21

1

/96 !" 8/15/~7 
I I I I I I I I I I I 

I I I I I I I I I I I I I 
I 311J(84 1 1 , 1 4/1~(92 1 4/1~94 I 1 i l 
1--.+ ~ - - ~~--... I o i o i i I I j *DOOb ~ I ~· J j i J J 
I I I ! p I l I I I I I 

I I 1' 1· I j I ! , I I 
! ' . I ! ' ! ' 

! ~ I I l ! ! I ! I I 

11/84 ., .. ~ 1/86 I I I I I ! I I j 

~- I I j I 

I ·D~08 i. II i l I 
I I I I I 

ld5t84 I 11/86 j . I I / 
t--="obo8 .. v· I I I 
I I I II I I I 
i I 1pt85 looo6, boos I +s9 

I -r-1·oof l ., 
00·9 ' 

1 9/26/~5 4/86 1 I 
-.le I I I 
•n9os I I . 

I I 4/8J I 
-~-1--l•l . 1

1 

I 
I I 

. I I I 

I I i I I 
I I I 

I i I i 

I 
I 
J Present 

->, 
i 
I 

I 
I 
! 
j 
1 

I 
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TIMELINE FOR NITRATE OPERATIONS (continued) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Present 

i 1 [ I i , ! ! I 
. . ! 1 i,.. ooqg ! I I i 1 

11979 : : t L 9/~6/85 ~ I 4/86 
1 I ! i ~ ~ j · 

VP3 i I i I I ! ! I I 
(see Note 2) 1 e- + • .._ L· t · , • • I 1 i ' i ! ! ! 

; OOO~ ' I "-110/31/~5 j j f j : ! i I i 
I i I i i I ; I ~ I i I I 1 t)/5/91 I 3/12~93 I 3/12/~5 i l I , resent 

I ' ' I 
VUL I I i i I I I I I I 

I I I I ! 0001 000~ i I er- .,•-r--+e--1 - - ·-1 - - 1 - - -> 
I i I I I 

1*00081 I i I I I I I 
I . I 

I I I ! I I ' I I 
i 

' I 9A25/84 I I . I /88 

I 

ZO I i I i I e+- - - ~ l .. l I I I I i I I I I l I *OOOl! 

I i I I i I I I I I I I I I I I I 1 I I I I 

Notes on Time Dependence ofRCRA Codes 

* D008 - Applies to leaded gloves which were discarded in a separate waste stream after 1992, still under the originating PIS code. 
1 D009- Mercuric nitrate used in PIS code VPI from 9185 to 10185. 
2 DOll applies to hydroxide cakes in VP3 from 9185 to 10185. 
3 DOll -Silver nitrate used in chloride ion exchange from 1985 until end of 1993, hence DOll applies to CD, EV, HCD, HD, lA, DS, and LR. 
4 DOll applies to PIS code CF from 1985 through 1993. 1: 

s F002- RCRA-listed solvent use discontinued in chloride operations in 1992, but waste containi~g these solvents may have been generated until the end of 1993. Affected PIS 
codes in nitrate are CF and HP. 
6 D006 and D008 applies to PIS code RO from 1979 to 3189. 
7 D040 applies to PIS code RO during 1979. 
8 D006, 0007, D008, D009 applies to PIS codes CD, HCD, and HD from 1985 to the present. 
9 D006 and D008 applies to PIS code ML from 10118190 to 1127194. 
10D006 and D008 applies to PIS code VC from 10185 to 12189. 
11 D006, 0007, and 0008 applies to PIS code SSD from 3188 to 2191. 
12D006, 0007, D008, D009 applies to PIS codes DS, EV, and LR from 1985 to the present. 
13D008 and D009 applies from 2/79 to 7184. 
14D006 and D008 applies from 1/78 to present. 
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TIMELINE EXPLANATION 

• • 

.-.-----· 

---------------------

·--------------

----------

The P/S code is established in either the P/S 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5). 

The P/S code is not identified in the procedure, 
but the process description matches the P/S 
code and the description in previous or later 
revisions of the same procedure . 

. "-, 

Extrapolate out two (2) years beyond the last 
procedure to next possible review date. 

The P/S code is not identified in the procedure, 
but the process description matches that of the 
P/S diagram or P/S code description. 

Time period based on subject matter expert 
comments -
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PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

AL Ash Leach Incinerator ash Nitric acid Plutonium solutions Leached solids 

Calcium fluoride Leaded gloves 

Aluminum nitrate 

AO Americium Americium oxalate None (physical process) Pure americium oxide Americium oxide cakes 
Processing and hydroxide cakes Leaded gloves 
Calcination 

AP Americium Americium in nitric Hydroxylamine nitrate Purified americium Leaded gloves 
Purification acid solutions Nitric acid solutions 

Anion exchange resin Plutonium solutions 

AS Anode Heel Plutonium oxide Nitric acid Plutonium solutions Leaded gloves 
Dissolution Hydrofluoric acid Filtered solids 

Calcium fluoride 

AT Ash Testing Incinerator ash Anion exchange resin Plutonium solutions Filtered solids(< DL) 

Sodium nitrite (20% Filtered solids Leaded gloves 
solution) 

Ferrous sulfamate (20% , ... 
solution) 

Nitric acid 

Calcium fluoride 
Silver nitrate (only used in a 

cold lab; not present in 
TRU waste) 

--

EPA 
Codes1 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D006, D007, 
D008, *D008, 
D009, DOll 

D007, D008, 
*D008, D009 

D006, D007, 
D008, *D008, 

DOll 

D005, D006, 
D007, D008, 
*D008, DOll 

Attachment 4 
Page 1 of 15 

References 

N-28ffWCP-
3566 

N-8lffWCP-
3568 

N-8lffWCP-
3569 

N-8lffWCP-
3568 

N-36ffWCP-
3567 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

ATL Advanced Test Oxides Aluminum nitrate solution 
Line for Actinide Ash Calcium nitrate solution 
Separations Chloride salts Calcium fluoride 
RD&D 

Metals Hydrochloric acid 
Sand, slag, crucibles Hydrofluoric acid 

Nitric acid 

Anion exchange resin 

Ascorbic acid 

Ferrous ammonium sulfate 

Hydrogen peroxide 

Hydroxylamine nitrate 

Sodium nitrite 

Urea 

Diethyl oxalate 

Fom1amide 

Formic acid 

Oxalic acid 

Sodium hydroxide 

Sulfuric acid 

BAC Bacterial Cellulose rags Bacteria 
Decomposition (cheesecloth) 
of Cellulose 
Items 

BF Unknown name Anode heel metal None (physical process) 
for this code {plutonium oxide) 

BL Blending Plutonium oxide None (physical process) 

BM Burning Metal Plutonium oxide None (physical process) 

Plutonium metal 

Process Outputs 

Product Waste Stream1 

Plutonium oxide cakes Residues 

Nitrate salt solutions 

Bottoms solutions 

Leaded gloves 

I' 

Solutions of glucose Leaded gloves 
and other byproducts 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

EPA 
Codes2 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

*D008 

D006, D007, 
D008, *D008, 

DOll 

*D008 

*D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

BU Button Burning Plutonium metal None (physical process) 
buttons; anode heels 

cc Calcination Plutonium oxalate None (physical process) 
cakes 

CD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 

Calcium fluoride 

CF Cement Fixation Aqueous analytical Cement accelerator 
solutions Nitric acid 

Organic analytical Organic liquid emulsifier 
solutions Silicon defoamer 

Evaporator bottoms Sodium citrate retarder 
Evaporator salts Sodium hydroxide 
Fine particulate pH 4 phthalate buffer 

materials solution 
Oils pH 7 phosphate buffer 
Organic petroleum- solution 

based liquids 

Spent ion exchange 
Gypsum cement 

resins 

Americium oxide 
Calcium chloride salts 

Chloride solutions 

Filter aid 

Glovebox sweepings 

Graphite powder 

HEP A filter media 

High-fired ash 

Leached ash residues 

Leached particulate 
solids 

- ------ -L-

Process Outputs 

Product Waste Stream1 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

Cemented TRU waste Leaded gloves 

1: 

EPA 
Codes1 

D006, D007, 
D008, *D008, 

DOll 

*D008 

0005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D007, D008, 
*D008, D009, 
DOll, D019, 
D021, D022, 
D039, F002, 

F003 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

CF Passivated uranium 
(continued) carbide 

Plutonium/thorium 
fluoride filter cakes 

Plutonium/thorium 
hydroxide filter 
cakes 

Plutonium/uranium 
filings 

Pump oils 

Silica solids 

Trioctyl phosphine 
oxide (TOPO) and 
iodine in kerosene 

Uranium oxide 

CH Characterization Plutonium oxide Nitrogen gas 

Viscous water-soluble 
liquid 

COD Chlorinated Chloride Sodium hydroxide solution 
Oxide pyrochemical salts Nitric acid 
Dissolution Hydrofluoric acid 

COL Chlorinated Chlorinated oxides Sodium hydroxide solution 
Oxide Leach Chloride 

pyrochemical salts 

Process Outputs 

Product Waste Stream1 

Plutonium oxide Plutonium oxide slurries 

Leaded gloves 

Plutonium oxide cakes Caustic liquids 

PlutoniU'm solutions Leaded gloves 

Plutonium residues 

Plutonium oxide cakes Caustic liquids 
(may contain barium) Leaded gloves 

EPA 
Codes1 

*D008 

*D008 

D005, *D008 

Attachment 4 
Page 4 of 15 

References 

N-8lffWCP-
3568 

N-8lffWCP-
3568 

N-8lffWCP-
3568 



TWCP-AK-2.1-005,R.2/IC1 (~A-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

CPOD Catalyzed Plutonium oxide Nitric acid 
Electrochemical Filter residues Silver nitrate 
Plutonium Oxide Glovebox sweepings Hydrochloric acid 
Dissolver 

Plastic Ferric ammonium sulfate 
hydrate 

Potassium thiocyanate 

Calcium fluoride 

Sodium chloride 

Water 

Argon 
CR Crushing and Sand, slag, crucible None (physical process) 

Pulverizing residues 

Skull oxide 

Graphite 

Magnesium oxide 

Ash 

DF DS Furnace and Plutonium oxalate None (physical process) 
Oxide cake 
Preparation 

DP Dry Processing Polycubes None (physical process) 
(polyethylene with 

--
plutonium oxide) 

Process Outputs 

Product Waste Stream' 

Plutonium solutions Electrolytic solutions 

Silver chloride residues 

Leaded gloves 

Crushed materials Leaded gloves 

Plutonium oxide Leaded gloves 

p' 

Crushed polycubes Leaded gloves 

EPA 
Codes2 

*D008, DOll 

*D008 

*D008 

*D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

DS Ion Exchange Plutonium in nitric Anion exchange resin 
acid Aluminum nitrate 

Nitric acid 

Sodium nitrite 

Hydroxylamine nitrate 

Hydrogen peroxide (30%) 

Oxalic acid 

Hydrofluoric acid 

Sodium hydroxide 

Ferrous sulfamate 

Ferrous ammonium sulfate 

Urea 

Phenolphthalein in ethanol 

Potassium fluoride hydrate 

ED Cascade Magnesium oxide Nitric acid 
Dissolver crucibles Calcium fluoride 

Plutonium oxide Aluminum nitrate 
Oxidized metal, 

skulls, etc. 

Incinerator ash 

ETD Experimental Combustible residues Argon gas 
Thermal 
Decomposition 

EV Evaporator Ion exchange Nitric acid 
solutions Formic acid 

Nitrate salts 

Oxalate filtrates 

Nitric acid distillates 

Vacuum pump seal 
waters 

Negative-chilled 
waters 

Process Outputs 
EPA 

Product Waste Stream1 Codes2 

Plutonium in nitric acid Acidic effluents and D005, D006, 
solutions filtrate solutions D007, D008, 

Plutonium oxide Ion exchange resins *D008, D009, 

Leaded gloves DOll 

Plutonium in nitric acid Crucible and metal D005, D006, 
solutions residues D007, D008, 

Leaded gloves *D008, D009, 
DOll 

j• 

Plutonium oxide Water scrub solutions D005, D006, 

Ash D007, D008, 
*D008, DOll 

Plutonium in nitric acid Nitrate salts D006, D007, 
solutions Distillate solutions D008, *D008, 

Filtrate solutions D009, DOll 

Leaded gloves 

- -- -- - --------- -- ···-·---- ' 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

FA Americium Americium/nitric acid Oxalic acid 
Processing solution Sodium oxalate 

FC Canning Plutonium oxide None (physical process) 

FX Cement to Drum Cemented waste, None (physical process) 
evaporator bottoms 

GMS Open Gradient Magnesium oxide None (physical process) 
Magnetic Graphite 
Separation Sand, slag, and 

crucible residues 

Plutonium processing 
residues 

HC Calcination Plutonium oxalate Water vapor 
cakes 

HCD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 

Calcium fluoride 

HD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 

Calcium fluoride 

HGMS High Gradient Soil and clay Water 
Magnetic 
Separation 

Process Outputs 

Product Waste Stream1 

Americium oxalate Leaded gloves 
cakes 

Americium oxalate 
solutions 

Plutonium oxide Leaded gloves 

None Packaged cemented 
waste 

Leaded gloves 

Plutonium-rich Plutonium-lean 
materials materials(< DL) 

Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Residues{< DL) 
solutions Leaded gloves 

j• 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

Plutonium residues Plutonium residues 

(<DL) 

----

EPA 
Codes2 

*D008 

*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

*D008 

*D008 

D005, D006, 
D007, D008, 

*D008, D009, 
DOll 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D006, D007, 
D008, D009, 

DOll 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

HP Cement Fixation Evaporator bottoms Sodium hydroxide 
Vacuum pump oils Portland cement 
Tributylphosphate and Gypsum cement 

iodine in kerosene Surfactant (polyoxy-
Analytical chemistry ethylene-20-sorbitan) 

solutions 

Salts 

Leached filter paper 
residues 

Ash 

Miscellaneous 
solutions 

Americium oxide 

HRA Hanford Process residues from Not specified 
Reservation Hanford Reservation 
materials 

lA Impure Americium hydroxide None (no processing 
Americium cakes performed) 
Holding for 
Discard 

IS Incinerator Combustible materials Sodium hydroxide solution 
(e.g., rags, paper Potassium hydroxide 
wipes, wood) (less solution 
than I 0% plastic and 
rubber) 

LC Uranium/ Plutonium oxide Nitric acid 
Plutonium Hydrofluoric acid 
Processing Oxalic acid 

Sodium oxalate 
----- - --------------

Process Outputs 

Product Waste Stream1 

Cemented waste 

Leaded gloves 

Recovered plutonium Not specified 

Ameri9ium hydroxide Leaded gloves 
cake /' 

Scrubber solutions Ash 
Scrubber solutions ( < 

DL) 

Pump seal solutions 

Leaded gloves 

Plutonium oxalate Acidic solutions 

Uranium nitrate 
solutions 

Leaded gloves 

EPA 
Codes1 

D007, D008, 
*D008, D009, 
DOll, D019, 
D021, D022, 
D039, F002, 

F003 

D004, D005, 
D006, D007, 

D008, *D008, 
D009, DOlO, 

DOll 

D006, D007, 
D008, *D008, 
D009, DOll 

D005, D006, 
D007, D008, 
*D008, DOll 

*D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

~- -

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 

LGI Non Debris (metal, glass, Nitric acid 
Combustible plastic) 
Leach 

LG2 Hydroxide Cake Hydroxide cakes Nitric acid 
Dissolution 

LR Ion Exchange Plutonium in nitric Ferrous ammonium sulfate 
acid solutions Nitric acid 

Hydroxylamine nitrate 

Oxalic acid 

Aluminum nitrate 

Hydrofluoric acid 

Urea 

Anion exchange resin 

Sodium nitrite 

Hydrogen peroxide 

Ferrous sulfamate 

Phenolphthalein in ethanol 

Potassium fluoride hydrate 

MAG Magnetic Magnesium oxide None (physical process) 
Separation Graphite 

Sand, slag, and 
crucible residues 

Plutonium processing 
residues 

MAS RD&D Magnesium oxide None (physical process) 
Experimental Graphite 
Process Sand, slag, and 

crucible residues 

Plutonium processing 
residues 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Acidic effluents 
solutions Acidic filtrate solutions 

Plutonium oxide Anion exchange resins 

Leaded gloves 

Jl 

Plutonium-rich Plutonium-lean 
materials materials{< DL) 

Leaded gloves 

Plutonium-rich Plutonium-lean 
materials materials{< DL) 

Leaded gloves 

EPA 
Codes2 

D006, D008, 
*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

*D008 

*D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

MB Nitric Molten salt extraction Hydrochloric acid 
Dissolution of salts Nitric acid 
Molten Salts 

MELL Mediated Cellulose-based Nitric acid 
Electro- materials Cobalt nitrate 
Oxidation of Cerium nitrate 
Low Level 
Waste (LLW) Platinum anode 

Titanium anode 

Stainless steel cathode 

MF Metals Furnace Plutonium metal items None (physical process) 

ML Non-Plutonium Metal equipment w/ Nitric acid 
Metal Leach Pu surface Calcium fluoride 

contamination Hydrofluoric acid 

MPD Cascade Plutonium oxide (salts Nitric acid 
Dissolver or residues) Calcium fluoride 

Incinerator ash Potassium hydroxide 

Sodium hydroxide 
Aluminum nitrate 

NC Non- Noncombustible Calcium fluoride 
Combustible material w/ surface Pu Nitric acid 
Leach contamination Hydrofluoric acid 

Aluminum nitrate 

Argon 

NL Non- Debris (metal, glass, Nitric acid 
Combustible plastic) 
Leach 

NR Nitrate Recovery None (not activated) None 

- ------ - -----

Process Outputs 

Product Waste Stream1 

Plutonium solutions Acidic solution 

Leaded gloves 

Plutonium solutions Plutonium oxide 

Plutonium oxide (<DL) 

Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium solutions Metal equipment 

Leaded gloves 

Plutonium solutions Plutonium residues 

(< DL) 

Leaded gloves 

Jl 

Plutonium solutions Leached 
noncombustible solids 

Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

None None 

EPA 
Codes2 

*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

*D008 

D006, D008 
*D008 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D006, D008 
*D008 

D006, D008 
*D008 

None 
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TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-I7I5) 
Effective Dafe: 03/21102 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

OD Oxide Coarse oxides Nitric acid 
Dissolution Hydrofluoric acid 

Aluminum nitrate 

Calcium fluoride 

Argon 
OH Hydroxide Americium hydroxide Nitric acid 

Precipitation solutions from the Sodium Hydroxide 
FFTF and Breeder 
Oxide Production 
processes 

OY Oxalate Plutonium nitrate Oxalic acid 
Precipitation solution (eluate Urea 

from anion Hydroxylamine nitrate 
exchange) 

Nitric acid 

Aluminum nitrate solution 

PA Passivation Glovebox sweepings, None (physical process) 
oxides containing 
unoxidized 
plutonium metal, 
carbides, and 
nitrides 

PAF Passivation Pyrophoric plutonium Argon gas 
Furnaces metal and alloys 

PR Peroxide Oxide dissolution Hydrogen peroxide 
Precipitation filtrate Nitric acid 

Sulfuric acid 

Sodium hydroxide 

PS Peroxide Plutonium-containing Hydrogen peroxide 
Precipitation of nitric acid solutions Nitric acid 
MSE Salts Sodium hydroxide solution 

Process Outputs 

Product Waste Stream' 

Plutonium in acidic Plutonium residues 
solutions (<DL) 

Leaded gloves 

Americium solutions Americium solutions 

Plutonium solutions (<DL) 

Leaded gloves 

Plutonium oxalate Plutonium solutions 
cakes (<DL) 

Plutonium oxide Leaded gloves 
Plutonium solutions 

Plutonium oxide Leaded gloves 

Passivated materials 

,. 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Leaded gloves 
solutions 

Americium oxalate 
cakes 

---

EPA 
Codes2 

D006, D007, 
D008, "'D008 

D006, D007, 
D008, "'D008, 
D009, DOll 

*D008 

"'D008 

"'D008 

"'D008 

"'D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

PT Plutonium! Plutoniurnlthorium Nitric acid 
Thorium ()xide residues Nitrate-based ion exchange 
Separation resin 

Sodium hydroxide 

Chloride-based ion 
exchange resin 

PTS RD&D Variety of residue None {physical process) 
Pretreatment matrices, including 
Study ash 

RB Roasting and Plutonium oxide None (physical process) 
Blending 

RBJ Roasting and Plutonium oxide None (physical process) 
Blending Jr 

RC Rotary Calciner Ash None (physical process) 

Graphite crucibles 

Uranium oxide 

RCM Rich Column Plutonium in nitric Anion exchange resin 
Material Ion acid solutions Aluminum nitrate 
Exchange Nitric acid 

Sodium nitrite 

Hydroxylamine nitrate 

Hydrogen peroxide 

Oxalic acid 

Hydrofluoric acid 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Caustic liquids 
solutions Thorium-containing 

residues 

Leaded gloves 

None Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Calcined ash Leaded gloves 

Jl 

Plutonium in nitric acid Acidic effluent solutions 
solutions Filtrate solutions 

Plutonium oxide Leaded gloves 

- --- ----

EPA 
Codes1 

D007, *D008 

D005, D006, 
D007, D008, 
*D008, DOll 

D006, D007, 
*D008 

D006, D007, 
*D008 

D005, D006, 
D007, D008, 
*D008, DOll 

D005, D006, 
D007, *D008 
D008, D009, 

DOll 

--
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

RFX Ion Exchange Plutonium in nitric Anion exchange resin 
acid solutions Aluminum nitrate 

Nitric acid 

Hydroxylamine nitrate 

Hydrogen peroxide 
Oxalic acid 

Hydrofluoric acid 

Sodium Nitrite 

Sodium Hydroxide 

Phenolphthalein in ethanol 

Potassium fluoride hydrate 

RO Oil Recovery Vacuum pump oils Trichloroethylene (used 

Contaminated once in 1979) 

organics 

RR Ion Exchange Plutonium in nitric Anion exchange resin 
acid solutions Aluminum nitrate 

Nitric acid 

Sodium nitrite 

Hydroxylamine nitrate 

Hydrogen peroxide 

Oxalic acid 

Hydrofluoric acid 

sc Cascade Sand, slag, and Potassium hydroxide 
Dissolver, G437 crucible residues Sodium hydroxide 

Ash Nitric acid 
Magnesium oxide Aluminum nitrate 

crucibles Calcium fluoride 

Hydrofluoric acid 
-- -

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Acidic effluents and 
solutions filtrate solutions 

Plutonium oxide Ion exchange resins 

Leaded gloves 

Plutonium residues Oils and organics on 
vermiculite 

Leaded gloves 

Plutonium in nitric acid Acidic effluents and 
solutions filtrate solutions 

Plutonium oxide Ion exchange resins 

Leaded gloves 
j; 

Plutonium in nitric acid Alkaline scrubber 
solutions solutions 

Plutonium oxide Residues(< DL) 
residues Leaded gloves 

EPA 
Codes1 

D005, D006, 
D007, *D008 
D008, D009, 

DOll 

D006, *D008, 
D040 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

-

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

SP Scrap Filter residues Nitric acid 
Dissolution, Glovebox sweepings Hydrofluoric acid 
G438- Coarse oxides Aluminum nitrate 

Calcium fluoride 

Argon 
SSD Special Scrap Miscellaneous oxide Nitric acid 

Dissolution scrap items Hydrofluoric acid 
sx Americium Americium-containing Nitric acid 

Processing hydroxide cakes 
Silicon Removal , 

TDC Thermal Cellulose items Potassium hydroxide 
Decomposition Argon 
of Cellulose Filter Aid 
Items R&D 

UPS Uranium/ Uranium-plutonium Aluminum nitrate 
Plutonium oxide mixtures Nitric acid 
Separation 

us Uranium Calcined solid Nitric acid 
Separation for solutions containing Oxalic acid 
Solid Solution uranium or plutonium Sodium oxalate 
Feed oxide 

US2 Uranium Plutonium/uranium Nitric acid 
Separation for oxide 
Non-Solid 
Solution Feed 

vc Variable CSMO Miscellaneous oxide Nitric acid 
Scrap 
Dissolution 

scrap items Hydrofluoric acid 
-------

Process Outputs 

Product Waste Stream1 

Plutonium oxide Acidic scrubber 
residues solutions 

Plutonium filtrate Residues (<DL) 
solutions Leaded gloves 

Plutonium in nitric acid Residues 
solutions Leaded gloves 

Americium solutions Silica gels 

Leaded gloves 

Plutonium solutions Caustic scrubber 

Plutonium residue solutions 

Ash Plutonium solutions 
(<DL) 

Leaded gloves 

Plutonium oxide Uranium wash and 
filtrate solutions 

Leaded gloves 

Pluton!pm oxide Acidic uranium 
solutions 

Leaded gloves 

Plutonium oxide Acidic uranium 
solutions 

Leaded gloves 

Plutonium nitrate Residues(< DL) 
solutions Leaded gloves 

------ ---

EPA 
Codes1 

D006, D007, 
D008, *D008 

D006, D007, 
D008, *D008 

*D008 

D005, D006, 
D007, D008, 
*D008, DOll 

*D008 

*D008 

*D008 

D006, D008, 
*D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 
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WASTES FROM PLUTONIUM CONVERSION AND SCRAP RECOVERY OPERATIONS 

by 

D. C. Christensen, D. F. Bowersox, B. J. McKerley, and R. L. Nance 

ABSTRACT 

This report deals with the handling of 
defense-related wastes associated with plutonium 
processing. It first defines the different waste 
categories along with the techniques used to assess 
waste content. It then discusses the various treaement 
approaches used in recovering plutonium from scrap. 
Next, it addresses the varioUs waste management 
approaches necessary to handle all wastes. Finally, 
there is a discussion of some future areas for 
processing with emphasis on waste reduction. 

_::· ,:· -·~ - ~-

I. IN'IRODUC"IION 

-,. 

_ Although_. _v~'?' small quantities of plutonium exist in nature, it is 

essentially a manmade_ ele_ment produced .in urani~_-fueled power_ reactors. 

It is element,.number 94 and is a member of the actinide series. 

Researchers have identified isotopes ranging in mass from 232 through 246, 
' ' 

all of which are radioactive. 
- -- The most abundant isotope, and therefore the 

• '~- ':!:" - •• 

most important, is 231Pu. 

Since its discovery by G. T. Seaborg and coworkers in 1940, an immense 

amount of research into the physical _and chemical properties of the element 

has_taken place. Scientists now know more about the chemistry and 

metallurgy of plutonium than they know about many of the more common 
- ~ - - -

elements. The chemistry and metallurgy are complex because plutonium 

exists in six allotropic phases and forms compounds in five different 

valence states. These complex properties both aid and hinder the handling 

and processing of plutonium. The separation of plutonium from other 
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elements generally depends on the ability to control the oxidation state 

and to adjust it at will. 

In the national defense complex, plutonium is first produced in 

production reactors. It is then extracted by solvent-extraction techniques 

and concentrated as a liquid plutonium nitrate. The nitrate is then 

converted to either an oxide or a fluoride and reduced to metal. The 

resulting product metal is sent for fabrication of various parts and 

components. It is this fabrication process that generates the major 

portion of waste and scrap. 

Generation of nonspecification plutonium and plutonium-containing 

residues occurs in all phases of the production and recycle of components 

and in the chemical processing of.scrap residues to recover that plutonium. 

The recovery of this scrap and the recycle of plutonium is the charter of 

the residue-processing facilities. Recovery of the plutonium from these 

residues is essential for a number of reasons. The plutonium is expensive 

to produce in the reactors. The scrap is not amenable to waste disposal 

because of scrap matrix, intrinsic radiation, and plutonium content. The 

scrap therefore must be stored in ceriified storage vaults, a costly 

process. Finally, the plutonium is a fissile material that requires 

extensive safeguards procedures to insure 'that the material is maintained 

in a secure· environment. It is much easier and therefore much less costly 

to safeguard material in high-density and easily measured forms such as 

high-purity metals and oxides. 

Plutonium-containing scrap can conveniently be divided into two 

categories. The first, primary scrap, is •crap that occurs in the 

.. ·plutonium foundry ~cl results from the casting, alloying, forging, and 

machining of the metal. Another component of primary scrap ·is items that 

are removed from service and must be reprocessed. The· primary scrap 

category includes graphite from molds, fused salts from extractive 

metallurgy, plutonium oxide from burned casting and machining residues, 

impure plutonium metal, and a small amount· of equipment and supplies such 

as cleaning rags, dry-box gloves, and dry-box windows. 
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Secondary scrap, the second . category of scrap, results from the 

processing of the primary scrap items. The ultimate goal for processing 

scrap is to return the plutonium to a usable form as quickly and 

efficiently as possible. Unfortunately, plutonium is an outstanding getter 

and exhibits a propensity to oxidize in an oxygen environment. These 

characteristics, together with the fact that plutonium readily fc.rms 

compounds in five different valence states, make the task of efficient 

separation and recovery a challenging one. The processing of impure metals 

and oxides generates a wide varieey of leaner scrap forms including ash, 

undissolved oxide heels, metal reduction slags and salts, ceramics, 

sludges, chloride salts, and miscellaneous items. These items constitute 

secondary scrap. They are characteristically leaner in plutonium-content 

and more difficult to process. 

A number of facilities have been established to recover both primary 

and secondary scrap. The technology used in_these facilities ranges from 

1950s vintage processes up to state-of-the-art methods. Much of this 

technology was designed into the facilities just before commissioning and 

has not undergone much renovation. Most facilities are now undergoing new 

capital construction, and management realizes the need to update the 

technology to improve process efficiency, reduce scrap generation, reduce 

waste generation, reduce radiation exposure to workers, improve 

accountability and safeguards, and improve cost efficiency. Future 

facilities will take advantage of improved process-control technologies, 

automation and robotics, and on-line or at-line analytical capabilities. 

In addition, waste management will play an ever-increasing role in 

dictating how pluton!~ residues will be handled and processed. 

This report first defines how residues/wastes from plutonium 

c~nversion are classified and then discusses the state of technology for 

residue-processing methods. (Ye do not intend the discussion to be a 

comprehensive treatise on residue processing, but rather a summary of 

proven cechniques. References, where appropriate. allow the reader to 

quickly find more de~ailed informa~io~ on a particular subject.) Next, we 
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review current vasee-ereaemene techniques and conclude with a statement on 

the potential of emerging technologies. 

II. 'DEFINITIONS AND CHARACTERIZATION OF RECOVERA!LE MATERIALS 

A. Processing Concerns 

Any chemical processing system seeks to provide a high-quality product 

while generating a minimum quantiey of sideseream .. eerial. The sidestream 

quite oft:en ~oneains a concent:ration of reactants as well as a 

concentration of the produce. It also quite often is-aade up of more than 

one rype of item. Almost always, economic considerations det:ermine if this 

sidestream warrants further processing or whether discard is appropriate. 

The criteria for determining the economics include the cost of recovery of 

materials, waste disposal including transportation, the value of reactants 

and products, and social or political consequences (social risk). 

Althoulh aost plutonium facilit:ies use this same approach in 

evaluating the disposition of sidesereams in plutonium processing, there 

are significant differences that add to the costs. These differences 

include additional costs for safegu.arc!s, accouneabiliey, 

safety, and protection froa radiation exposure. 

criticality 

1. Safeguarc!s. Because plutonium is a fissile material,- facilieies 

.ust provide safeguarc!s to insure limited access· to the material. 

Safeguards are also important when material leaves facilities in transit to 

processing sites. Safeguards includes all physical and mechanical 

barriers.· JU&rd forces to insure active response, and security-awareness 

training and cer~ification. 

2. Accountabiliey. 

facilities .ust account 

aoney. The variety of 

radioactive properties 

lecause plutonium 1s • fissile 

for it in auch the same waybanlcs 

plutonium isotopes, each having 

and different masses, causes 

material, 

account for 

different 

the biggest 

accountability problem. Many isotopes exist in a homogeneous mixture in 
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each plutonium-containing item. The techniques used for accountability 

include physical-property measurements (weight and density), radioactive

property measurements (neutron counts and gamma scans}, and chemical

property measu~ements. None of ehese are exact sciences. Accountability 

is therefore a technique of using the best approach available to arrive at 

a close estimate of the quantity of plutonium in each item. 

3. CriticaliFY SafeFY. Some isotopes of plutonium undergo spontaneous 

fission and therefore pose a hazard because of small critical masses. 

Process equipment is designed to prevent assembly of a critical mass if the 

equipment or process undergoes an upset. For this reason, many processes 

are designed with limited flow rates. limited reactor dimensions (small 

sizes), and/or limited batch sizes. Economics of •cale, realized by large 

chemical-processing plants, are rarely transferable co plutonium processing 

facilities. These considerations directly affect processing costs. 

4. Radiation Exposure. Flutonium emits alpha particles, neutrons, and 

gamma rays. These forms of radiation can be damaging co biological tissue 

if the exposure time and intensity of the radiation are sufficient. Alpha 

radiation is a nonpenetrating form of radiation and is generally eliminated 

by the glove-box operations. On the other hand, shielding can moderate 

neutron and gamma radiation but not completely eliminate it under normal 

working environments. All plutonium facilities observe personnel 

radiation-exposure guidelines deemed to be safe. To comply with these 

guidelines, facilities quite often need additional shielding. In areas of 

particularly high radiation exposure, personnel are often rotated among 

jobs so that one employee does not receive an excessive level of exposure. 

Both of these activities add cost to the operations. An additional burden 

to the operati~ns is the constant monitoring required to assess radiation 

exposure levels. 

5. Summary. These four items do not constitute a comprehensive list 

the plutonium-processing indus~ry. but they are major of challenges to 

examples of unique cost impacts. The costs associated with these 

processing concerns are generally hidden within ~he direct operating cos~s 
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because they are, indeed, considered necessary to perform the direct 

operation. These unique costs, therefore, are incorporated into the cost 

of plutonium recovery and become part of the considerations.in deciding the 

disposition of sidestreams. 

B. Economic Discard Limit (EDL) 

The result of calculations ·that take into account· all costs of 

plutonium handling is the economic discard limit (EDL), 1 a level of 

plutonium concentration above which recovery would be economical. In other 

words, the EDL represents the plutonium concentrations at which recovery 

costs would equal the value of the recovered plutonium. The procedure for 

calculating EDL values is easily derived from the following definition: 

Value of 
Plutonium 2!: 
Recovered 
Ketal 

Head-End 
Recovery 
Costs 

Avoided New Metal 
- Vaste M6: + Waste Mgt + Conversion 

Costs Costs Costs 

Substitution of costs in ~e above expression and rearrangement of the 

terms yield the following relationship for the EDL: 

where 

C· +· C (1-f) 
EDL • r(V - ~ )Y 

c 
(1) 

EDL • economic discard limit, concentration of plutonium in the residue or 
scrap mate~ial (g Pu/kg bulk), · 

Cr • unit cost of recovering plutonium from bulk and converting it to a 
concentrated nitrate or oxide ($/kg bulk), 

Cw - total waste aanagement cost of initial bulk residue, including 
packaging, •torage; ancl shipping ($/kg). 

f - ratio of the quantity of new waste (after processing) to original 
bulk. 
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-value of pluconium ($/g), 

- cosc of convercing purified pluconium concencrace as oxide or nicrace 
to spec-grade metal ($/g Pu), and 

- yield, or fraction of plutonium 1n original residue 
spec-grade metal (1DCludes immediace recycle but 
recoveries). 

eonverced to 
not secondary 

Two important terms emerge from the use of chis calculation: scrap and 

waste. Scrap is that material having a plutonium concentration above the 

EDL value for thac matrix and is therefore material that will undergo 

further processing for plutonium recovery. (Often the terms scrap and 

residue are used interchangeably to define recoverable material.) Waste, on 

che other hand, is that material having a plutonium concentration below the 

EDL value for that matrix and is therefore destined for disposal. 

The operating coats used co derive the unit-cost terms include all 

direct and indirect costs related to the recovery operations such as direct 

labor, indirect labor, materials and supplies, technical and engineering 

support, health protection, and analytical/standard laboratories. Also 

included are shared or distributed building costs such as building 

maintenance and ucilities. 

The term V in the equation above r•presents the value of plutonium. 

In realiey, it represents the cost of producing and recovering virgin 

plutonium from production reactors and ·converting it to usable metal. 

Historically. the value of plutonium and the cost of recovery (Cr) have 

been the predominant factors in determining the EDL. More recently, the 

coats associated with waste management (Cw> have become more significant. 

Indeed. they will likely become the dominant aspect in determing EDLs in 

the future. 

Waste-management costs also include direct labor, indirect labor, 

materials. supplies, technical and engineering support, health protection, 

analytical/standard laboratories, and building maintenance and utilities. 

Other indirect charges include packaging, certification, seorage, shipment, 

and final disposal including monitoring. At present, the only site 
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certified for receipt of plutonium-contaminated waste is the W'aste 

Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico. The facility has 

developed an extensive waste acceptance criteria (WAC) for defining such 

chings as packaging, radiation levels, material content, reactivity, and 

particle size. 

The Deparement of Energy (DOE) provides the following official 

definition of transuranic (TaU waste): 2 

TaU Waste. Without regard to source or form, 
radioactive waste that at the end of institutional 
control periods is contaminated with alpha-emitting 
transuranium radionuclides with half-lives greater than 
20 years and concentrations greater than 100 nCi/g. 
Regarding the Waste Isolation Pilot Plant, high-level 
waste and spent nuclear fuel as defined by this Order 

. are specifically excluded by this definition. 

C. Levels of Recovery 

The EDL now becomes the criteria for defining the level of recovery 

for scrap items. Scrap, unfortunately, exists as a large number of 
. . . 

different items and in a large variety of matrices.· To simplify the 

evaluation of •crap items, researchers have developed • list of categories 

and have clustered scrap items using categorical criteria. The ~nitial 

criteria aegregate material into three major catagories: High-Level, Major 

Low-Level, and Other Low-Level. 

The High-Level category encompasses high-plutonium-concentration items 

that can be processed quickly and inexpensively. Items in 'this category 

generically include oxides and impure metals in which plutonium 

concentrations are generally above SOt. 

The Major Low-Level category encompasses items that involve moderate 

turnaround · times, routine processing 

routine techniques. These items are 

aqueous dissolution and purification, 

8· 

sequences, and well-established and 

almost exclusively processed by 

although in some instances high· 
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temperature extractive metallurgical techniques offer acceptable 

alternatives. Items in this category generically include reduction slags 

and salts, impure oxides, and ash. 

The Other Low-Level category encompasses items that are not routinely 

processed, items that are not produced in high enough volumes to justify 

routine processing, and items that require special handling. They 

generally have very low plutonium concentrations and, because of their 

unusual nature, are somewhat more expensive to process than items in the 

Major Low-Level category. Items in this category include ceramic 

crucibles, graphite. combustibles, and insulation. 

Unfortunately, breaking the plutonium scrap 

categories does not sufficiently allow definition 

into these three 

of recovery cost or 

assessment of a proper EDL value for these items. There are simply too 

many different techniques used to recover items in each broad category to 

accurately assess recovery costs. Therefore, to further facilitate the 

analysis of recovery cost, ehe specific materials commonly processed for 

plutonium recovery are further broken into the following 24 higher-order 

categories: 

Low-Level Scrap 
1. Graphite 
2. Combustibles 
3. Incinerator Ash 
4. Oxide Heels 
5. Reduction Slags 
6. Insulation 
7. Ceramics 
8. Scrap Metal (Iron, Plutonium) 
9. Glass 

10. R.u.bber 
11. Sludge 
12. Chloride-lased Salts 

a. Extractive Metallurgy 
b. Electrolyte 
c. So1vent 

13. Pu/U Mixtures 
14. Pu/!h Mixtures 
15. Pu/Be Mixtures 
16. Pu/Np Mixtures 
17. Pu/Zr Mixtures 
18. Pu/Al Mixtures 

(Major Low-Level) 
(Major Low-Level) 
(Major Low-Level) 

(Major Low-Level) 
(Major Low-Level) 

... 
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High~Level Scrap 
19. Impure Me~al 

a. Nonspecifica~ion Me~al 
b. Anode Heels 

·20. Rich Plutonium Oxide (>85') 
21. Lean Plutonium Oxide (<85t) 

The ma~erials within each of the 24 categories have similar properties 

and require basically the same processing steps for plutonium recovery. Ye 

can therefore measure the cost of recovery and calculate an independen~ EDL 

for each category. 

0. Assay of Scrap 

The application of the EDL is straightforward. The units associa~ed 

with the EDL are grams of plutonium per kilogram of bulk weigh~. lJhen a 

discrete scrap item is generated, the operator must assay the scrap and 

measure the concentration of plutonium. 3 There are a variety of 

satisfactory techniques for determining the plutonium concentra~ion, but 

all fall within two categories: destruc~ive and nondestructive. 

1. Destructive Techniques. Destructive techniques involve taking 

representative samples from the scrap matrix and performing de~ailed 

chemical analysis. Plutonium assay, for instance, involves dissolving the 

sample in hydrochloric acid (HCl), reducing it with a lead reductan~. 

rinsing it, titrating i~ with cerium(IV), and detecting the end poin~ 

potentiometrically. Each sample requires that a reagent blank be run in 

parallel to compensate for reagent interference. The reliability varies 

with the quali~ of the feed sample but can be accurate to within O.OSt. 

Certain elements, including iron, molybdenum, titanium, uranium, t:ungsten, 

vanadium, and chrome, interfere with the reliabili;y of the analysis and 

can cause serious deviations in results if the analyst does not compensate 

for them. 
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Ano~her very impor~an~ des~ruc~ive ~echnique is ~he de~ermina~ion of 

differen~ plutonium iso~opes by mass spectrometry. This process involves 

sample dissolu~ion in HCl, ion exchange, elu~ion, and rinsing. !he analys~ 

then injec~s ~he sample into the mass spectrometer, which shows ~he 

dis~ribu~ion o~ isotopes within ~he sample. This analysis is impor~an~ 

because of its use in conjunction with the various. nondes~ructive 

~echniques for providing quan~itative analysis. 

2. Nondestructive Techniques. Nondes~ruc~ive assay {NDA) ~echniques 

used in assaying plu~onium-bearing scrap include alpha counters, neutron 

counters, gamma scans, and calorimetry. All techniques used for nuclear

material assay mus~ be calibrated with appropriate and approved reference 

s~andards. All calibration standards should be traceable to ~he 

appropriate National Measurement System standards. 

a. Alpha Counters. Alpha spectrometry is an isotope-specific ra~her 

than elemen~·specific analytical method that is particularly well-suited ~o 

measuring low plutonium concentrations in waste streams, The method also 

has been applied to the determina~ion of plutonium in dissolver solu~ions 

following such . processes as solvent extraction. Quantitative alpha

particle spectrometry is based on measurement of the alpha-radiation 

intensity of the sample. The major problem is tha~ alpha particle energy 

· interactionS with elec~rons rapidly degrade and are completely a~tenuated 

by as li~tle as 5 em of air. A~tenuation by water and self·absorption are 

even more rapid. Analysts perform normal alpha spec~rome~ry on ~bin, dry 

films u.ing standard alpha detectors such as proportional, scintilla~ion, 

and solid·a~a~e coun~ers. 

b. Neutron Coun~ers. NDA ~echniques using neu~ron counting are either 

passive or active. Passive assay uses uaturally occurring neutrons as 

direct elemental or isotopic signatures. Active assay involves irradiating 

the sample wi~h neutrons or pho~ons to induce nuclear or electronic 

interactions in ehe sample matrix. The resul~ing neu~rons are in~erpre~ed 

to de~ermine the amoun~ of ehe desired element present. 
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Neutrons from plutonium samples arise from either (o,n) reactions or 

fission. The (a,n) neutrons result from the alpha decay of plutonium and 

the subsequent · action of the alpha particles on light elements in the 

sample matrix. The neutron yield is a function of alpha-particle energy, 

the (a,n) cross sections of the matrix elem~nts, and the matrix 

configuration. Furthermore, the alpha-particle intensiey depends on the 

isotopic composition and is particularly sensitive to 231 Pu content. As a 

consequence, (a,n) neutrons ordinarily are not useful as a quantitative 

signature for plutonium, and, in face, they usually constitute a large 

background that must be eliminated from most measurements. 

Fission neutrons result from spontaneous fission or from fissions 

induced by an external neutron soUrce such as 262Cf. Because the fission 

process produces more than one neutron per fission, coincidence counting 

can differentiate fission neutrons from (a,n) neutrons. 

With passive neutron methods, analyses can measure both spontaneous 

fission and (o,n) neutrons. The (o,n) neutron yield is sensitive eo the 

light-element content, particularly fluoride. Using coincidence-counting 

techniques can make this method specific for spontaneous fission neutrons, 

but some sensitiviey will be lost. 

c. Gamma-Ray Measurements. Passive gamma~ray techniques benefit 

conventional materials accounting of uranium and plutonium because 

investigators can use these emission techniques to quantify any 236U and 

2 31Pu contained in the solid low-level waste generated by reprocessing and 

conversion operations. 

For assay _of 2SIU and 2SIPu contained in 55-gal. drums of low-level 

waste, analysts measure the 186-keV and 414-keV lines, respectively. A 

drum scanner that uses a sodium iodide (Nal) detector to measure the 

414-keV gamma ray from 2S 1Pu can detect -1 g of 2s•ru in • 5-min sean; a 

lithium-drifted germanium (GE[Li]) detector can provide · much higher 

resolution. The relative accuracy for measuring >10 g of 2soru can be as 

good as lOt in matrices of low atomic number and ranges to SOt in unknown 
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matrices. Hence, the 

administrative control 

matrices. 

measurement accuracy depends largely on the 

exercised in sorting waste to ensure reproducible 

In addition to Nat and Ge(Li) detectors, intrinsic germanium detectors 

also provide gamma-ray measurements. The Ge(Li) and intrinsic germanium 

detectors provide much better energy resolution for adjacent peaks, but 

they require liquid-nitrogen cooling. Nevertheless, one or the other is 

required if good quantitative data on isotopic abundances are to be 

obtained. Because it is a rugged on-line instrument, investigators prefer 

the Nat detector if overlapping spectra are not a problem. 

d. Calorimetry. Plutonium calorimetry is an NDA technique based on 

measuring heat generated by the radioactive decay of plutonium and 

americium. All but a negligible part of the decay energy is transformed 

into heat when the sample and calorimeter walls absorb the decay particles 

and rays (alpha, beta, and low-energy gamma). In plutonium from processed 

reactor fuels, the energy from alpha decay predominates, and the energy 

release from 21 1 Pu, the plutonium isotope with the highest specific 

activity, is dominant. 

The calorimetric method consists essentially of measuring the 

electrical energy needed to duplicate or balance the rate of heat emission 

(power) from the sample. A thermal resistance separates the heat source 

(standard or unknown sample) in the calorimeter chamber from a constant· 

temperature environment (heat sink). In steady-state operation, 

establishing a constant temperature difference beeween the calorimeter 

chamber and the surrounding environment determines equilibrium; the thermal 

energy transferr~d to ehe environment must equal that generated in the 

calorimeter chamber. 

Calorimetry is applicable to the assay of materials such as oxide 

powder or metals that have high plutonium concentrations. An analyst can 

determine the total power of a sample without subsampling or aliquoting, 

per=itting assay of sealed containers of material. Furthermore, 
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calorimetry is relatively insensitive to the geome~ry and ma~rix effeces 

thae are major concerns in many oeher NDA meehods. 

Calorimeery is both precise and accurate. In spiee of poteneial 

sources of error. the precision of a plutonium assay by calorimeery, 

expressed in eerms of relative seandard deviation (RSD). typically is 0;5% 

or beteer. However. because the design and construction of a calorimeeer 

depend on the magnitude of the sample power, the physical size of ehe 

sample, and the type of radiation emitted. a universal calorimeter for all 

measuremene is neither practical nor economical. 

e. Oeher NDA Techniques. Other NDA techniques, not 

here. include balances and densitometers. Naturally. 

equipment require regular calibration verification. They 

elaborated on 

these types of 

are frequently 

used for confirmation measurements in concert with other analytical 

techniques bu~ in some cases are used as the primary means of accounting 

for plut.onium. 

3. Summary. Evaluating the variety of t.echniques for determining the 

plutonium cont.ent. of a scrap item makes obvious the fact. that no one 

technique can be used in all cases. In fact. investigat.ors generally use 

rwo or more techniques to assay every discrete item. No single technique 

is absolute, and a certain margin of variability exist.s with each 

technique. These are crucial point.s in evaluation processing parameters, 

operational safety. and, in part.icular, criticalit.y safet.y. 

the way that mat.erial is categorized toget.her with the assay 

techniques represent.s the basis for designing recovery techniques. 

Processing approaches are designed around the feed matrices. The desired 

end product and ways t.o minimize wast.e are also crucial considerations. 

Operating const.raint.s including criticality. radiation exposure, and batch 

sizes further help t.o design the processing approach. The following 

sections further discuss the various approaches used in recovering 

plutonium from different scrap matrices. 
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III. PRODUCTS RECOVERY AND llTILIZA'IION 

A. Primary Treatmen~ Approaches 

The processing ~echnology for plu~onium is especially in~eresting and 

challenging because of ehe many scrap matrices, the wide range of chemical 

contaminants, and the s~ringent health, safety, and materials 

accountability requirements employed in the nuclear industry. In addition, 

plutonium possesses ~he unique chemical proper~y that allows the 

simultaneous existence in solution of ~he III, IV, V, and VI oxidation 

states. 'Io make the situation even more challenging, ~here is a relatively 

small oxidation poten~ial difference between each state. This multiplicity 

of states and plu~onium's abili~y ~o form complexes in the III and IV 

states provide the founda~ion for the separation and purification of the 

plutonium from other elements. 
. : 

Plutonium solu~ion-processing ~echnology is composed of unit 

operations ~hat can be conveniently divided into four main categories: 

• head-end opera~ions, 

• separation and purifica~ion by precipita~ion, 

• nitrate anion-exchange, and 

• chloride operations. 

Processes must provide ehe flexibility to handle extremely low level 

combustible and noncombustible scrap such as cheesecloth, glove-box gloves, 

and high-efficiency particula~e air (HEPA) fil~ers; chloride-based residues 

such as direc~ ~~ide reduc~ion (DOR) and electrorefining (Ea) salts; and 

residues such as impure oxides and impure plutonium metal containing high 

percentages of plutonium. 

1. Head-End Operations. The principal uni~ operations 

~his area of plu~onium processing include incineration, 

involved in 

leaching of 

noncombustibles, conversion of pyrophoric metal and compounds to stable 

oxides, and dissolu~ion. 
15 
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Plutonium-recovery cost depends upon the plutonium concentration in 

the residues to be processed and upon the matrix material involved. The 

more dilute the plutonium is, the more nonradioaccive material has to be 

processed to obcain a given amount of plutonium. The ratio of the weight 

of che nonradioaccive material to the weight of plutonium is often 

significancly greater in solid residues, such as rags, than in feed 

solutions. Recovering plutonium from solu'tion by solvent-extraction, ion

exchange, or precipitation cechniques can be quite easy. Unfortunately, no 

single method now exists that will scavenge the plutonium from solid 

materials. 

Incineration, the preferred method for cellulosics such as rags and 

paper (Fig. 1), reduces the original volume of dry rags by approximately 

one order of magnitude. Because completely burning rubber and plastics is 

difficult and because burning polyvinyl chlorid~ (PVC) liberates corrosive 

HCl, researchers developed an alternate processing method chat involves 

pickling compatible plastics such as PVC and polypropylene in boiling 

ni'tric acid (HN03) and fluoride ion (F·)c• 5 (Fig. 2). However, some sites 

prefer 'to burn rubber and plastics in an oxygen-fed incinerator constructed 

with a stainless steel shell lined with fire brick. For reasons explained 

on page 21, experts do not recommend incineration of leaded glove-box 

gloves that have been exposed to HN03 for extended periods. 

Depending upon feed material, the incinerator operates between 200°C 

and 900°C. Yben the incinerator burns cellulosic material such as paper 

and cheesecloth, lower temperatures are sufficient. However, more complete 

combustion of plastics and rubber occurs only at higher temperatures. This 

high-temperature incineration tends to create refractory oxides of 

plutonium that a~e significantly more difficult to leach from the resultant 

incinerator ash. 

A precreaement calcination step ameliorates the potential difficulties 

in processing. incinerator ash from the combuscion of rubber and plastics. 

At Los Alamos, this operation uses rotary calciners to remove incompletely 

oxidized organic material from the incineration of macerials such as 
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plaseics, rubber, wood, cellulose, and oil (Fig. 3). This calcinaeion seep 

ehe flow of pure oxygen for a length of time and ae a eemperaeure 

thae will resule in almose total oxidation of ehe organic 

maeerials.• A rotary calciner consises of a stainless steel eube encased in 

large resistance heaeers and coneaining ehe maeerial ehae is being 

calcined. A rotaeing paddle insereed in the calcination eube keeps ehe 

maeerial agieated so thae the ash pareicles will be evenly exposed eo 

oxygen and heae and will burn more completely. Agitaeion also prevents 

both localized overheating because of combustion and the subsequene melting 

of the ash eo form chunks. This preereaement process is quite advaneageous 

for ehe following reasons: 

• Organic maeerials sometimes reace vigorously and foam when ereated 
wieh serong HN03 . 

• Emulsions that impede filtr~tion may form when HN03 reaces wieh the 
organic material. 

• These viscous residues also coae the ash-leaching equipment, gloves, 
and glove box, resulting in severe housekeeping problems. 

• Some of the organic materials dissolve in the HN03 eo yield a dark 
solution ehat in turn severely discolors the ion-exchange resin. 

• Organic materials impede the dissolution process. Consequently, 
following their removal, leaching operations require less HN03 • 

Graphite molds used in foundry operaeions generate graphite residues. 

The general process for plutonium recovery from these residues includes 

pretreatment, multiple leaching, and purification. Pretreatment includes 

the mechanical removal of the surface of the graphite containing most of 

the plutonium. 'Ihe remaining graphite usually sufficienely 

decontaminated to be discarded. 'Ihe accumulated scrapings.become candidate 

material for leaching in HN03 and F. until the leached residue meets 

discard limits. Experience has shown that 50\ to 90\ of the plutonium 

becomes soluble during each leaching operation and ehat four passes are 

sufficient. 'Ihe graphite scrapings may also be burned in an oxygen 

atmosphere and the residue from this operation treated as an impure oxide.• 

Rubber and plastics, as meneioned earlier, can be classified as either 
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combus'tible or noncombus'tible. lf 'these ma'terials are treated as 

noncombustibles, wiping the surface with HN03 and r· frequently provides 

decontamination. Wiping is particularly effec'tiye on items that have been 

generaced a short time before processing. Older, s'tored materials require 

more drastic processing 'techniques, including leaching in boiling HND3 and 

r· (Fig. 2). Monitoring the material and removing hot spots can reduce the 

volume of material to be leached. 

Long and Smith1 report that an explosive material, identified as a 

mixture of carboxylic acids containing nitro groups and lead nitrate, was 

formed when leaded glove·box gloves were exposed 'to HN03 and then dried. 

The 'time required for the ni'tration reaction depended upon 'the . area of 

leaded layer exposed, the 'temperature, and acid concentra'tion. One hour 

was sufficient when the leaded layer was in con'tac't with ho't, concen'tra'ted 

HNo3 {15.7~). Approximately ~o weeks were required when operators used 

Hypalon* or neoprene to separate the leaded layer from 7~ acid a't room 

temperature. The diffusion of HN03 through the protective surface limited 

the ra'te of reac'tion, bu't 'the ac'tion of HN03 vapors on 'the leaded layer 

also contributed 'to the reac'tion. Soaking 'the explosive material in water 

at 95°C for 15 min yielded a nonexplosive solid and a liquid. The liquid 

could safely be evapor'ted to dryness and safely decomposed by heat. 

Glove·box opera'tions and R&D projects routinely generate nonplu'tonium 

scrap metal. Vashing or leaching this material in HN03 and r· (Fig. 2) is 

a relatively easy decontamination method. Several techniques allow for the 

removal of gross quanti'ties of plutonium that have been deposited on 

metallic scrap. Hydriding conver'ts plutonium me'tal to a plutonium hydride 

that can be easily removed from the base material. The plu'tonium can also 

be oxidized, or in some cases compounds can be thermally decomposed. 

Abrasion of the me'tallic surfaces may also remove the contamination. 

Dissolution or leaching of these ~lutonium-bearing products makes the 

plutonium soluble. Researchers are also testing techniques such as 

* E.l. du Pon~ de Nemours & Co .• Wilming'ton. DE 19898. 
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vibratory polishing, electropolishing of stainless steel, and electrolytic 

dissolution for possible use on these residues • 

Plutonium·processing facilities generate contaminated glass residues, 

including materials such as Raschig rings, glove·box windows, and 

processing equipment. The leaching process for these materials uses HN03 

and hydrofluoric acid (HF) or calcium difluoride (CaF2) (Fig. 2). Several 

leachings might be necessary to achieve a glass residue that may be 

discarded. A potential hazard in processing glass residues is the presence 

o£ glass shards that can easily penetrate gloves and injure the operator. 

HEPA filters are another type of material widely used in the 

plutonium·processing 

filtering capacity, 

facilities. After the filters 

they may be discarded or, 

have reached their 

if they contain 

concentrations above the . discard limit, they must be processed. The 

general steps in treating this type of material include disassembling the 

filters, leaching the filter media in refluxing HN03 and F·. (Fig. 2), and 

discarding the residues. The frames that house the filtering media may 

usually by discarded without processing. 

Some production facilities use the generic term sludge to designate 

material that has settled to the bottom of solution·storage tanks or other 

process vessels. The precipitate found in most waste and process streams 

may also be referred to as sludge. Depending upon the nature and source of 

the residue, facilities may treat this material by washing, leaching, or 

dissolution in HN03 plus HF or CaF2. 

Sand, alag, and crucibles are the residues from the calcium reduction 

of plutonium tetrafluoride (PuF 4) to form plutonium metal. The sand and 

crucible aaterials are magnesium oxide (MgO), which may contain a silicon 

dioxide binder, and slag, which is principally a mixture of CaF2 and minor 

amounts of calcium oxide (CaO). Sand, slag, and crucibles from some sites 

contain large amounts of calcium iodide, which operators add before the 

initiation of the reduction step to boost the reaction temperature and 

allow the reaction to go to completion. Careful sorting of this material 
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may allow discard of low·level plutonium residues. Material requiring 

further processing is sent to a pretreatment operation where a 

crusher/pulverizer converts it to a powder. This step allows an auger 

feeder to add the material to the first stage of a 6-in. cascade 

dissolution system.'•' Technicians add pulverized sand, slag, and crucible, 

HN03 , and aluminum nitrate (Al(N03) 3•9H2o] concurrently to the first 

dissolver, and air-lift mixing provides for adequate solid/liquid contact 

(Figs. 4 and 5). An immersion steam loop heats the material to about 90°C. 

The solution cascades through the second and third stages before 

filtration. The small heel remaining after dissolution is usually combined 

with the next feed material. The off·gas from this process passes through 

a condenser and is then scrubbed in caustic solution to neutralize the 

volatilized iodine and to retard the corrosion of process equipment. After 

filtration, the solution is processed by solvent extraction or ion 

exchange. _ Several facilities also use pot dissolvers and slab dissolvers 

in the dissolution step. 

Ceramics is another category of scrap generated in pyrochemical 

operations and analytical chemistry. Pyrochemical processes, including DOR 

and ER, use magnesia crucibles. Analytical chemistry employs LECO 

crucibles in the determination of carbon in plutonium dioxide (Pu02), a 

procedure that results in a refractory Pu02 imbedded in the crucible. Ihe 

magnesia crucibles from Ca/PuF4 reductions may be processed in the same 

manner as sarid, slag, and crucibles, or the crucible pieces may be pickled 

in HCl. The LECO crucibl,es are aparticularly intractable residue, and no 

one has yet developed a suitable process to recover the plutonium from this 

category of material. 

Ve have already described dissolution in HNo3 for sand, slag, 

crucibles, and incinerator ash and HN03 pickling of extraneous materials. 

High·percentage plutonium in oxide is normally dissolved with 10-16~ HN03 
and 0.05·0.4~ F- from HF or a fluoride salt such as CaF2 (Fig. 6). At Los 
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* Pennsalt Chemicals Cor~ •• 3 Penn Center, Philadelphia, PA 19102. 
**E. I. duPont de Necours Co., ~ilcinston, DE 19898. 
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Alamos, t:raditional dissolutions, dating from the early 1950s," involved 

* the spherical 5·1 Pyrex dissolution vessel with heating· mantle, sparge 

inlet, and reflux or dist:illation condenser. Although the earlier system 

was convenient for special lots of material, a more efficient method 

utilizes · the 4·in. cascade dissolution system, which is a scaled·down 

version of the 6·in. system described earlier (Fig. 5). Rocky Flats Plant 

(RFP) developed the cascade dissolvers, which were recently installed, 

tested, and put into routine use at Los Alamos National Laboratory. 

Advantages include higher efficiency, a higher rate or production, and 

lower plutonium(VI) content in the product. 

Heels, a particularly prolific category of residue, are the 

undissolved residue of a feedstock after one or more leaching/dissolving 

. cycles. The original feedstock may ~ave been Puo2 , ineiner~tor ash, impure 

metal, blasting grit, or nitrat:e salts. Generally, heels are repeatedly 

leached in HN03 plus HF or CaF2 . The usual method of processing permits 

the addition of fresh feed material eo the heels to make the repeated 

leaehings more efficient. 

Puo2 t:hat has been subjected to high temperatures is a v~ry refractory 

material and is difficult to dissolve by normal techniques. Oxides that 

have been heated to less t:han 600°C are usually easier to dissolve than are 

6 0 0 oxides heated to temperatures beeween 00 C an~ 1000 C. OXides that have 

been fired at temperatures greater than l000°C require more extreme 

dissolution measures.• Researchers often cite the ability of refluxing 

HN03/HF to dissolve Puo2
10 ·1 1 ; however, the high·temperature oxide 

dissolves only very slowly in this acid mixture. Bjorkland and Staritzky12 

found an increase in the refractive index of Puo2 prepared from 

plutonium(III) or plutonium(IV) oxalate as t:he ignition temperature 

increased. Experimental results indicate t:hat perfection of the originally 

* Corning Glass Yorks, Corning, NY 14832. 
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In the following sections we describe some of the more important 

precipitations and the disposal of their filtrates . 

a. Plutonium(III) Oxalate. Since the early days of the Manhattan 

Project, researchers h•ve found it advantageous to produce large-particle

size precipitate by reducing plutonium to the III state and precipitating 

1U2 cc2o4) 3•10H204 ·1 1 ,1 9 (Fig. 7) by the controlled addition of aqueous 

oxalic acid (H2c2o4). Solid H2c2o4 will produce a smaller-particle-size 

precipitate. The typical precipitate filters readily and has a practical 

production solubility of 0.1-0.5 g Pu/1. The solubility is directly 

proportional to the free H+ and inversely proportional to the concentration 

of H2c2o4 . As the percentag~ of plutonium(IV) increases from 0% to 100%, 

the plutonium oxalate color changes from turquoise-blue to blue-grey and 

finally to light tan. . At 500°C - 600°C both plutonium(III) and 

plutonium(IV) oxalate convert readily in air to a reactive, slightly 

substoichiometric oxide that is quite react1ve 4 • 20 during hydrofluorination 

or dissolution in HN03/HF._ Plutonium(III) oxalate purifications give good 

decontamination factors from such impurities as Al+s, Fe+s, and uo2+2 • 

There is less decontamination from sodium, potassium, and calcium and none 

from americium(III). 

b. Plutonium(IV) Oxalate. Plutonium(IV) oxalate 

precipitates readily from dilute acids 18 • 1 '• 21 • 2 2 but is usually quite fine 

and often gummy. Precipitation . at elevated temperatures can greatly 

improve precipitate characteristics. Experience at Los Alamos indicates 

the best precipitate is produced by the simultaneous addition of plutonium 

nitrate solution and ~ H2c2o4 solution to well-stirred 1.5~ HN03 
maintained at about 60°C (Fig. 8). The precipitate is quite coarse and 

compares favorably with the best plutonium(III) oxalate precipitates. 

Hanford2 '· 2 4 treats the fairly pure plutonium-nitrate feed with hydrogen 

peroxide (H2o2) to reduce plutonium(Vl) to plutonium(IV) because 

plutonium(Vl) oxalate is quite soluble. Investigators found the higher 

iron content of the miscellaneous feed solutions at Los Alamos increased 

a2o2 decomposition for a similar pretreatment. They added the H2o2 at the 

29 



w 
0 

''. 

.. 

HONHz -~~~~ :1 I 
• 

FEED. 
Pu NITA ATE SOLUTION 

lr 

PRECIPITATION 
H2C204. 2H20 I .. 1 AT ROOM TEMPERATURE 

lr 

IFILTRATIONt FILTRATE •I Fll TRATE TREATMENT I 
• 

'· ,. 

. ; 

.. 
' 

' ... 

OXALATE CAKE 

.IGNITE TO OXIDE 
500°C FOR 6 H 

1' 

'· ··. 

: ;~ 

OXIDE 
,' . 

Flg. 7. Plutonlum(IIl) oxalate preclpltation. 

. . 



w -

\ 
) 

2.5M 
~ 

) 

FEED PLUTONIUM 
NITRATE 1M u-~-O 

SOLUTION - 8 u HNOa -' '2 "2 4 
- -

,, • 
· ._,~ PRECIPITATION 

-CONCURRENT ADDITIONS TO 
1.5 M HN03 AT 60 •c-
.. L ~-

··1 

300k H20 2 
' I 

_ .. · ·.VALENCE ADJUSTMENT . 
.. · (REDUCTION Pu VI TO Pu IV) 

' 

', , I : 
i 

HNQa-0.1 M ~C204 1 

FILTRATE .. .. .FILTRATION AND WASHING ·- . 
~.· 

I 
: DRYING AND IGNITION 

TO OXIDE 

OXIDE 

Fig. 8. Plutonlum(IV) oxalate precipitation. 

\ 
j 

• • I t 

Fll TRATE TREATMENT 

II 



• 

i 
'~--,...!' • 

end of the precipitation because the ferric iron was eomplexed by oxalate 

ion and was therefore less effective in H2o2 destruction. The Hanford 

precipitation is continuous, whereas the Los Alamos precipitation is a 

batch process. The Los Alamos precipitate is medium tan and quite coarse. 

Filtration and washing are very rapid, and the oxide product is a free

f~uwing powder with few or no lumps. Recovery filtrate losses are 

approximately 0.2-0.5 g Pu/l. Because of their higher acidity, Fe+3 , Al+3 

and uo2+2 have higher- decontamination factors than do plutonium(lll) 

oxalates. The solubility of plutonium(IV) oxalate in the presence of 

excess H2c2o4 generally exhibits a minimum value in the range of 1-3~ free 

H+. At lower acidities, a strong oxalate complex increases the solubility, 

and at higher acidities the solubility increases because of the solvent 

action of the strong acid. 

e. Plutonium Peroxide. 

formed by 

(Fig. 9). 

the 

The 

Plutonium peroxide 

addition of 30t-50t 

an olive-green 

to a solution of precipitate 

plutonium(IV) 

2.5-5.5~ H+. A brown peroxy 

useful range for , nitric solution is 

complex forms during the first addition of 

H2o2; a red complex follows.25 Finally, the · olive-sreen peroxide 

precipitate forms. To prevent appreciable H2o2 decomposition, operators 

,/"---""""' 

hold the temperature at 10°C-15°C; however, if the reaction is stable, 

l5°C-20°C is appropriate. High levels of iron, copper, manganese, or 

nickel will catalyze the destruction of H2o2 , producing a · rapid 

decomposition. In respect to other precipitations, the peroxide 

purification probably gives the best overall decontamination from cations. 

Unlike oxalates, peroxides give excellent decontamination from 2t1Am. At 

higher acidities and with careful H2o2 addition, the readily filterable 

hexagonal form of plutonium peroxide will preeipitate. 28 At lower 

acidities, an undesirable, celatinous, cubic form will precipitate. 

Mixtures of hexagonal and cubic phases do occur. Sulfate ion added to the 

plutonium-nitrate feed solution at 0.1•0.3~ concentration tends to improve 

precipitate characteristics. Plutonium peroxide is not a stoichiometric 

compound, but its OfPu ratio may approximate 3. S. Anions such as NOj, ,...-- --, 

so4·, and Cl. are incorporated into the structure. RFP hydrofluorinates 
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plutonium peroxide eo obtain plutonium tetrafluoride (PuF4) for calcium 

reduction eo metal. Los Alamos formerly used this process but now uses 

plutonium peroxides excl~ively for purification. The dissolution of the 

peroxides is followed by a plutonium(III) oxalate precipitation and 

calcination either to provide oxide for the Fast Flux Test Facility 

breeder·reactor experiment or to provide a feed for metal production. It 

should be noted that calcination of oxalates is more easily controlled than 

calcination of peroxides.2f 

d. Plutonium Hydroxide. As we noted earlier, hydroxide 

precipitations are quite useful for producing a filtrate. that can be 

discarded to final waste management. Frequently, facilities treat oxalate 

and peroxide filtrates with sodium hydroxide (NaOH) or potassium hydroxide 

(KOH) for precipitation of plutonium and 2•1Am hydroxides and destruction 

of H2o2 . If plutonium(III) is present, plutonium(lll) hydroxide will 

precipitate, but it will then slowly oxidize eo plutonium(IV), which is 

much less soluble and has a solubility produce of 10·&2 to 1o·s•.2 5 The 

plutonium(IV) hydroxide is generally a green gelatinous precipitate that 

occludes many ions from the solution. As we noted before, the objective is 

to use the precipitation as a scavenger because.purification is not very 
... _~ "'!'\ ....... -- ..... _ ·~----:- • 

good. Hydroxide precipitations are particularly valuable as a method for 
•', - . - - . . 

discarding waste chloride solutions because thera··are no serious corrosion 

effects in stainless steel if the solutions are alkaline. One difficult 

problem is the handling of voluminous precipitates of such elements as 

magnesium and calcium, unless the pH can be carefully controlled. 

e. Plutonium Fluoride. Although the process is not as common as 

oxalate and peroxide precipitations, some facilities have precipitated 

plutonium as PuF3 and carur6 te,tT to provide precursors to metal reduction. 

Both compounds can be precipitated, filtered, and dried, although HF, o2 , 

and elevated temperatures are necessary for pure PuF3 , and. argon or 
'I 

nitrogen is used to dry CaPuF6• Dried PuF3 may be roasted in 02 to produce 

a mixture of PuF4 and Puo2 , which will give 95,·97' yields of plutonium 

metal upon reduction with calcium metal. Precipitated PuF4•2.SH2o is hard 
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eo fileer, handle, and dehydraee, so it is noe a metal-reduction precursor. 

Decontamination from many impurities is noe good for plutonium fluoride, so 

the feed solueions muse be relaeively pure. Savannah River has used 

variations of the PuF 3 process, but Los Alamos, Hanford, and R.FP use 

hydrofluorination of oxalaees, oxides, or peroxides. 

f. Disposal of Oxalate and Peroxide Filtrates. Because facilities 

cannot directly discard oxalate and peroxide filtrates to final waste 

management, the materials must undergo further treatment. Oxalate 

filerates cannot be easily and directly recycled because H2c2o4 interferes 

appreciably with tributylphosphate (TBP) solvent extraction and with 

absorption of plutonium on a nitrate anion-exchange column. Addition of 

Al(N03) 3 or increasing the HN03 to 9~ HN03 can allow the nitrate anion· 

exchange technique to be used. 4 At Los Alamos, evaporation of the oxalate 

filtrates destroys a relatively large amount of the oxalate ion while 

allowing a more economical volume of solution to be recycled through the 

ion-exchange column. Hanford and Savannah River use 0.02-0.04~ Mn+2 to 

catalyze elevated-temperaeure destruction of H2c2o4 . Heat will decompose 

H2o2 , but operators must use caution to prevent violent decomposition. 

As we noted above, both peroxide and oxalate filtrates are amenable to 

hydroxide precipitation and subsequent discard of their filtrates. The 

hydroxide cakes can be recycled for recovery of the plutonium and 

americium. 

3. Nitrate Anion Exchange. At Los Alamos and RFP, nitrate anion 

exchange is the major technique employed in the aqueous concentration and 

purification of plutonium. Originally, the resin of choice was a gel-type 

Dowex* 1 x 4 (50-100 mesh), 4 • 21 which was used at Los Alamos and other 

sites for many years. However, Los Alamos now uses a macroporous resin in 

production-seale columns.2' 

*The Dow Chemical Co., Midland, Kl 48640. 
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Nitrate anion exchange is an extremely powerful technique for 

recovering and separating plutonium from most of the elements in the 

periodic table. Figure 10 presents distribution coefficients for certain 

elements in a nitrate anion-exchange system operated at room temperature 

and using 7~ HN03 and Dowex 1 x 4 (50-100 mesh) resin. 30 The hexanitrato 

complex, Pu(N03)62 • formed by plutonium under these conditions results in 

the large distribution coefficient (Kd ·1000). 4 The HN03 concentration of 

the feed solution may vary depending upon the amount of nitrate salts 

present. The absorption of plutonium increases with increasing nitrate 

concentration at constant acidi~. Aluminum will complex such anions as 

fluoride and oxalate. 4 • 2 ' which would normally complex the plutonium and 

prevent full plutonium absorption on the resin. 4 ; 31 The plutonium must be 

in the IV state to form the hexanitrato complex and, as is well known, 

pluton~um in aqueous solutions can exist in a multiplicity of the four 

possible valences. The potentials separating the oxidation states, 

although small, are sufficient to allow operators to obtain the desired 

oxidation state by a judicious __ selection of the sequence and type of 

reducing and oxidizing agents. 

Ion-exchange operations may be conveniently divided into the following 

steps: {1) oxidation-state feed ~djusement, (2) loading, (3) washing, 

(4) elution. and (5) readjustment of the column from the low-acid elution 

step to 7~ HN03 in preparation for the next step. 

Although plutonium operations have used many · reducing and oxidizing 

agents, the major reagents used in production operations include 

hydroxylamine nitrate 

[Fe(S04)•(NH4)2so4•6H20] 

CNH20H•HN03), 32 ferrous ammonium sulfate 

sodium nitrite (NaN02), urea [CO(NH2>2J and H202. 

Depending upon the processing history of the _ plutonium solution, the 

plutonium(VI) content may vary over a wide range. Generally speaking, 

solutions that have been boiled for extended periods (for example, recycle 

solutions from the production-seale thermosiphon evaporator) or solutions 

that have been maintained at less than 3~ HNo3 at elevated temperatures 33 

tend to contain large amounts of plutonium(VI). Consequently, Los Alamos 
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uses two oxidation-state adjustm~ne schemes, the full-reduction flow sheet 

and the partial-reduction flow sheet • 

a. Valence and Feed Adlustment. For dhe solutions suspected of having 

large quantities of plutonium(VI) dhe full-reduction flow sheet is 

indicated (Fig. 11). 1 This flow. sheet consists of the following steps: 

1. Operators reduce the H+ concentration to <3~ to prevent a violent 

reaction. The addition of CO(NH2) 2 before NH20H•HN03 destroys the nitrite 

that would otherwise consume the reducing agent before it could react with 

the plutonium. Then technicians add 1.5 moles of NH20H•HN03 per mole of 

plutonium. 

2. The addition of Fe(S04)•(NH4) 2so4~6H2o ensures the complete 

reduction of the plutonium(VI). ·· The process requires a digestion period of 

at least 45 min. 

3. The addition of AL(N03) 3•9H2o enhances plutonium absorption by 

complexing the F. ion and increasing NOj concentration. 

4. Operators add NaNo2 to oxidize the plutonium(lll) to plutonium(IV). 

The . process requires a digestion · period of .at least 15 min to ensure 

complete oxidation. 

5. Operators adjust the HN03 concentration to 7~ by adding 15.6~ HNo3 
and then feed the solution to the anion-exchange column. 

This flow sheet is extremely effective in converting all plutonium to 

plutonium(IV). However, it adds relatively large amounts of salts and 

causes a significant vo~ume increase. 

For feed solutions containing a low concentration of plutonium(Vl), 

the experimental partial reduction flow sheet discussed below may work 

successfully. 
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1. In ~he past, NaN02 was ad4ed ini~ially. However, researchers doubt 

its efficiency in the reduction of plutonium(VI) to plutonium(IV). Based 

on earlier work, current experiments by S. F. Marsh at Los Alamos involve 

the produetion·seale use of H2o2 as an agent for reducing plutonium(Vl) to 

plutonium(IV). 14. 

2. The aclc:lition of Al(N03)3 complexes the F·ion. 4 S. F. Marsh· has 

quantified this effect.a1 

3. Operators adjust the HN03 concentration to 7~. 

4. Technicians load the ~rea~ed feed solution on ~he anion·exehange 

resin bed. 

b. Loading. Flow ra~es for feed solu~ions passing through the resin 

bed. vary according t-o plu~onium concentration. At Los Alamos. solutions 

containing up ~o 10 g Pu/l are pumped through the bed at a rate of 60 l/h. 

Recent work by Marsh35 indicates that these flow rates may be increased by 

* use of the new maeroporous resin LEYATIT MP·500·FK. For solutions 

containing >10 g Pu/l, operators decrease the flow rate to 10 lfh. A 

recently developed on·line gamma detector allows the constant monitoring of 

the behavior of uranium, plutonium, and americium during the process, and 

column breakthrough is readily identified. 11 ·' 1 Also, technicians can see 

the plutonium band through the glass column and can vary flow rates to meet 

the prevailing conditions. Scientists at Savannah River are also 

evaluating on·line passive gamma analyzers.•• 

c. Washing. Af~er loading the plutonium on the resin bed, technicians 

wash the impurit:ies from the bed using 7!j: HN03• The plutonium content of 

the wash requires most of this solution to be recycled. The fraction of 

*Mobay Chemical Corporation, Pittsburgh, PA 15205. 
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impuricy remaining on ~he column is a func~ion of ~he wash volume. As a 

rule of ~humb, elemen~s having a dis~ribu~ion coefficien~ of zero can be 

washed from ehe resin bed wi~h 1-2 column volumes (here defined as void 

volume) of 7~ HN03. Elemen~s having higher diseribu~ion coefficients 

, exhibi~ a more complex behavior and several column volumes may be required 

for the wash, depending upon the element. Separa~ion of elements such as 

~horium. i&eptunium, and ~he precious metals by~stand&rd flow sheets is 

relatively ineffective, and o~her separation techniques must be utilized.' 

However, thorium and neptunium can be absorbed on the resin if the 

plu~onium is reduced to the III state by hydrazinejferrous sulfamate using 

Savannah River techniques. 38 Note ~hat these are guidelines only. For 

example, uranium has a Kd of approximately 15, ye~ operating experience at 

Los Alamos indicates that uranium is rather efficiently removed in most 

cases. 

d. Elution. Following the washing of the impurities from the resin 

bed with 7~ HN03 , eechnicians pump 10 1 of ~ HN03 through the bed, thus 

reducing the acid concentration in preparation for the elution step. At 

Los Alamos, the addition of 10 l of 0.3~ NH20H•HN03 reduces plutonium(IV) 

to the Ill staee and elutes ie from the column. The elution is completed 

using 0.3~ NH20H•HNo3;o.~~ HN03 . The acid added to ehe second volume of 

eluate prevents polymer _formation, but the acid is not necessary in the 

first volume of eluaee because_che residual HN03 in the resin bed keeps the 

acid concentraeion >0.5M. 4 At REP, elueion uses only low concentrations of 

HN03 thae destroy ehe absorbed hexanitrato complex; however, experience at 

Los Alamos has shown ~hat the increased rates and associa~ed volumes are 

unacceptable from a production-volume standpoint for columns operated at 

room temperature. James 40 has described this low HN03 elution. 

For aafety, elution is done at room t~mperature at Los Alamos. Van 

Slyke4 ~ addresses aome safe~y concerns of elevated-temperature column 

operaeion. 
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The NH20H•HN03/plutonium(lll)- eluate at Los Alamos is suitable for 

plutonium(III) oxalate precipitation. The parameters are discussed in 

_Section 2.a, the section on precipitations. 

4. Chloride Operations. Chloride salts are a very important category 

of residues and are by·products from many pyrochemical operations. The 

pyrochemical chloride·based operations currently in operation include the 

following: 

• DOR, 

• ER, 

• molten salt extraction (MSE), and 

• pyroredox. 

These chloride·based residues are especially challenging for aqueous 

recovery because of the difficulty of handling this material in stainless 

steel equipment. Los Alamos will soon install Kynar·lined glove boxes to 

monitor their behavior in production·scale operations. RFP has also had 

extensive experience in aqueous recovery of chloride•based residues.42, 4S 

The pyrochemical conversion of Pu02 to metal generates DOR residues. 15 

This process utilizes a molten calcium chloride (CaC12) solvent and a 

calcium metal reductant and is described in more detail in Section III.B. 

The scrap consists of Cact2;cao arid may contain up to several percentage 

points of plutonium by weight, a percentage that depends on the type of 

oxide feed. Active oxides such as those resulting from the calcination and 

roasting of plutonium oxalate give yields up to 99t. Foundry oxides, which 

are less reactive, produce lower yields. 

Los Alamos facilities have recovered plutonium from DOR salts using 

the chloride anion·exchange process (Fig. 12). The general flow scheme, 

presented below. is an outgrowth of research described by James44 and 

Clifton. 46 
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1. The salt is dissolved in a minimum amount of 2-4~ HCl . 

2. The addition of NaN02 stabilizes the plutonium in the IV state and 

the operator adjusts the chloride concentration to 8·10~ and the H+ 

concentration to 2~. 

3. The feed solution then passes through a 6-in. by 24·in. glass 

column filled with chloride-form anion-exchange resin. The plutonium(IV) 

is absorbed on the resin. 

4. The operator washes the impurities from the column with 8~ HCl. 

5. The plutonium is reduced to the III valence and is eluted from the 

. resin bed with 0.5~ HCl and 0.5~ HCl/0.5~ NH20H•HC1. 

6. The addition of solid oxalic acid precipitat~s the plutonium(lll) 

from the eluate solution. 

7. The operator collects the plutonium(III) oxalate by filtration, 

washes it with dilute HCl, and transfers it to a calcination vessel. 

8. The oxalate cake is thermally converted to Puo2 at 500°C for S h. 

9. The chloride effluent undergoes a controlled hydroxide 

precipitation up to pH 7·8 in an attempt to reduce the amount of cations 

precipitating with the plutonium. 

10. The operator discharges the hydroxide filtrate to the caustic· 

waste trea~ent area if discard limits are met. 

11. The precipitate, depending upon plutonium content, is either dried 

and discarded or sent to the chloride head-end processing for recycle. 
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12. The filtrate from seep 6 is reprocessed through seeps 9-11. 

13. The oxide generated by this process is then suitable for 

conversion to metal and purification by ER techniques. 

The major process for the pyrochemical purification of impure 

plutonium metal is ER. The residues from ER are the anode heel, the 

solvent salt consisting of sodium chloride/potassium chloride (NaClfKCl), 

and lesser amouncs of pluconium, americium, and magnesium in "the form of 

me"tals, oxides, and chlorides. Also, the MgO reaction crucible, which is 

mechanically broken ac the completion of the ER cycle in order to recover 

the pure plutonium metal ring, is part of "the ER residues requiring 

addicional processing. A pyroredox operacion can recover the plutonium 

from the spent anode heel. Also, the pyrochemical salt-stripping operation 

recovers a large portion of the ER salc residues. These residues are also 

recovered using aqueous techniques. Facilities ofcen recover "the spen"t 

anode using the flow sheet for impure plutonium metal. The anode heel can 

be oxidized in air to form impure Pu02 and then purified using the standard 

nitrate flow sheet. ios Alamos has recovered ER salts using chloride anion 

exchange. The flow sheet is very similar to the one used for DOR salts. 

The MgO crucible fragments are leached in 6~ HCl and can usually be 

discarded after one or two passes. The leachate can be handled by either 

the chloride anion-exchange or solvent-extraction flow sheets presented in 

this section. 

A pyrochemical process for the rapid and economical extraction of very 

active metals from plutonium metal is MSE. Section III.C.3 gives more 

detailed informacion. It is primarily used for the efficient removal of 

' 41Am, which is the radioactive decay produce of ' 41Pu. T.his pyrochemical 

method uses magnesium chloride (MgC12) in equtmolar NaCl/KCl to oxidize 

americium (and some plutonium), thus allowing it to extract into the salt 

phase. The very prevalenc 60-keV gamma emission from the americium 

necessitates great care and excensive shielding for any glove-box hands-on 
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KSE salt-recovery operations. Where possible, operators should use remote 

control for recovery operations . 

Recovering plutonium from KSE salts has involved either direct aqueous 

techniques or indirect techniques where a pyrochemical, aluminum reduction 

product of the plutonium, americium, and magnesium is then processed by 

aqueous methods. Los Alamos produced an experimental calcium reduction 

product that was subsequently processed by nitric dissolution and peroxide 

purification.•• At RFP, the all-aqueous'process for plutonium recovery from 

KSE salts consists of the following steps: 

1. The salt is crushed and dissolved in a large volume of dilute HCl; 

this step is followed by absorption of plutonium and americium on a cation 

column and, finally, by column washing. 

2. Technicians then elute the plutonium and americium with HN03. 

Following feed adjustment, the plutonium is absorbed on a nitrate anion· 

exchange column. The effluent, containing the americium, is concentrated 

for either waste-management disposal or subsequent recovery of the 

americium, depending upon the prevailing economic factors~ 

3. Operators elute the plutonium from the nitrate anion-exchange 

column and merge it with other fairly pure feed streams. 

At Los Alamos, the first all-aqueous method for the KSE salts had to 

meet severe process-volume constraints for chloride solutions. 

Consequently, the Laboratory developed the following precipitation 

process. 41 

1. Technicians dissolve the salt in a minimal volume of ~ HCl. 
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2. The plutonium and americium are coprecipitated as their trivalent· 

oxalates. 

3. A controlled-pH hydroxide precipitation conducted on the oxalate 

filtrate results in minimal magnesium precipitation and a hydroxide 

filtrate that can be discarded. 

4. Technicians filter and thoroughly wash the coprecipitated oxalates. 

This process is followed by thermal (350°C·S00°C) conversion to mixed 

oxides, dissolution in HN03JHF, and distillation ~o remove chlorides and 

some acid. 

5. The plutonium is purified by a peroxide precipitation that a't.tains 

americium decontamination factors of 100 to 200. 

6.An excess of NaOH destroys H2o2 in the peroxide filtrate. Operators 

reacidify the slurry and americium oxalate precipitates with about 10% of 

the precipitate being plutonium oxalate. 

7. Thermal conversion of the dense and relatively easily handled 

americium-oxalate cake gives an impure oxide. This is a convenient form 

for either further purification or waste·management disposal. ·· 

Originally, ~teps 6 and 7 consisted solely of the hydroxide steps. but 

filtration problems and a low-density, gummy, hard-to-handle precipitate 

made the hydroxide/oxalate procedure attractive. 

A recent process developed initially at Argonne National Laboratory 

and placed under further development at Los Alamos utilizes solvent 

extraction to immediately separate plutonium from the large amounts of 

americium and salts.•• 
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1. Afcer eechnicians dissolve che KSE sale in a small volume of dilute 

HCl, ehe plueonium is oxidized eo ehe IV scaee and is excracced with TBP in 

eeerachloroeehylene. This - process is followed by a dilute HCl strip and 

plutonium oxalaee precipieacion. 

2. Currene development work involves extraceing the americium from the 

TBP raffinaee wieh carbamoylmeehylphosphineoxide (CMPO) in 

tetrachloroethylene and seripping wieh dilute HCl/~ H2c2o4 • These steps 

are followed by an americium oxalate precipitation. Depending upon the 

market for americium, a simple oxalate precipitation on ehe TBP raffinate

may suffice for waste·management purposes. 

Los Alamos is performing the extraction and stripping in cencrifugal 

annular contactors (Fig. 13) designed by Argonne National Laboratory for 

* ehe TRUEX process, 4 '·'o,&1 and built by Los Alamos using Hastelloy C for 

corrosion resistance. 

B. Metal Preparation 

A number of operations such as conversion to fluoride, oxide, or 

chloride can prepare plutonium metal from scrap or oxide.12,1s The compound 

can then be reduced to metal, usually in an impure form. In pyrochemical 

operations, a series of processes changes this impure metal to high-purity 

metal. In this seceion, we describe operations now used eo purify the 

material, the waste streams generated, and methods available to recover 

plutonium from the residues. 

1. Fluorides. Reactive oxides formed by the calcination of oxalate or 

peroxide precipitates formed by the addition of oxalate and a2o2 to a 

suitable aqueous solution of plutonium(III) can be treated in a 

hydrofluorinator to form PuF4 .•• In addition, PuF3 can be precipitated 

*Union Carbide Corporation, 270. Park Avenue, New York, NY 10017. 
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directly from nitrate solution through the reaction with HF. Controlled 

heating can then convert this PuF3 to PuF4 •Puo2 . Mixing the PuF4 or 

PuF4 •Pu02 with calcium and heating it to reaction forms CaF2 and metal 

plutonium. Quite often a booster (such as iodine) both initiates the 

reaction and provides sufficient energy to ensure the complete reaction: 

(2) 

(3) 

This method of preparation does not produce any purification; however, it 

does not introduce impurities.'' With a high-purity oxide such as that 

often produced by the PUREX process, the fluoride process can produce a 

metal that meets purity specifications for most applicaeions. Yastes 

generated include MgO sand (which is added for heat transfer), CaF2 , and 

the MgO reaction crucible. As we stated earlier, these residues are 

treated by aqueous methods to recycle any plutonium. The subsequent wastes 

are discarded. 

The major disadvaneage of the process is the high neutron-radiation 

field from the (a,n) reaction, which constitutes a hazard to personnel. 

2. Oxides. Most scrap containing plut~nium can be converted.to oxide 

by burning it at an elevated temperature in air. The oxide, if reactive, 

can then be converted to fluoride for reduction. However, unreactive or 

high-fired oxide does not react to form fluroide; instead the addition of a 

strong reducing agent in a solvent salt can reduce the oxide to metal. 55 

The impure metal product forms a button in the bottom of the crucible that 

is covered by a fused oxide/salt layer. The reaction is 

(4) 

where M0 is the reductant. 
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The sale acts as a heat sink and a solvent for the oxide of the 

reductant that forms during the reaction. The buteon can be separated 

mechanically from the salt. In DOR, one pass produces yields of up to 99%; 

the residue, under presene criteria, is less than the EDL value and is 

discarded or placed in.long·term storage. 

3. Chlorides. Another alternative for treating plueonium oxides is to 

convert the oxide to chloride. 6 e The synthesis of plutonium metal by bomb 

reduction of the trichloride with calcium metal and an iodine booster has, 

in fact, been demonserated on the same scale as the fluoride reduction. 67 

The reactions are 

(5) 

2 Puc13 + 3 Ca ~ 2 Pu + 3 CaCl2 • (6) 

Puc13 is exeremely hygroscopic, and investigators have noe solved the 

engineering problems associated with moisture. Furthermore, although the 

chloride process was initially'proposed for converting oxide formed by 

direce calcinaeion of Puo2(N03) 2•6H2o solutions to the chloride, the oxide 

was not active enough to promote the reaction. 

The chloride, however, would decrease the neutron-radiation problem 

presene with PuF4 . Engineering problems could be addressed from the 1980s 

materials position. Finally, the use of inert boxes could overcome ehe 

problem of the hydroscopic nature of the sale. 

PuC13 could also be a good replacement for MgC12 in several steps. of 

the integrated pyrochemical process. Its use would significantly decrease 

the ineroduceion of magnesium into ehe metal stree. 
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4. Hydriding. Hydriding and dehydriding or hydriding follo;.,-ed by 

oxidation can recover plutonium metal scrap adhering to other metals.•• 

Even at room temperature, plutonium reacts with hydrogen to form a 

metallike powder. The reaction is 

2 Pu + 3 H2 ~ 2 PuH3 • (7) 

Heating the hydride in a vacuum removes the hydride powder from the inert 

substrate and recovers the plutonium metal. As an alternative~ the hydride 

can be slowly oxidized in air to form the oxide by the reaction 

(8) 

The oxide can then be treated .to recover metal. 

- -·-

S. Pyroredox •. Pyroredox is a ewo-step,process in which plutonium is 

initially oxidized to remove impurities less reactive than the oxiding 

agent. . The plutonium is subsequently . reduced back _ eo .. meeal, __ leaving 
- ·:-- - - . . - . 

impurities more reactive than the reducing agent in the salt phase. 6 •·•t 
The reactions are · _:;;.-

. Pu(O) + (Ox) ~· Pu(III) + (Ox) · and -. ·_; =~. _; ~. . ~ (9) 

Pu(III) + (Re) ~ Pu(O) + (Re) , (10) 

where (Ox) and (Re) are the oxidizing and reducing · ·agents', ·. ;r~sp.ectively. 
. . - . --

Table I provides relative reactivities for estimating separation factors. 

The resulting metal contains impurities such as zinc, calcium, ·anda which 

can be removed by vacuum diseillation, MSE, and metal liquidation. 
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TABU: I 

FREE ENERGIES OF FORMATION OF CHLORIDES AT 1000 K 

·AGf (kcal/g·EQUIVALENT Cl) 

Bac12 83.4 CmC13 58.8 

KCl 81.4 PuCl3 58.5 

RbCl 81.2 MgCl2 57.7 

SrCl2 81.0 NpC13 54.1 

CaCl 80.0 UC13 51.8 

smc12 80.0 zrc12 49.2 

LiCl 78.8 ClCl2 49.2 

Cac12 77.9 FeCl2 26.6 

NaCl 75.7 Nbcl5 24.6 

LaCl 67.0 Mncl2 8.0 

PrCl3 66.3 TcCl3 7.0 

CeCl3 66.3 RhCl 5.8 

.:--_ : .. :. ;- Nd.Cl3 .. :,,---·,· 64.2 ~ .';::~!.~~~2 ___ -_:;_:~ > ... :~ ;3_. 8 ... . . 
.; -- ·- ~-'''YCl3 . .!:'· ;.::' ~..__:· . 61.2 '·:0. - .. _; .. RuC13 _ . --· 1.4. 

~ 

z--.!i ·:- ,. -~ ~ _ _..- • ). ._- ., .......... 

-----------------------------------------
: :1 .:;. ;.. ~":· ·;. .;:! =· -~ . ... . • ~ 

The pyroredox process can upgrad.e_lower·puriey plueonium me~al for 

fureher purificaeion, usually by ER. The nexe seceion describes specific 

processes. 11 2 

C. Me~al Purificaeion 

···- .. -
~ . -

;• • ~-·:'~' .1._ -- ... .··. ':.._ .. 
. · .. ·_- ~-:: ·_. · ... - :·~ : .. - ; . . .. .; 

In _:his_ seceion ··we describe the :ineegraud pyrochemical.;process 'to 
-_ ~- •• ~ - .,.I, ;::: - • ... - • •• • • •• -_ - ·- - • • • -

-_.--

presene a fairly sys'tema'tic approach for recovering plu'tonium and for_ -, 

treatment of residues. Over U.e last six yean·, Los. Alamos has -produced 

. -. si~ific~~-t -q~~tie_ies ~f high·puriey me~al from· i~U:re · ·refr'~etocy oxides 

. by this approach:. u, u I.FP conducts similar o·p~rations, and both the Aeomic 

Weapons Escablishmenc in the UK and. Lawrence Livermore Nacional Laboratory 
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plan to use this approach. A pyrochemical method is also proposed for 

recovering plutonium and uranium in the Integrated Fast Reactor (IFR) at 

Argonne National Laboratory. As part of the IFR program, Argonne is 

evaluating halide alagging and ER. 

Figure 14 shows the present system at Los Alamos. The major processes 

are 

• bomb reduction of PuF4 , 

• DOR, 

• MSE, 

• anode casting, and 

• ER.. 

As ~e figure shows, each operation produces residues that are treated 

either by pyrochemical or aqueous means to recover plutonium. 

discuss the pyrochemical processes in detail. 

t.le will 

1. Metal Preparation Line (HPL) . The HPL produces · plutonium metal 

from PuF4 by the high·pressure reaction between the fluoride and calcium 

metal. 11 After fluorination of oxicle ,_ a booster, such _as iodine, initiates 

~e second reaction: 

. , .... ·!"-. (11) 

" ~- '. ~· : •' < ' ', I 

(12) 

Figure 15 shows the reduction furnace. The action of HF converts plutonium 

peroxide, oxalate, or a low·fired (under 800°C) oxide to fluroicle. About 

2 kg of the tetrafluoride, calcium metal, and magnesia slag are thoroughly 

mixed ~n a aolded,- op.en·porosity magnesia ~~cible .· ··Iodine-. added before 

_ the equipment is assembled and heated, acts as an --inltiator. a'li:d . -reaction 

booster. At approximately 325°C, calcium and iodine react exothermally to 

__ rapidly raise the temperature. At 600°C the reduction of tetrafluoride 

begins and, with reaction, the system temperature rises rapidly to nearly 

2000°C. The slag remains molten while the molten plutonium sinks to the 
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bottom of the crucible and solidifies. After the equipment has cooled, 

technicians disassemble it and break the crucible to recover the metal 

button (which is mechanically separated from the slag). 83 

~ 

The waste streams are slag (CaF2 -ca~2 ), crucible, and magnesia sand. 

Aqueous processing recovers any plutonium in the slag or crucible, and the 

sand is reused. During fluorination, the off-gases are scrubbed with 

potassium hydroxide solution, which is tested for plutonium content and 

transferred to waste management when either it is exhausted chemically or 

its plutonium concentration reaches the discard limit. 

Little or no purification occurs during the process, and the metal 

purity is similar to that of the feed material. 52 However, reagents 

introduce no impurities and, if sufficiently pure feed is used, the 

resulting metal is satisfactory for high-purity applications. Yields 

usually range from 97\ to 99\.1 4 

In a similar process at Savannah River, a mixture of 25 mol% Pu02 and 

PuF4 is the feed, and yields range from 95' to 99%. 1 • 

2. Direct Oxide Reduction (DOR). All oxide for the DOR process is 

calcined at 800°C, sampled, .and transferred into the DOR processing area.' 3 

Technicians place up to 1 kg of oxide in a magnesia crucible with 5 kg of 

fused CaC12 and add a charge of calcium (50% calculated excess). 15 

Figure 16 shows the equipment. The standard reaction vessel is vitrified 

magnesia, although some development work has investigated the use of 

tungsten or tantalum. For the magnesia reaction vessel, each reduction 

requires a new crucible, and holdup is minimized. The cac12 salt can be 

replaced with a lower melting eutectic, CaC12 26 molt CaF2 , for the heat 

sink and solvent.'' This replacement might reduce any side reaction of 

calcium with the magnesia crucible. In experiments at Los Alamos, 

investigators found no marked advantages with the eutectic and, in fact, 

high-melting salts apparently formed during eutectic preparation. 
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Development work in this area continues at both Lawrence Livermore National 

Laboratory and Los Alamos National Laboratory. 

The CaC12 is cast before use and contains no detectable water. 

However, the reduction transfers small amounts (parts per million [ppm]) of 

impurities from salt to the plutonium metal. The resulting metal is almost 

always more impure than the oxide from which it is formed, Efforts to 

produce high·purity metal by using purified reagents have not been 

successful, and facilities must further process metal formed by DOR to meet 

purity specifications. 

Typically, the reaction begins at about 820°C with a temperature spike 

to 875°C. Reaction is complete within 15 min. The overall chemical 

reaction is 

Puo2 + 2 Ca - Pu + 2 CaO , (13) 

and the free energy of formation (~F) is estimated at -44.3 kcal at 

1000°C. 55 The reaction proceeds to completion when excess calcium is 

present, sufficient cac12 is available to dissolve the CaO that is 

produced, and rapid stirring is applied. 

The react1on vessel cools until the products solidify. Almost all the 

plutonium forms a button at the bottom of the crucible. The salt 

immediately above the button contains a layer of metal shot, and the bulk 

of the salt solidifies above the metal. Technicians mechanically separate 

the button and recover the shot by reheating the shot-rich layer (usually 

with calcium present) above the melting point to consolidate the metal. 

Product yields are greater than 95\. 16 The metal phase contains significant 

impurities, as Table II shows. Both the spent salt and calcium are 

sufficiently low in plutonium to be discarded under present waste· 

management practices. However, the salt is by far the largest waste 
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TABLE II 

• 
REDUCTION OF •PlJRE" PLUTONIA TO METAL BY DOR -· 

""' 
Concentration of Impurity (g Element/101 g of Sample) 

Run 1 Run 2 

Element Cac12 Ca Pu02 ~· Pu02 Pu 

Li 200 <10 <l 40 <1 <1 
Be <1 <5 <1 <1 <1 50 
B 90 <5 2 <1 3 50 
Na 6,000 <35 7 40 5 20 
Mg 200 4,000 <1 1 < 1,000 
A1 30 <10 <5 60 <5 100 
Si 175 <5 < 150 <5 280 
K 16,000 <350 15 <10 40 30 
Ca 80 1,000 500 3,000 
cr 4 <10 <5 <5 <5 25 
Mn <3 5 2 1 <1 1 
Ni 3 14 <5 15 <5 15 
Sr 6,000 700 <5 5 <S <5 
Ag <1 <5 <1 5 <1 15 
Ta <100 <1,000 <100 <100 <100 <100 
Fe 55 <10 110 175 75 65 
Ga <3 <10 2 100 5 4 
u <10 30 40 30 25 
c 110 190 15 590 

Pu(~t) 87.80 99.66 88.20 99.64 
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generated during the integrated process and is a promising candidate for 

recycle. 16 

3. Molten Salt Extraction (MSE). The MSE process separates the more· 

reactive elements, such as americium, rare earths, alkali metals, and 

alkaline earth metals, from plutonium.••·• 7 ·•• Technicians place a ternary 

salt, consisting of an oxidizing agent and a salt eutectic, in contact with 

the impure metal. This process is the first step at RFP in extracting 

americium from kilogram quantities of plutonium. Los Alamos employs the 

process only if the americium content is greater than 1000 ppm. Other 

processing sites may apply other criteria. The oxidizing agent is MgC12 
contained in a NaClfKCl eutectic. The major reactions are''· 10 

2 Am + 3 MgC12 - 2 AmC13 + 3 Mg , (14) 

2 Pu + 3 MgC12 - 2 PuC13 + 3 Mg, and (15) 

(16) 

The americium and plutonium contents in the salt depend on the amount of 

oxidant added. the concentrations of the elements in the feed, the 

temperature, the number of contacting stages, and the mode of operation. 

Under the process conditions at Las Alamos, as much as 90% of the americium 

and 10% of the plutonium are transferred from the feed into the salt. 13 The 

process equipment is very similar to that used in DOR (Fig. 16), but a 

reusable tantalum vessel replaces the magnesia crucible. The batch size is 

4.5 kg with a 12·h temperature cycle to 750°C. (The actual reaction time 

is only 30 min.) After the equipment has cooled eo room temperature, 

technicians remove the fused salt and metal button from the crucible and 

separate them. Usually each feed button goes through two batch 

extractions . 
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In the RFP procedure, workers load 2.2 kg of impure plutonium metal 

into a tantalum crucible with a NaClfKCl eutectic containing MgC12 as a 

reducing agent. 1 1 Figure 17 shows the reaction cell. The salt moves 

through cwo extraction stages countercurrent to the flow of the metal in 

two batch operations.'' 

In both the Los Alamos and RFP processes, the final metal product is 

free of significant quantities of ~ericium. Yields are satisfactory, 

reaching more than 95% in the two-stage countercurrent process. At 

present, Los Alamos recovers the salt 'residue by aqueous processing. RFP 

combines che plutonium with aluminum in a metal alloy and transfers it to 

the Savannah River Plant for aqueous reprocessing. 71 The high americium 

content in the spent salt is a potencial radiation hazard chat is presently 

minimized by using lead shielding and limiting operator exposure times. 

Studies of pyrochemical methods of recovery of both plutonium and americium 

from the spent salt have been proposed, and the possibilities are being 

examined. 

4. Vacuum Melting and Casting. Technicians shape the impure metal 

button from OOR or MSE into a right circular cylinder 7 em in diameter and 

10 em long to properly fit into the ER cell. 7_2 The addition of sufficient 

gallium ensures a critically safe geometry. Casting is accomplished by 

mixing about 6 kg of impure metal with gallium in a tantalum pour crucible 

and inductively heating the system to 800°C under vacuum. Figure 18 shows 

the apparatus. The metal and gallium mix upon melting and are bottom· 

poured from a tantalum crucible -(Fig. 19) into a graphite mold. 

Molten plutonium is very reactive, and the reaction 

(17) 

probably occurs during heating. 10 The oxide, however, forms a protective 

coating on the crucible walls and prevents further reaction. 13 • 14 
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Vacuum melting conditions may cause partial volitalization of metallic 

impurities such as sodium, calcium, and magnesium. Pouring releases more 

of the magnesium and calcium, which form a dark coating on the sides of the 

quartz envelope. Thorium, ~ericium, alkali metals, and alkaline-earth and 

rare-earth metals tend to oxidize preferentially and concentrate in the 

casting residue (skull).T6 Insoluble impurities (oxides, carbides, and some 

metals) will float on the melt surface and generally remain in the 

crucible.•• 

Figure 20 shows a typical ingot. Yields are quite high, averaging 

over 90%. Impurity levels decrease during casting as shown in Table 111, 

which summarizes high-purity casting feed. A casting residue always forms. 

It is burned in air, and the resulting oxide is rerouted either to DOR or 

to an aqueous process. 

5. Electrorefining (ER). The major process for purifying impure 

plutonium at Los Alamos is ER. Liquid plutonium oxidizes from the anode 

into a molten-salt electroly~e. The plutonium ion is transported through 

the salt to the cathode, where it is reduced to metal. The reactors are 

anode : Pu(impure,l) - Pu+s + 3 e· , (18) 

cathode: Pu+s + 3 e·- Pu (pure,l), and (19) 

overall: Pu(impure,l)- Pu (pure,l) . (20) 

The process produces extremely pure metal if the current is sufficiently 

low and if the process is terminated while plutonium is still the reacting 

species. Yields depend upon the purity of the feed metal; Los Alamos 

specifies the plutonium content of anode metal to be greater than 95% to 

ensure satisfactory results. 
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TA:BLE Ill 

lMPtJIUTY LEVELS IN HlGH·PUlllTY CASTING FEED AND CAST PARTS 

• Metal Feed, Parts per Million Cast Part, Parts per Million 

Most Most _. 

Element !!!ah ~ Frequent !!sb ·~ Frequent 

Na 5 ~1 s2 1 ~1 :Sl 
Ca 10 :S2 :S3 10 :Sl :Sl 
Mg 8 2 :$5 ~5 s2 s2 
F 2 5 :S2 :S2 
Al 10 :S2 :$5 8 ~2 5 

Si 15 sS 8 10 :Sl :SS 
Pb 2 :so.s :Sl 2 :so.s :$0.5 
Cu 2 :so.s :Sl 5 :Sl :Sl 
Sn 2 :Sl :Sl 2 :$0.5 :$0.5 
Cr 2 :Sl :Sl 2 :Sl :Sl 

Mn :Sl so. 5 :$0.5 1 so. 5 0.5 
Zn :silO ss 
Zr :s:lO sO.l 
Mo :$0.5 so.s 
Th 8 :S0.5 5 :S2 

lT 20 4 12 29 10 12 
Tt 20 :s:5 10 20 s5 10 
v 80 50 65 90 40 65 
Ga :!ii2 . so.2 :so.s :!ii2 :S0.2 :s;O.S 
Ni 5 :!ii0.5 :SO.S ss ::50.5 $5 

Fe 20 :S2 :SS 20 :!ii2 s5 
c 50 :SlO 20 40 :SlO 10 
0 40 10 20 40 10 15 
H 35 5 10 20 sS 10 
N slO 6 :Sl 5 
Am {varies with feed) 

Pu {weight difference) 99.985, 99.985% 

Elements below detectable limits. 

Li :SO.OOS ppm Bi so.s y :$0.1 
Be sO.l K :SO.S Cs :S2 
B :S0.3 Ti :S0.2 Ba sO.l 
Co :so.s v :SO.S Hf so.s 
Cd sO.S R.b so.s Re so.s 
La sl Sr :SO.l • 

* Can be reduced to s2.5 ppm with more expensive TaC cathode. 

68 



.. 

.· 

Figures 21 and 22 show ~he Los Alamos ER reaction cell and 

equipmenc.'• Two concentric magnesia crucibles joined at ~he base form the 

cell. In ~ypical opera~ions, technicians place 4·6 kg of impure plutonium 

metal in the inner crucible and add an equimolar mixture of NaClf.KGl 

con~aining 5 wt.t magnesium as an oxidant. This operation produces 

plutonium(III) in the electrolyte before a current is passed and assures 

the initial reduction of plutonium at the cathode. Vorkers assemble the 

cell in a stainless steel furnace tube, evacuated it, and back-fill it with 

argon. They then heat ~he cell to 740°C and lower the stirrer, anode, and 

cathode into ~he position shown in the figure. Direct current is passed 

through ~he cell and the solution is stirred until the plutonium is no 

longer the primary ion being formed at the anode. An increase in the 

static-cell potential, measured by a back emf sampling unit, indicates this 

event.'' At a preset potential, the current automatically terminates and an 

operator withdraws the hardware from the melt. The operator turns off the 

heat, and the system cools to room temperature. The ceramic crucibles are 

broken to recover the salt, which is a primary residue, and the metal 

product. A technician mechanically sepa~ates ~he product ring, shown in 

Fig. 23, from the salt, samples it, and transfers it for future use. 

The purity of typical product is greater than 99.95% plutonium.' 1 

Table IV gives the purities typically obtained for production runs. The 

elements less active than plutonium remain in the anode, along with a metal 

heel, to form the spent anode residue, which contains up to 10% of the feed 

metal. The residue is treated by pyroredox to recover the plutonium. 

Figure 24 shows an alternative ER cell developed first at Argonne 

National Laboratory and later demonstrated at RFP.' 1 Its design minimizes 

crucible breakage and cooling times in production runs. 

The major residues in the process are the anode heel, the electrolyte, 

and metal trapped on the crucible, stirrer electrodes, and thermocouple 

well. These can be recovered by a number of aqueous and pyrochemical 

processes.e2,Tt·lt 
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TABLE IV 

• 
BEHAVIOR. OF IMPURITY ELEMENTS IN ER -

Concen~ration Location 'Where 

(g Elemen~/ Element Is 

101 g Pu) Concen~rated 

Element ~ Product 

Ir 4,500 100 

Ni 1,000 <0.5 Anode 

Cu 500 <1.5 Anode 

Ta 5,000 80 Anode 

Pb 2,000 <0 

Fe 25,000 20 Anode 

Si 320 <S Anode 

Cr 340 <5 Anode 

Ga 10,000 <25 Anode 

Zn Anode 

Mn 70 <2 

Ti 15,000 10 

A1 2,700 <5 Anode 

u 330 <20 Anode 

Zr 10,000 14 

Th 1,300 10 Anode 

Pu 

Ce 527 <25 Elec~roly~e 

Am 850 82 Elec~roly~e 

• 

-- .· 
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In the pyroredox process, workers inieially polish ehe spent anode 

with calcium to ensure that all the plutonium is present as metal. 82 They 

then oxidize the meeal eo plutonium(III) wieh ZnC12 dissolved in KCl. All 

elements more aceive than zinc will be oxidized into the salt phase. This 

process ·forms a zinc button that may be discarded. The technicians then 

mix the salt with a CajCaC12 salt to reduce plueonium and all elements less 

active than calcium. The reaction produce is a salt phase above a two

phase button. The salt phase is mechanically separated and discarded. The 

bottom, denser metal phase is composed of plutonium and small quantities of 

calcium and zinc. The upper phase is typically 50\ plutonium with the 

remainder being primarily zinc. Several buttons are allowed to coalesce at 

850°C for 6 h to separate the ingots into a plutonium-rich lower phase 

suitable for ER and a less-pure upper phase that is recycled to the 

oxidation step. 

up 

Recovery operations treat the electrolyte salt from ER, which contains 

to 8\ of the feed plutonium and any elements more active ehan plutonium 
' ' 

(such as americium), by salt-stripping to recover the plutonium. Operators 

add cacium eo the salt in a DOR crucible and heat the mixture to 850°C, 

stir it, and allow it to cool. The metal 'product is recycled to ER. 

Aqueous methods for recovery leach crucible shards with HCl to recover 

plutonium. If plutonium from the residues is included in the calculation, 

recovery yields are quite high. 

Since facilities first adopted ER in 1962, the process has produced 

large quantities of metal with greater than 99.96% purity. Once-through 

yields, particularly in conjunction with DOR and casting, are rather 

disappoineing, and investigators are conducting additional research. 8 3 

IV. WASTE MANAGEMENT 

Solueion processing technologies discussed in ehis repore, as well as 

oeher processing technologies, produce both liquid and solid wastes that 
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must be disposed of in an acceptable manner. We will now discuss methods 

of dealing with these wastes. 

A. Liguid Wastes 

The evaporator process is the first step in the waste .management 

stream for all aolutions that can be discarded. Feed for this process 

consists of effluent (approximately 7~ HN03) generated by the ion-exchange 

. columns. This solution contains plutonium concentrations from several 

milligrams to 0.5 gil and is processed in one of two evaporators. An 

evaporator run usually concentrates 600 l of solution to about 20 1, 

designated bottom. The distillates from this process contain relatively 

low plutonium concentrations (usually below 7 x 101 (counts/min)/l total 

alpha) and are discarded to a final waste-treatment facility. Technicians 

cool the bottoms, separate the salts by supernate filtration, and sample 

the filtrate for plutonium to ensure it may be discarded. If the sample 

results are acceptable, the filtrate (20 l) is fixed in cement for 

disposal. The salts are also sampled for plutonium to establish criteria 

for discard. Following assay, workers place the salts in a PVC-lined drum 

and send them to a 10-yr retrievable storage. Another source of solutions 

is the oxalate filtrates, which are handled in the same manner as the 

effluents. A reduced distillation rate, however, compensates for the 

reactivity of the oxalate filtrate, which contains NH20H•HN03 . 

Waste management is also responsible for all caustic solutions that 

are generated by the various head-end and purification sections. At 

present, facilities filter, sample, and assay these solutions to determine 

the need for further processing. If the filtrates meet the discard 

criterion (S5 x 108 (counts/min)/l total alpha), the filtrates are 

transferred to the waste management facility. 

A low-level-waste facility (Fig. 25) provides further treaement of the 

acid distillates and caustic solutions. The means of transfer is a 

gravity-flow stainless steel pipe encapsulated in PVC plastic. The wastes 
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Fig. 25. Liquid Waste Treatment Facility TA-50 at Los Alamos National Laboratory. 
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collec~ in two 11,000-l storage ~arika located in a below-grade vault. The 

waste treatment at this . facili~ includes the neutraliza~ion, chemical 

precipiution, settling, clarification,san4 filtration, sludge collection, 

and solidification of sludges by addition of portland cement. Operators 

discard the effluent if the gross alpha activi~ is less than· 4,000 d/m/1; 

if it is not, the effluent is recycled through the plant. Development of 

the TRUEX. process . for· HN03 IIY&tems bas been concerned with the removal of 

plutonium and americium from Hanford TBP·based solvent-extraction 

raffinates. Experimental work by ll. A. Leonard and associates50 of Argonne 

National Laboratory has attained levels of <10 nCi/g (D.U elements). 

Extrac~ion of 0.25~ CMP0-0.75~ TGP in cc14 produced a raffinate containing 

2 nCi/g. Development of this potentially important and large-scale process 

continues. 

!. Solid Vastes 

Plutonium-contaminated solid wastes can be divided into D.U waste, 

>100 nCi Pu/g, and low-level waste, <100 nCi Pu/g.l2 

The Waste Management Group retrievably stores solid T.RD defense wastes 

above grade on asphalt pads and covers them with layers of wood,. plastic 

sheet, and earth. Currently, operators must certify the defense . wastes to 

meet the VAC for .andato~ disposal a~ WIPP.2 The VIPP facility is 

scheduled to receive.its first waste shipments in 1989. 

1. Process Residues. Immobilization of process residues in cement is 

a common method to ensure tha~ solution and fine-particulate-containing 

waste will meet the VIPP VAC. Materials to be immobilized include 

solutions, sludges, organic liquids, processing residues, . filter media, 

salts, ion-exchange resins, and nuclear materials such as americium oxide. 

Often the immobilizing agent is portland cement mixed in a screw 

mixer, jet mixer, pug mill, or tumbling drum. The cement paste drops into 

a drum to set and cure. Several facilities use gypsum cement co immobilize 
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organic liquid waste that is premixed with water and an emulsifier. 

Alamos performs the mixing directly in a SS~gal. drum. 

Los 

At Los Alamos, the chloride and evaporator bottoms solutions provide 

the water for the immobilization of the solid process residues with gypsum 

cement. Sodium hydroxide •elutions (NaOH) neutralize the strongly acidic 

solutions into a pH range of 2~4. Technicians transfer the neutralized 

solution into a 55·gal. drum and add cement as the mixture is stirred with 

an air motor for a few minutes. Most solids are added near the end of the 

stirring. Americium oxide is stirred manually into the paste afterwards to 

prevent the spread of high·gamma-emitter material to the stirring equipment 

and the glove box. The system will employ in-drum stirring for several 

reasons:'' (1) the operator can observe the mixture during stirring and 

control the time and rate of stirring to match the characteristics of the 

highly variable feed solutions; (2) if the operator judges it necessary to 

initiate the setting reaction, set-accelerator material can be added to the 

mix while stirring is continued; (3) the cleanup of mixing equipment is 

simpler (4); a flash set in the mixing equipment will not force a difficult 

cleanout of a frozen mixer; (5) finally, should the mix not set up, 

remixing can occur right in the drum. 

Gypsum cement is the fixing agent of choice for the following 

reasons: 70 (1) it has a possible higher volume efficiency (70% vs 35\ for 

portland cement); (2) it provides an optimal pH of 3-5 for setting (This 

setting requires less NaOH solution for neutralization; also, the acidic pH 

minimizes evaporator waste-solution 

particulates in the ventilation ducts 

filters.); (3) it demonstrates an 

release of ammonia that forms NH4No3 
and plugs the ventilation system 

ability to immobilize organic liquids 

when used with an emulsifier; and (4) it shows a tendency to reabsorb any 

water layer formed on the surface of the setting cement. (A common 

disadvantage for portland cement is the presence of free liquid in a drum 

after setting occurs.) 
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2. Combuscibles and Noncombustibles. Solid residues noc . requiring 

immobilizacion consisc of common combuscibles and noncombuscibles. 

Combuscible wasces include paper, wood, rags, plascics, and graphice 

crucibles. Typical noncombuscibles are metal valves, eubing, pipe, furnace 

cubes, cools. cans. glass. fiberglass, ceramics, and leaded dry-box gloves. 

These macerials normally meec che WIPP VAC wichouc furcher creaement, 

although addicional processing may •ignificantly reduce che volume of waste 

transported to VIPP. 

There is a current plan to aegregace and burn much of the combustible 

waste from the Los Alamos Plutonium Facility in the Vaste Management 

Group's controlled air incinerator.•c The resulcing ash will be .fixed in 

cement. To date, we have attempted only trial runs with lightly 

contaminated waste. 

In addition bulky nonroutine waste· items such as glove boxes will be 

cut up in the. Vaste Management Group's Size Reduction Facilicy if the items 

cannot be decontaminated to less than TRU levels. 

Some of che solid wastes will probably require other types of 

processing to render them certifiable to WIPP. For example. salts and 

crucibles containing pyrophoric mecals such as sodium or potassium will 

require roascing in air for conversion to oxides or treatment with lead 

chloride to form che chloride salts. 16 

Finally there are special-case wastes whose disposition has not yet 

been clarified. An example is HEPA filters. They can contain unacceptable 

quantities of particulate macter. The WAC Certification Committee is still 

evaluating whether the particles can be encirely released during 

transportation or in an accident. If the parcicles are mostly trapped, 

then che filters may be certified; if the particles can be mostly released, 

the filcer media will be removed from the frame and fixed in cement. 
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V. EMERGING TECHNOLOGIES 

The handling of plu~onium scrap and wasee is labor in~ensive, 

pareicularly in processing secondary scrap ma~erials ~at are generally 

lean in plutonium content and quite often contain con~aminants chat 

aggrava~e ~he scrap-handling problems. The following are some of the many 

challenges for evolving technologies: 

• reduce secondary scrap generation, 

• reduce waste generation including both the bulk weight and plu~onium 

content, 

• improve process and system yield, 

• reduce personnel radiation exposure, 

• become more cost effective, and 

• improve accountability and safeguards. 

The approaches taken to meet these challenges range from making subtle 

evolutionary changes to existing processes to making revolueionary approach 

changes to material processing. Probably the mos~ significant efforts, in 

terms of overall long-term payoff, are those approaches aimed at stopping 

the generation of scrap and waste. 

Automation and robotics will most certainly play an impor~an~ role in 

defining the direc~ion of new technology .. Rut automation and robotics are 

not treatment technologies within themselves. They do represent 

outstanding tools to be used in improving our material handling, 

accountability, and safeg~rds, as well as in reducing the radiation 

exposure to personnel. Many researchers believe tha~ au~omation and 

robotics will slowly become the main support activity for all process 

changes. Numerous projects aimed at au~omaeed handling are under way in 

facilities across the nation. As an example, in the plutonium-scrap 

processing facility at RFP in Colorado, a large stacker-retriever robot 

system is the primary means of 

installing a similar but much 

accessing vault storage. Workers are 

smaller stacker-retriever robot in a new 

vault at the plutonium facility at the Los Alamos National Laboratory . 

81 



• 

Roboes such as ehese can be coupled eo compueer syseems and can ehus become 

the heare of an accouneing and inven~ory syseem. These funceions can now 

take place with very high reliabiliey and wieh litele or no radiation 

exposure.to personnel. 

Vaults are not the only place where robots are demonstrating their 

usefulness. A new pick-and-place robot has been installed in the plutonium 

analytical laboratory at the Los Alamos National Laboratory. The robot 

works with ehe computer system to perform a variety of aample-preparaeion, 

dissolution, dilution, and data-compilation steps. Automation is beginning 

to move onto the working floor as well. 11 ·'' Automated NDA and bagout 

systems will replace the operator in performing these tedious, repetitive, 

and often high-exposure operations. 

Computerization is rapidly becoming a second major new support 

aceivity appearing in the work place. The low price and·compact nature of 

the new computers have made them highly desirable for data-compilation 

purposes. Indeed, voice-actuated data .sheees preclude the need for 

personnel to punch the keyboard. Computers coupled with NOA evaluation 

equipment can also function as process-control systems. With the advent of 

more sophisticated processing eechniques high-quality rapid-evaluation 

techniques are essential to avoid process upsets. 

The third major evolutionary change that will become an essential tool 

in fueure technology is at-line or on-line analysis. Many of the new 

approaches concern NOA techniques. Gamma-ray counting with multichannel 

analyses can provide near-real-time analysis in continuous or 

semicontinuous systems. In processing steps such as solvent extraction, 

continuous dissolution, and ion exchange, extents of reaction are sometimes 

difficult to access. On-line NDA techniques will automatically determine 

column breakthrough. Destructive, wet chemistry techniques will begin to 

be integrated into the actual process operations to provide at-line process 

control. Techniques such as inductively coupled plasma spectroscopy can 

process a sample in a matter of minutes, thus providing impurity 
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information on a near-real-time basis. Coupling the results of the 

analysis with other automated aspects of process systems will provide 

enhanced process control. 

A major aspect of technology improvement involves more than just 

modifications to existing processes. Opportunities to make significant 

changes in processing exist in the actual process chemistry and process

engineering areas. Researchers are presently investigating some of the 

following areas: 

• Enhanced Dissolution. As noted earlier, recovery of plutonium from 

highly refractory plutonium oxide is a severe challenge to conventional 

aqueous processing. At Los Alamos, research has found that a new approach 

to the problem is the use of a superacid such as HF/SbF8 .•• This reagene 

gives complete dissolution of refractory plutonium oxide in a practical 

time frame. Subsequent solvent distillation and recycle ate an economical 

aspect of this experimental procedure. The fluoride residue is then 

amenable to either PuF6 volatility techniques or to conventional procedures 

such as HN03-Al(N03)3 dissolution and subsequent plutonium purification by 

solvent extraction or nitrate anion exchange. The superacid portion of the 

recovery procedure would add little to waste-stream volumes. 

• Low-Temperature Fluorination. Recent work at Los Alamos has shown 

that a new fiuorinating agent, FOOF, will produce PuF6 at low 

temperatures. 2° FOOF can be generated from oxygen and fluorine mixtures by 

(l) ultraviolet photolysis, (2) microwave discharge, or (3) an even newer 

technique involving thermal dissociation of F2. In a FOOF mixture, the two 

species identified to date are o2r2 and o2F, the latter being a very 

reactive intermediate.•• Although fluorine can produce the volatile 

compound PuF6 as well, producing and delivering high concentrations of 

fluorine atoms to reactive sites is very difficul't. Other poeent:ial 

applications for FOOF include new synthetic methods, surface passivation, 

and treatment and decontamination of plutonium-containing materials and 

equipment. 
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• Membrane Separation. A neglecte~ area of aqueous materials 

processing has been thin-film membranes an~ their potential for metal ion 

separation. 10 Recent laboratory results have shown that, in principle, 

membrane techniques using practical equipment sizes can recover the 

actinide metal ions to well below 1 ppm.• 1 Membrane development itself is 

starting to be a growth area for actinide separations ·involving 

(1) polymeric membrane development for·metal ion separations, (2) modified 

concepts of supported liquid aembranes, and (3) polymeric membranes 

containing covalently bonded, actinide-specific chelating agents. A major 

challenge for these endeavors will be the removal of plutonium and 

americium from acidic waste streams to the very low level required for 

discard to final waste processing. Currently, evaporation produces 

distillates with these low activity levels, but the concentrated residues 

may contain gram amounts of plutonium an~ americium that require 

immobilization in cement. 

• Molten Salt/Molten Ketal Re~ox 

techniques provi~ the capability to 

Systems. Molten electrochemical 

study and characterize complex 

chemical reactions in solution. In-~epth application of many of these 

techniques to actinide chemistry in molten salts has yet to be completed, 

but the promise of a better understanding of electrode reactions in various 

molten-salt electrolytes may completely alter current actinide processing 

systems. In addition to improving the efficiency of plutonium purification 

by ER, intermediate purification and separation operations could benefit by 

proper application of electrolytic processes. Separation of impurities 

currently possible only through aqueous techniques coul~ be completed in 

fewer steps, generating much less resi~ue and achieving faster turnaround 

of product metal through electrochemical applications. Integration of 

electrochemical processing coupled with enhanced engineering automation 

will definitely play an important role in the future of actinide molten· 

salt processing and purification, as will computer monitoring and control. 
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• Integrated Reduction/Purification. Processing spent DOR salts, 

electrorefining liquid anodes, and generating and using plutonium 

trichloride (PuC13) are intended to lead to a system in which the oxide 

could be reduced to metal and electrorefined in the same equipment, the 

salt could be regenerated and reused, and the product metal could maintain 

the same high standards as our current electrorefined metal. Experts are 

investigating the use of PuCl3 for the removal of americium to help 

maintain the purity of the extracted metal and for the potential of single

pass extraction of metals with very high americium content. The 

trichloride is also of interest for the introduction of the ionic plutonium 

species into electrolytic operations. Additional work is studying the use 

of reference electrodes in molten-salt systems to more fully understand and 

control the electrochemical processes occurring during the purification of 

plutonium and the subsequent recovery of pyrochemically generated residues. 

By combining the appropriate features of all of this work, researchers may 

be able to design and build a cell that has oxide as the feed and pure 

metal as the product and that generates a residue for discard at a fraction 

of the current residue-generation rate. 

Regardless of where new technologies guide the processing of 

plutonium-bearing scrap and the handling of wastes, administrative issues 

will become a much more dominant driving force. These issues will most 

certainly involve aspects of environmental control, safeguards, material 

control and accountability, health and safety, and human reliability. 

These issues will predominately be politically motivated and implemented. 

The true challenge for both existing and emerging technologies will be to 

successfully address the administrative issues while simultaneously 

promoting safer, better, and more cost-effective processing . 
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for TRU waste stored at TA-54. current procedure listed here was 
issued April200 1. 

NMT7~AP-TA55- A Contains waste generator TA-55 Transuranic Waste Contains information on waste Does not contain data on specific 
018,R3 information required by the Inteiface Document (TWID) characterization, waste packaging waste containers. Does not 

LANL TRU Waste configurations, and TRUCON codes contain information for legacy 
Certification Plan for newly-generated TA-55 waste. waste generated prior to this 

Describes how waste generator document's approval. 
information in theTA-55 Waste Periodically updated by TA-55. 
Management System (WMS) 
database is certified and maintained 
for waste generated at the TA~55 
facility. Conta~ information on 
current and projected waste stream 
volumes. 

QP-TP-WMS- B Compilation ofT A-55 waste TA-55 Waste Management Certified and current database of Controlled access, continually ' 

000.001 generator information, for System· (WMS) .waste container identifiers, waste being updated 
I 

individual waste containers. codes (e.g., IDC, RSWD, EPA 
I • HWNs), assay results, packaging 

dates, waste material content and 
generating processes for TA-55 
wastes. 

TWCP-6988 B Compilation ofTA-55 waste Archived generator's Database of waste container Archive of previous version of 
generator information, for databases 95DRUM and identifiers, waste codes (e.g., IDC, the TA~55 WMS; lllflY not 
individual waste containers. 95ncdrum. RSWD, EPAHWNs), assay results, contain latest corrections. 

packaging dates, waste material 
. content and generating processes for 

TA-55 wastes. 
----- -- - - -



~· ' ' . 

TA-55 PLUTONIUM FACILITY 
ACCEPTABLE KNOWLEDGE REPORT 

REPORT TITLE: 

REPORT NUMBER: 

WASTE GENERATED FROM 
WASTE STREAMS: 

APPROVALS: 

Acceptable Knowledge Summary Report for Waste 
Streams TA-55-43, TA-55-44, TA-55-45, TA-55-46, TA-
55-47 

TWCP-AK.-2.1-0ll,R.O (J,.A~u~- 0\-l-\'l&"\) 

TA-55-43, TA-55-44, TA-55-45, TA-55-46, TA-55-47 

EFFECTIVE DATE: 

NEXT REVIEW DATE: 

for- ?* nwcb o;lENDE TECHNICAL REVIEWER/EDITOR 

~~ 
DATE 

1ft7/ol 

SITE PROJECT A OFFICER 

~~./1-~~ 
FACILITY REP SENT AT 

C 2001 Umversity of California 

DATE 

9 It 7 !CJ I 
DATE I I 

! ~?!of 
DATE 

9-JL/-O/ 
DATE 



TWCP-AK-2.1-0ll,R.O/ICI (LA-UR-01-4964) 
Effective Date: 11/05/01 Page ii of xix 

HISTORY OF REVISIONS 

Revision Pages 
No. Date Revised Reason for Change 

0 09/20/01 - New report 

ICl 1115/01 Section 2, Respond to CBFO audit comments, by 
Attachment I improving treaceability to AK data sources. 



TWCP-AK-2.1-011,R.O/ICI (LA-UR-01-4964) 
Effective Date: 11/05/01 Page iii of xix 

CONTENTS 

Section Page 

ACRONYMS .................................................................................................................................. v 

TA-55 PROCESS/STATUS (PIS) CODE INDEX ....................................................................... vii 

ACCEPTABLE KNOWLEDGE SUMMARY FOR WASTE STREAM TA-55-43 .................... ix 

ACCEPTABLE KNOWLEDGE SUMMARY FOR WASTE STREAM TA-55-44 .................... xi 

ACCEPTABLE KNOWLEDGE SUMMARY FOR WASTE STREAM TA-55-45 .................. xiii 

ACCEPTABLE KNOWLEDGE SUMMARY FOR WASTE STREAM TA-55-46 ................... xv 

ACCEPTABLE KNOWLEDGE SUMMARY FOR WAS1E STREAM TA-55-47 ................. xvii 

WASTE GENERATION SUl\1MARY DIAGRAM .................................................................... xix 

1.0 INTRODUCTION ............................................................................................................... I 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS ........................................ 1 

3.0 DESCRIPTION OF THE WASTE STREAM .................................................................... 2 
3 .I Facility and Mission ................................................................................................ 2 
3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams ............. 3 
3.3 Waste Physical F onn and Content Description ....................................................... 6 
3.4 Waste Volume and Time Period of Waste Generation ........................................... 7 
3.5 Waste Stream Generation Processes ....................................................................... 7 
3.6 Material Inputs to the Waste Generation Process ................................................. 14 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS ..................................................... 19 

5.0 CORRELATIONS BETWEEN WASTE STREAMS ............................. : ........................ 19 

6.0 ASSIGNMENT OF WASTE MATRIX CODES ............................................................. 19 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES ............................... 20 

8.0 ASSIGNMENT OF EPA HAZARDOUS WAS1ENUMBERS ...................................... 20 
8.1 F, K, and U Listings .............................................................................................. 20 
8.2 Toxicity Listings ................................................................................................... 2I 

9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE 
WASTES WERE EXCLUDED ........................................................................................ 22 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED ....... 23 

11.0 VERIFICATION TIIATTHEREARENO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR> 1% RADIONUCLIDE 
PYROPHORICS ............................................................................................................... 24 

I2.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM ................................................................................. 25 



TWCP-AK-2.1-0ll.R.OIIC1 (LA-UR-01-4964) 
Effective Date: 11/05/0 I 

Section 

Page iv of xix 

Page 

13.0 DETERMINATION OF THE MAXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITIED FOR WASTE PACKAGING .................................................... 25 

14.0 CONFIRMATION OF AK INFORMATION FOR THE WASTE STREAM ................. 26 
14.1 Radiography Data .................................................................................................. 26 
14.2 Visual Examination Data ...................................................................................... 28 
14.3 Radioassay Data .................................................................................................... 29 
14.4 Headspace Gas Data .............................................................................................. 32 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS ................................. 32 

Tables Page 

1 Pu-238 Debris Waste Stream Volumes and Years Generated ............................................ 7 

2 Typical Process Feed Materials for Pu-238 Operations .................................................... IS 

3 Average Isotopic Content of Plutonium Material Type MT -83 ........................................ 16 

4 Actinide Impurities in Pu02 Fuel Lots for the Cassini Program ....................................... 17 

5 Assignment of Waste Codes to Pu-238 Debris Waste Streams ........................................ 20 

6 WMP Codes Applicable to Pu-238 Debris Waste Streams ............................................... 21 

7 Maximum Layers of Confmement to be Used for Pu-238 Debris Waste Streams in 
the Absence of More Specific Waste Characterization Data ............................................ 26 

8 RTR Data for Pu-238 Debris Waste Streams .................................................................... 27 

9 Pu Isotopic Data for Pu-238 Debris Wastes ...................................................................... 30 

10 Secondary Radionuclides Detected in Pu-238 Debris Wastes .......................................... 31 

11 Headspace Gas Data (ppmv) for Target Analytes and Total Flammability in 
Pu"238 Debris Waste Streams ........................................................................................... 33 

Attachments 

1 Acceptable Knowledge Roadmap (12 pages) 

2 LANL and TA-55 Site Maps (2 pages) 

3 Generalized Process Status Diagram for Pu-238 Processes (1 page) 

4 Waste Generator Forms for TRU Waste (4 pages) 

5 Chemical Waste Disposal Request Form {1 page) 



TWCP-AK-2.1-0ll,R.O/ICI (LA-UR-01-4964) 
Effective Date: 11105101 Page v ofxix 

DL 
DOE 
DOR 
DTP 
DWLS 
EPA 
F 

GPHS 
HEPA 
HWN 
IDC 
K 

LANL 
LLW 
LWRHU 
MDL 
MEG AS 
MT 
MWG 
NDA 
NIOSH 
NMT 
PCB 
PF 
PPE 
ppm 
ppmv 
PRQL 
PIS [code] 
PWR 
QA 
QP 
R&D 
RCRA 
RD&D 
RFETS 
RLWTF 
RMDC 

ACRONYMS 

plutonium-238 oxide 
acceptable knowledge 
Code of Federal Regulations 
RCRA hazardous waste code for wastes with hazardous characteristics, 
defmed in 40 CFR Subpart C, Sections 261.21 to 261.24 
discard limit 
U.S. Department ofEnergy 
direct oxide reduction (process, not PIS code) 
detailed technical procedure 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
RCRA hazardous waste code for hazardous wastes from non-specific 
sources, defined in 40 CFR Subpart D, Section 261.31 
General Purpose Heat Source 
high-efficiency particulate air 
hazardous waste number 
Item Description Code 
RCRA hazardous waste code for hazardous wastes from specific sources, 
defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
low-level waste 
Lightweight Radioisotope Heater Unit 
method detection limit 
Multiple Energy Gamma Assay System 
material type 
Milliwatt Generator 
nondestructive assay 
National Institute for Occupational Safety and Health 
Nuclear Material Technology 
polychorinated biphenyl 
Plutonium Facility 
personal protective equipment 
part per million 
part per million, on a volume basis 
program required quantitation limit 
process/status [code] 
prohibited waste report 
quality assurance 
quality procedure 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
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RSWD 
RTR 
SME 
SRS 
TA 
TRU 
TRUCON 
TRUPACT-11 
TWBIR 
TWCP 
UCL9o 
UCNI 
VE 
voc 
WAC 
WIPP 
WIPPWAP 

WPRF 
WOOF 

Radioactive Solid Waste Disposal 
real-time radiography 
subject matter expert 
Savannah River Site 
technical area 
transuranic 
TRUPACT-11 content 
Transuranic Waste Transporter-Model II 
Transuranic Waste Baseline Inventory Report 
Transuranic Waste Characterization/Certification Project 
90% Upper Concentration Limit 
Unclassified Controlled Nuclear Information 
visual examination 
volatile organic compound 
waste acceptance criteria 
Waste Isolation Pilot Plant 
Attachment B, Waste Analysis Plan, to the Hazardous Waste Facility 
Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) 
Waste Profile Request Form 
Waste Origination and Disposition Form 
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NOTE: This index indicates the main process AK swnmary report and report section that 
covers each P/S code mentioned in this report. 

Process AK Summary Report 
EPAHWN Current 

PIS listing for Pu- Status of 
Code 

PIS Name and Report Section • 
238 waste** PIS Code 

PIS codes cited in this report that may generate Pu-238 waste 

Aqueous Scrap Plutonium-238 3.5.1, - Active 
ASP 

Processing Operations Att. 4 

Pu-238 Heat Source Plutonium-238 - Active 
Cl 

Calorimetry Operations 
3.5.2 

General Purpose Heat Plutonium-238 3.5.2, - Active 
GPHS 

Source Fabrication Operations Att. 4 

Plutonium-238 3.5.3, - Active 
MTL Metallography 

Operations Att.4 

Routine Pu-238 Heat Plutonium-238 3.5.2, - Active 
PI 

Source Production Operations Att. 4 

Plutonium Pellet 3.5.11, 
- Inactive since 

PPD 
Dissolution 

Special Processing 
Att. 4 1998 

0006, D008, Active 
D009, DOll 

Routine Pu-238 Plutonium-238 3.5.6, 
(apply only to 

R8 
Solidification Operations Att. 4 hydroxide and 

oxide cake 
waste) 

Recovery of Pu-238 from Plutonium-238 3.5.7, - Inactive since 
R8 Sucrose Solutions Operations Att. 4 1988 

Recovery ofPu-238 from Plutonium-238 3.5.5, 
- Inactive since 

RCI 
Contaminated Iridium Operations Att. 4 1992 

Routine Pu-238 Scrap Plutonium-238 3.5.4, - Active 
SCP Processing Operations Att. 4 

0005,0006, Active 

TDC Thermal Decomposition 
Nitrate Operations 

3.5.1, 0007,0008, 
of Cellulose Items Att. 4 DOll 

Welding and - Active 
Plutonium-238 WD Decontamination for 
Operations 

GPHS 

Pu-238 Direct Oxide Plutonium-238 3.5.8, 0005 (applies Active ws 
Reduction Operations Att. 4 only to salt 
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Process AK Summary Report PIS 
Code 

PIS Name and Report Section* 

EPAHWN 
listing for Pu-
238waste•• 

waste) 

PIS codes cited iD this report that do not generate Pu-238 waste 

D005, D006, 

ED Cascade Dissolver Nitrate Operations 
3.5.2, D007,D008, 
Att. 4 DOll 

ITF Metal Operation 3.5.2, -
ITF4 

Impact Test Facility 
Processes Att. 4 

D005, D006, 

MPD Cascade Dissolver Nitrate Operations 
3.5.2, 0007, D008, 
Att. 4 DOll 

Pyrochemical 3.5.2, -
OR Direct Oxide Reduction 

Processes Att. 4 

D005, D006, 

sc Cascade Dissolver, G437 Nitrate Operations 
3.5.2, 0007, D008, 
Att. 4 DOll 

SP Scrap Dissolution, 0438 Nitrate Operations 
3.5.2, D007 
Att. 4 

Page viii of xix 

Current 
Status of 
PIS Code 

Active 

Active 

Inactive since 
1996 

Active 

Active 

Active 

* Process AK summary reports: Metal Operation Processes (TWCP-AK-2.1-003), Nitrate 
Operations (TWCP-AK.-2.1-005), Plutonium-238 Operations (this report), and Special 
Processing (TWCP~AK-2.1-007) 

** Any debris waste containing lead (e.g., leaded gloves) is discarded as mixed 1RU waste to 
which EPA HWN 0008 is applicable. 
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Waste Stream Number and Title: TA-55-43, Non-mixed Combustible/Noncombustible 
Debris Waste Containing Plutonium-238 

Summary Category Group: S5000 

Waste Matrix Code and Description: SSOOO, Debris Waste 

TWBIR: LA-T004, LA-TOOS 

TRUCON Codes: LA116A, LA116B, LA116C, LA 116D, LA116E, 
LA116H, LA117D, LA117E, LA118C, LA119B 

Maximum Layers of Packaging: 5 

Site: LANL 

Waste-Generating Facility: TA-55, Plutonium Facility (building PF-4), all wings 

Time Period of Generation: 1993-1998 

Defense Waste Status: Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

Waste Stream Volume (as stored): 166 containers (35m3
) 

Waste Stream Volume (after Not yet determined 
repackaging): 

Facility Mission 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste-generating process: 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part of the 
Pu-238 processing. 
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Process Feed 
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Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; plutonium scrap; 
pyrochemical salts; crucible pieces; ash; and analytical laboratory solutions. 

Waste Material Parameter List (including packaging) 

Waste materials: 

Packaging materials: 

Cellulosics, plastics, rubber, inorganic matrices, iron-based metals and 
alloys, other inorganic materials 
Steel, plastics 

Waste Stream Description 

Combustible/noncombustible debris including paper, rags, plastic, rubber, and plastic-based and 
cellulose-based waste generated during Pu-238 activities. Plastic-based waste includes, but may 
not be limited to: tape, polyethylene and vinyl; gloves; plastic vials, polystyrene; Tygon tubing; 
polyvinyl chloride plastic; Teflon products; plexiglass; and dry box gloves (unleaded neoprene 
base). Cellulose-based waste includes, but may not be limited to: rags, wood, paper, and 
cardboard; laboratory coats and overalls; booties and cotton gloves, and similar materials. The 
waste may also contain HEPA filters, noncombustible glass and metallic debris. Some ofthis 
waste was packaged in.small metal cans before being placed in 55-gallon drums. 

RCRA Characterization: 

No HWNs apply to containers in waste stream TA-55-43. 

Radionuclide Content 

These waste streams contain plutonium material type (MT)-83, with an initial isotopic 
composition of plutonium with about 83 percent Pu-238. Americium-241, neptunium-237, and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Thorium-232 and neptunium-237 are present in the feed material. Other secondary 
radionuclides which may occasionally be present in very low concentrations as contaminants 
from other TA-55 activities in the area are americium-243, cesium-137, uranium-238, and 
thorium-230. · 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Tran.suranic Waste Characterization AK Information Summary 
(TWCP-PLAN-0.2.7-00I,R.5) 

Process Acceptable Knowledge Summary Report for Pu-238 Operations at TA-55 (TWCP-AK-
2.1-009) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-44 

Waste Stream Number and Title: 

Summary Category Group: 

TA-55-44, Mixed Combustible/Noncombustible Debris 
Waste Containing Plutonium-238 

85000 

Waste Matrix Code and Description: 85000, Debris Waste 

TRUCON Codes: 

Maximum Layers of Packaging: 

Site: 

Waste-Generating Facility: 

Time Period of Generation: 

Defense Waste Status: 

Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

LA-WOOI 

LA115B, LA116B, LA116C, LA116D, LA116E, 
LA116F, LA116H, LA118A, LA118C, LA119A, 
LA119B, LA119D, LA123B, LA123C, LA123F 

5 

LANL 

TA-55, Plutonium Facility (building PF-4), all wings 

1978--1998 

Defense-related 1RU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

952 containers ( 188 m3
) 

Not yet detennined 

TA-55 has extensive capabilities for the extraction and recovery ofplutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources of TRU-contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste-generating Process 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part of the 
Pu-238 processing. 
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Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; plutonium scrap; 
pyrochemical salts; crucible pieces; ash; and analytical laboratory solutions. 

Waste Material Parameter List (including packaging) 

Waste materials: 

Packaging materials: 

Cellulosics, plastics, rubber, inorganic matrices, iron-based metals and 
alloys, other inorganic materials 
Steel, plastics 

Waste Stream Description 

Combustible/noncombustible debris including paper, rags, plastic, rubber, and plastic-based and 
cellulose-based waste generated during Pu-238 activities. Plastic-based waste includes, but may 
not be limited to: tape, polyethylene and vinyl; gloves; plastic vials, polystyrene; Tygon tubing; 
polyvinyl chloride plastic; Teflon products; plexiglass; and dry box gloves (unleaded neoprene 
base). Cellulose-based waste includes, but may not be limited to: rags, wood, paper, and 
cardboard; laboratory coats and overalls; booties and cotton gloves, and similar materials. The 
waste may also contain noncombustible glass and metallic debris. Some ofthis waste was 
packaged in small metal cans before being placed in 55-gallon drums. This waste stream may 
contain lead items, or items from PIS codes R8, PPD, and TDC (which may be mixed waste 
items). 

RCRA Characterization: 

EPA Hazardous Waste Numbers (HWN): DOOS, D006, D007, D008, DOl I 

Radionuclide Content 

These waste streams contain plutonium material type (M1)-83, with an initial isotopic 
composition of plutonium with about 83 percent Pu-238. Americium-241, neptunium-237, and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Thoriwn-232 and neptunium-237 are present in the feed material. Other secondary 
radionuclides which may occasionally be present in very low concentrations as contaminants 
from other TA-55 activities in the area are americium-243, cesium-137, uranium-238, and 
thorium-230. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization AK Information Summary 
(TWCP-PLAN-0.2. 7-001 ,R.5) 

Process Acceptable Knowledge Summary Report for Pu-238 Operations at TA-55 (TWCP-AK-
2.1-009) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-45 

Waste Stream Number and Title: 

Summary Category Group: 

TA-55-45, Nonmixed Metallic Waste Containing 
Plutonium-238 

S5000 

Waste Matrix Code and Description: SSIOO, Inorganic Debris Waste 

TWBIR: 

TRUCON Codes: 

Maximum Layers of Packaging: 

Site: 

Waste-Generating Facility: 

Time Period of Generation: 

Defense Waste Status: 

Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

LA-T005 

LA117B, LA117C, LA117E, LA117G 

4 

LANL 

TA-55, Plutonium Facility (building PF-4), all wings 

1993-1998 

Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

86 containers (18 m3
) 

Not yet determined 

TA-55 has extensive capabilities for the extraction and recovery ofplutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-SS 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste-generating Process 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part ofthe 
Pu-238 processing. 
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Process Feed 
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Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; plutonium scrap; 
pyrochemical salts; crucible pieces; ash; and analytical laboratory solutions. 

Waste Material Parameter List (including packaging) 

Waste materials: 
Packaging materials: 

Metal scrap items, cellulosics, rubber, plastics 
Steel, plastics 

Waste Stream Description 

Metal waste generated from facility and equipment operations and maintenance. This includes 
metal scrap, small tools, small equipment items, motors, pumps, and process equipment. Only a 
small fraction of plastic (used as packaging and not in direct contact with the waste material) is 
present in this waste stream. Most of this waste was packaged in small metal cans before being 
placed in 55-gallon drums. 

RCRA Characteriution: 

No HWNs apply to containers in waste stream TA-55-45. 

Radionuclide Content 

These waste streams contain plutonium material type (MT)-83, with an initial isotopic 
composition of plutonium with about 83 percent Pu-238. Americium-241, neptunium-237, and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Thorium-232 and neptunium-237 are present in the feed material. Other secondary 
radionuclides which may occasionally be present in very low concentrations as contaminants 
from other TA-55 activities in the area are americium-243, cesiwn-137, uranium-238, and 
thorium-230. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization AK Information Summary 
(TWCP-PLAN-0.2.7-00I,R.5) 

Process Acceptable Knowledge Summary Report for Pu-238 Operations at TA-55 (TWCP-AK-
2.1-009) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-SS-46 

Waste Stream Number and Title: 

Summary Category Group: 

TA-55-46, Mixed Metallic Waste Containing 
Plutonium-238 and Lead Items 

ssooo 
Waste Matrix Code and Description: S5100, Inorganic Debris Waste 

TWBIR; 

TRUCON Codes: 

Maximum Layers of Packaging: 

Site: 

Waste-Generating Facility: 

Time Period of Generation: 

Defense Waste Status: 

Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

LA-WOOS 

LA117C, LA117E 

4 

LANL 

TA-55, Plutonium Facility (building PF-4), all wings 

1978-1998 

Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

167 containers (32 m3
) 

Not yet determined 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste-generating Process 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part of the 
Pu-238 processing. 
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Process Feed 
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Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; plutonium scrap; 
pyrochemical salts; crucible pieces; ash; and analytical laboratory solutions. 

Waste Material Parameter List (including packaging) 

Waste materials: 
Packaging materials: 

Metal scrap items, cellulosics, rubber, plastics 
Steel, plastics 

Waste Stream Description 

Metal waste generated from facility and equipment operations and maintenance. This includes 
metal scrap, small tools, small equipment items, motors, pumps, and process equipment. Only a 
small fraction of plastic (used as packaging and not in direct contact with the waste material) is 
present in this waste stream. Most of this waste was packaged in small metal cans before being 
placed in 55-gallon drums. This waste stream may contain lead items. 

RCRA Characterization 

TA-55-46 is conservatively assigned the following EPA Hazardous Waste Numbers (HWN). 

• 0005, 0006, 0007,0008, DOll 

Radionuclide Content 

These waste streams contain plutonium material type <Mn-83, with an initial isotopic 
composition of plutonium of about 83 percent Pu-238. Americium-241, neptunium-237, and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Thorium-232 and neptunium-237 are present in the feed material. Other secondary 
radionuclides which may occasionally be present in very low concentrations as contaminants 
from other TA-55 activities in the area are americium-243, cesium-137, uranium-238, and 
thorium-230. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization AK Information Summary 
{TWCP-PLAN-0.2. 7-001 ,R.S) 

Process Acceptable Knowledge Summary Report for Pu-238 Operations at TA-55 (TWCP-AK-
2.1-009) 
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ACCEPTABLE KNOWLEDGE SUMMARY FOR TA-55-47 

Waste Stream Number and Title: 

Summary Category Group: 

TA-55-47, TRU HEPA Filter Waste Containing 
Plutonium-238 

85000 

Waste Matrix Code and Description: 85410, Composite Filter Debris Waste 

TWBIR: 

TRUCON Codes: 

Maximum Layers ofPackaging: 

Site: 

Waste-Generating Facility: 

Time Period of Generation: 

Defense Waste Status: 

Waste Stream Volume (as stored): 

Waste Stream Volume (after 
repackaging): 

Facility Mission 

LA-T005 

LA119B 

1 

LANL 

TA-55, Plutonium Facility (building PF-4), all wings 

1993-1998 

Defense-related TRU waste. There is no historical 
record or evidence of spent nuclear fuel or high-level 
waste ever having been handled at the facility. 

14 containers (2.9 m3
) 

Not yet determined 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources of TRU-contaminated scrap, residues, and debris generated at 
TA-55. The scrap and residues are processed to recover as much plutonium as practicable before 
disposal. Wastes are generated from plutonium recovery and purification for defense and non
defense programs; these wastes are generated and produced in the same rooms and gloveboxes 
and were not segregated based on funding source until August 27, 1998. 

Waste-generating Process 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part ofthe 
Pu-238 processing. 
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Plutonium metal or metal alloys; plutonium oxides and hydroxide cakes; plutonium scrap; 
pyrochemical salts; crucible pieces; ash; and analytical laboratory solutions. 

Waste Material Parameter List (including packaging) 

Waste materials: 
Packaging materials: 

Iron-based metals and alloys, cellulose, plastic 
Steel, plastics 

Waste Stream Description 

High-efficiency particulate air (HEPA) filters generated from facility and equipment operations 
and maintenance. 

RCRA Characterization: 

No HWNs apply to containers in waste stream TA-55-47 

Radionuclide Content 

These waste streams contain plutonium material type (MT)-83, with an initial isotopic 
composition of plutonium with about 83 percent Pu-238. Americium-241, neptunium-237, and 
uranium-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Thorium-232 and neptunium-237 are present in the feed material. Other secondary 
radionuclides which may occasionally be present in very low concentrations as contaminants 
from other TA-SS activities in the area are americium-243, cesium-137, uranium-238, and 
thorium-230. 

Primary References for Documentation of Acceptable Knowledge 

Los Alamos National Laboratory Transuranic Waste Characterization AK Information Summary 
(TWCP-PLAN-0.2.7-00l,R.S) 

Process Acceptable Knowledge Summary Report for Pu-238 Operations at TA-55 (TWCP-AK-
2.1-009) 
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WASTE GENERATION SUMMARY DIAGRAM 

Debris waste containing Pu-238 Debris waste containing Pu-238 
from Pu-238 operations from PIS codes PPD and TDC 

l 
NMT-7 waste management personnel segregate Pu-238 waste from other 

Pu material types and then sort the waste by material matrix and 
hazardous constituents 

I 
+ 

Combustible/noncombustible Metal debris waste 
debris waste containing Pu-238 containing Pu-238 
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FOR WASTE STREAMS TA-55-43, TA-55-44, TA-55-45, TA-55-46, and TA-55-47 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization, and 
defines AK. in its guidance document, Waste Analysis at Facilities that Generate, Treat, 
Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK information and provides guidelines on how 
AK should be obtained and documented. 

This AK summary report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-1.1-021). The primary purpose ofthis report is to 
systematically organize, evaluate, and summarize AK information about characteristics 
ofthe wastes generated by the Plutonium Facility at Technical Area (TA) 55, one ofthe 
TRU waste generators at Los Alamos National Laboratory (LANL). By doing so, this 
report provides technical support for assignment of specific waste containers to the waste 
streams covered by this report. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to waste streams TA-55-43, TA-55-44, TA-55-
45, TA-55-46, and TA-55-47 (also referred to as the Pu-238 debris waste streams) 
covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
AK Information Summary (TWCP-PLAN-0.2.7-001,R.5) (AK Information Summary) 
that includes information regarding all LANL TRU waste streams 

NOTE: The primary sources of waste generator information presented in the AK 
Information Summary are: 

- The "Los Alamos National Laboratory Transuranic Waste Database" 
maintained by the Facility Waste Operations (FWO)-Integrated 
Information Management (JIM) group for all TRU waste in storage at 
TA-54, in accordance with AP-SW0-006 

- TheTA-55 Waste Management System (WMS) database described in 
QA-TP-WMS-000.001 and in Section 7.2 ofthe TA-55 Transuranic 
Waste Interface Document (TWID) 

- Archived older versions of theTA-55 WMS database (TWCP-6988) 
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• Review of documents related to the waste generation and waste management 
activities at TA-SS as documented in the Acceptable Knowledge Roadmap 
(Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as documented in the process AK. report listed in the Acceptable Knowledge 
Roadmap (Attachment 1) 

• Review of process AK reports for TA-55 processes (as discussed below) 

• Analysis of processes generating waste, as discussed in the process AK reports and in 
this report 

The Transuranic Waste Characterization/Certification Project (TWCP) Records 
Management/Document Control (RMDC) Center contains copies of the documents that 
are referenced in this summary report. Unclassified Controlled Nuclear Information 
(UCNI) are reported in records, rather than included in this report Such records are 
identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This AK waste stream summary report is based on detailed process information compiled 
in Process Acceptable Knowledge Summary Report for Plutonium-238 Operations at TA-
55 (TWCP-AK-2.1-009). This particular process AK report contains information on 11 
individual processes that have each been assigned a unique identifier called a 
process/status (PIS) code. The search and compilation of AK information was based on 
PIS code, because that is the greatest level of process detail recorded in waste generator 
records. However, as described in section 3.2, TA-55 TRU waste items have always been 
segregated and packaged into waste containers based on the physical form and material 
type content of the waste, without regard to process of origin (i.e., PIS code). In order to 
mitigate confusion resulting from these two different ways of categorizing T A -55 waste 
(by process of generation and PIS code or by material content and waste stream number), 
separate AK reports have been prepared for each categorization method (i.e., process AK 
reports for process areas, and AK summary reports for waste streams). The AK 
information search was performed based on the processes used at TA-55 and track~ by 
the PIS codes, and it is summarized in the process AK report. 

3.0 DESCRIPTION OF THEW ASTE STREAM 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility processed Pu-238 into heat sources from Pu-238 
feedstock supplied by Savannah River Site (SRS). Waste streams TA-55-43, TA-
55-44, TA-55-45, TA-55-46 and TA-55-47 were generated at theTA-55 
Plutonium Facility as a result of these heat source fabrication activities. The Pu-
238 fabrication activities were strictly segregated from all other Pu-processing 
activities at TA-55 because cross-contamination ofmaterials would adversely 
affect the quality and usability ofthe end products (TWCP-1037). The heat source 
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fabrication activities included both defense missions (the Milliwatt Generator 
Program, TWCP-104S) and nondefense applications such as the space program. 
However, waste also was produced from "special process" and research-related 
activities. These wastes were not segregated until 1998, but rather were 
commingled in the final waste containers to such an extent that segregation is not 
possible on the basis of waste generating process or glovebox location (TWCP-
887). For this reason the waste streams are defense related. The waste was also 
co-mingled with room trash related to these same operations (both defense and 
non-defense), which was initially boxed as low-level waste but was returned for 
discard in drums as TRU waste when on-site radioassay results showed it 
exceeded the low-level waste threshold value (TWCP-816). In addition, all the 
fuels possess approximately the same weight percent Pu-238, so there is no 
distinguishing isotopic signature among the fuels of the various projects. 

TA-5S-43, TA-55-44, TA-55-45, TA-55-46 and TA-55-47 waste streams were 
generated in theTA-55 Plutonium Facility (Building PF-4). A LANL site map 
and a detailed map of the buildings at TA-55, including Building PF-4, are shown 
in Attachment 2. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process of origin. Relevant details of these 
planning and implementation documents are summarized in this section, to 
provide background information to support the process used by TWCP to assign 
TA-SS waste containers to specific waste streams. Waste stream assignment is 
made on the basis ofwaste generator information compiled in the TWCP waste 
container data base, which comprises the bulk of the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, which are key factors in the evaluation of the 
most appropriate waste summary group, waste matrix code, and potential for the 
presence of hazardous constituents in that drum. 

3.2.1 Waste Packaging at TA-5S 

Inspection, collection, documentation and packaging operations of solid, 
certifiable TRU wastes at T A-55 are conducted in PF-4 by a waste 
management section or team (TWCP-352, TWCP-700, TWCP-701, 
TWCP-3943). Wastes from all TRU waste-generating activities at TA
SS are handled and packaged by this team. Materials are considered 
waste only when they have been received and processed by the waste 
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management team. Waste segregation schemes used by this team have 
evolved since operations began at the Plutonium Facility in 1978. 

In 1978, the standard operating procedure for waste management at TA
SS stated the guiding philosophy of minimizing the amount ofwaste 
generated and minimizing the plutonium content of that waste (TWCP-
3943). Discard limits for plutonium in various types of waste matrices 
were established by the waste-generating group, and approved by the 
LANL division office and the DOE Albuquerque Operations Office. 
Personnel were requested to sort potentially recyclable TRU waste items 
(i.e., those containing potentially recoverable amounts of plutonium) 
into classes such as rubber, plastics, rags, non-Pu metals, glass, oils, 
cans, sweepings, etc. These materials were then assayed. Based upon its 
plutonium level relative to the DL, material was either sent to recovery 
operations or to "20-year'' retrievable storage. All liquids, including oils, 
were required to be sent to recovery operations for processing. Liquids 
were explicitly prohibited from any container of solid waste materials. 

In 1984, a lab-wide TRU Waste Certification Plan was adopted for 
newly generated TRU waste (TWCP-697). Each LANL waste generator 
was required to develop an attachment to this plan to define the details 
of the waste certification functions and controls that applied to their 
specific processes and waste streams. TA-55 prepared an attachment in 
March 1987 for contact-handled combustible and noncombustible solid 
waste (TWCP-701), defined as follows: 

• Combustible waste forms included materials that could be reduced to 
an ash if desired but that did not require further processing to meet 
the WIPP WAC (TWCP-701). (This definition is still current.) 
Subcategories included plastic-base, cellulose-base and 
miscellaneous (graphite and graphite crucibles). It was acceptable for 
the combustible waste stream to include some unspecified "small" 
fraction of noncombustible solids such as scrap metals. 

• Noncombustible waste forms included materials that could not be 
reduced to ash but that did meet the WIPP WAC without further 
processing (TWCP-701). The two subcategories were metals and 
non-metals. The non-metal wastes included glass, fiberglass heating 
mantles, porcelain crucibles, ceramic furnace tube inserts, and leaded 
glovebox gloves. It was acceptable for the noncombustible waste 
stream to include some unspecified "small" fraction of combustible 
solids, and that could be contained in plastics. For WIPP purposes, 
any waste forms that were chemically compatible and that met the 
WAC, could be combined into a single waste container. 
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In 1995, a new TRU Waste Certification Plan was adopted, including a 
new attachment that formalizes how the T A -55 waste management team 
currently segregates newly generated wastes into waste streams (TWCP-
700). Waste materials are segregated: 

• by radioisotope, to meet nondestructive assay (NDA) and gas 
generation requirements 

• by material matrix, to meet NDA and TRUCON requirements 

• by hazardous constituents, to meet RCRA and Department of 
Transportation (DOT) requirements 

Combustible waste forms include plastic base and cellulose base 
(TRUCON code 116), but graphite waste was moved to the 
noncombustible category. Noncombustible debris waste forms are 
broken down to a finer level of classification than had previously been 
used: 

• metals (TRUCON code 117) 
• glass (TRUCON code 118) 
• HEPA filters (TRUCON code 119) 
• leaded gloves (TRUCON code 123) 
• salts (TRUCON code 124) 
• graphite (TRUCON code 115) 

In addition, each major waste form includes provisions for small 
quantities of unspecified waste with similar properties. This provision is 
necessary to allow for infrequently encountered waste items. 

3.2.2 Waste Stream Delineation for TA-55 

From the beginning of operations at TA-55, the physical description of 
each waste item generated was documented on a Waste Origination and 
Disposition Form (WODF) by the waste generator according to 
controlled procedures. The PIS code for waste items was sometimes also 
documented on this form. Starting in 1987, the TA-55 Plutonium 
Facility began its current system of tracking waste items both by the 
process from which they originated as well as by their material content. 
Waste items are labeled with an item identification (ID) code that 
contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the process that produced the 
waste item (although recording of PIS codes was inconsistent until about 
1990). In the packaging process, a standard form, the Discardable Waste 
Log Sheet (DWLS), was used to list each ID code and record its matrix 
material. This form was signed by the waste packager and approved by 
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quality assurance personnel. Both the WOOF and DWLS for each TRU 
waste drum have been maintained as hard copy records by the generator. 
For waste stream TA-55-19, example copies ofthese container records 
(for combustible debris) are included in Attachment 4. Note that this 
waste container (LA00000055683) contains waste items generated by 
three different PIS codes (CXL, ED, and SC), each with its own 
completed WODF. 

Waste items are packaged into waste containers based on the material 
content of the waste, without regard to PIS code. This practice 
complicates AK tracking because a single waste container can include 
waste items from several PIS codes. In the AK Information Summary, 
TA-55 wastes have been assigned to waste streams based on the waste 
segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. 
waste types) 

• By hazardous waste status (mixed, non-mixed, or special case waste 
streams) 

Waste stream delineation was performed using waste generator 
information (such as the WODF and DWLS) that has been compiled in 
an electronic database that is part of the AK Information Summary. 
Because waste items from several different PIS codes were combined 
into each waste drum, a special sort on the PIS code of each waste item 
in a drum was necessary to determine if the drum contained all non
mixed items, some or all mixed-waste items, or a special case item. If 
the PIS code information was missing for any item in a waste drum (as 
was the case for many older wastes), that drum was conservatively 
assigned to the mixed-waste stream. 

3.2.3 Waste Container Labeling 

The net effect of the waste packaging system used at TA-55 is that 
several HWN s are conservatively assigned to individual waste streams 
for the purposes of WIPP disposal, because the WIPP W AP requires 
HWN assignment on a waste stream rather than a waste container basis. 
For the purposes of generator and on·site storage, however, LANL 
labels waste on a container by container basis. Thus, the hazardous 
labels on containers in storage at LANL should not be expected to 
correspond to the HWNs assigned to the waste stream through this AK 
summary report. Hazardous labels are updated to meet WIPP disposal 
requirements just before loading waste containers into the Transuranic 
Package Transporter-Model II (TRUP ACT -II) for shipping to the WIP~. 
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The TA-55-43 and TA-55-44 waste streams are defmed as combustible/ 
noncombustible debris waste (AK Information Summary, Appendix D), with TA-
55-44 being a mixed waste stream and TA-55-43 its non-mixed counterpart. The 
waste includes paper, rags, plastic, rubber, and plastic-based and cellulose-based 
waste generated during Pu-238 activities. Plastic-based waste includes, but may 
not be limited to: tape, polyethylene and vinyl; gloves; plastic vials, polystyrene; 
tygon tubing; polyvinyl chloride plastic; Teflon products; plexiglass; and dry box 
gloves (unleaded neoprene base). Cellulose-based waste includes, but may not be 
limited to: rags, wood, paper, and cardboard; laboratory coats and overalls; 
booties and cotton gloves, and similar materials. The waste may also contain 
HEPA filters and noncombustible glass and metallic debris. Some ofthis waste 
was packaged in small metal cans before being placed in 55-gallon drums. 

The TA-55-45 and TA-55-46 waste streams are defmed as metallic waste (AK 
Information Summary, Appendix D), with TA-55-46 being a mixed waste stream 
and TA-55-45 its non-mixed counterpart. The waste includes small tools, cans, 
small equipment, motors, pumps, process equipment, gloveboxes, ventilation 
ductwork, and pipes. The waste may also contain a small fraction of combustible 
solids (paper, rubber, plastics) (AK lnfonnation Summary, Appendix.D). 

The TA-55-47 waste stream consists ofHEPA filters (AK Information Summary, 
Appendix D). 

3.4 Waste Volume and Time Period of Waste Generation 

The information in Table 1 is from the AK Information Swnmary (TWCP-PLAN-
0.2.7-001, R.5, Table 3-1). These values will change as the AK Information 
Summary is continually updated and as new waste information is obtained. 

Table 1. Pu-238 Debris Waste Stream Volumes and Years Generated 

Waste Stream Waste Stream Volume Years Generated 

TA-55-43 166 containers (35m3
) 1993 to 1998 

TA-55-44 952 containers (188 m3
) 1978 to 1998 

TA-55-45 86 containers (18 m3
) 1993 to 1998 

TA-55-46 167 containers (32 m3
) 1978 to 1998 

TA-55-47 14 containers (2.9 m3
) 1993 to 1998 

Source: AK Information Summary, R.S, Table 3-1 
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3.5 Waste Generation Process 

3.5.1 Overview 
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The Pu-238 debris waste streams were generated from Pu-238 
operations used in TA-55 processes to fabricate heat sources. 

The manufacturing and research operations performed at TA-55 in the 
recovery of plutonium results in the production of plutonium
contaminated scrap and residues. These residues are processed to 
recover as much plutonium as is practical (TWCP-352). TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from 
residues and scrap generated from operations at various LANL facilities 
and other DOE sites and from commercial radioactive sources. These 
recovery operations, along with associated maintenance operations, and 
TA-55 plutonium research are the sources ofTRU waste generated at 
TA-55. 

Plutonium processing facilities generate contaminated debris waste that 
includes: 

• paper, rags, plastic, rubber, and plastic-based and cellulose-based 
waste. Plastic-based waste includes, but may not be limited to: tape, 
polyethylene and vinyl; gloves; plastic vials, polystyrene; tygon 
tubing; polyvinyl chloride plastic; Teflon products; plexiglass; and 
dry box gloves (unleaded neoprene base). Cellulose-based waste 
includes, but may not be limited to: rags, wood, paper, and 
cardboard; laboratory coats and overalls; booties and cotton gloves, 
and similar materials. 

• small tools, cans, small equipment, motors, pumps, process 
equipment, gloveboxes, ventilation ductwork, and pipes. 

• HEPA filters. 

3.5.2 Process Flow Diagrams 

Detailed information about theTA-55 Pu-238 processes is compiled in 
Process Acceptable Klwwledge Summary Report for Plutonium-238 
Operations at TA-55 (TWCP-AK-2.1-009). A generalized flow diagram 
for Pu-238 processes relevant to this AK search is presented as 
Attachment 3. The full block flow diagram for plutonium processing and 
waste management at TA-55 is given in reference TWCP-886. 

The following subsections describe the processes that generated waste 
assigned to the TA-55-43, TA-55-44, TA-55-45, TA-55-46, and TA-55-
47 waste streams. The potential for RCRA-regulated constituents to be 
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present due to feed materials or chemical use in these processes is 
summarized in Section 3.6. The applicability of EPA HWNs as a result 
ofthis potential is specified in Section 8. 

Pu-238 processing operations involve several separate and different 
processes. The processes and PIS codes applicable to these operations 
are listed below. 

• Aqueous Scrap Processing (PIS code ASP) 
• General Purpose Heat Source Fabrication (PIS code GPHS) 
• Metallography (PIS code MTL) 
• Routine Pu-238 Heat Source Production (PIS code PI) 
• Routine Pu-238 Waste Solidification (PIS code R8) 
• Recovery ofPu-238 from Sucrose Solutions (PIS code R8) 
• Recovery ofPu-238 from Contaminated Iridium (PIS code RCI) 
• Routine Pu-238 Scrap Processing (PIS code SCP) 
• Pu-238 Direct Oxide Reduction (PIS code WS) 

3.5.3 Aqueous Scrap Processing (PIS code ASP) 

PIS code ASP is a new activity that covers work involved in the 
purification of solid Pu-238 oxide e38Pu02) in a nitric acid stream, 
similar to the recovery activities already established for Pu-239 as part 
ofT A-55 nitrate operations (e.g., PIS codes ED, MPD, SC and SP 
described in TWCP-AK-2.1-005). A flow chart showing the Pu-238 
Aqueous Scrap Recovery Process (PIS code ASP) is included as 
Attachment 5 in the process AK report for Pu-238 operations. 

During comminution, the Pu-238 solid is ground to a particle size< 5 
J.U11, after which all or a portion of the ground material is put into a 
dissolution vessel. The Pu-238 solid is dissolved in a mixture of 
refluxing concentrated nitric acid and hydrofluoric acid. The Pu-238-rich 
solution is filtered through a 5-J.U11 Teflon membrane, which is then 
stored in a stainless steel can. A portion of the filtrate may be processed 
through ion exchange, or the entire filtrate may be treated for oxalate 
precipitation. 

Oxalate precipitation involves pH adjustment of the filtrate with nitric 
acid. Urea is added to scavenge nitrite that could interfere with further 
chemical pretreatment. Hydroxylamine nitrate is added to adjust the 
valence of the plutonium to (Ill). Oxalic acid is added to form a Pu~ 
oxalate precipitate. The ~recipitate is filtered, and calcination converts 
the Pu-238 oxalate to 23 Pu02 product. The solid product is cooled, 
weighed, and stored. 
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The Pu-238 filtrate destined for ion exchange may undergo an aluminum 
nitrate treatment in which the filtrate is added to aluminum nitrate 
dissolved in dilute nitric acid, followed by filtration to collect any formed 
solids. (Typically, the aluminum nitrate treatment is not performed.) The 
filtrate then undergoes pretreatment involving urea, sodium nitrite, and 
ferrous salt prior to ion exchange. The Pu-rich eluate is collected and 
undergoes oxalate precipitation as described above. The Pu-lean effluent, 
which contains impurity metal ions as well as aluminum from the 
aluminum nitrate treatment, is adjusted to a basic pH with sodium 
hydroxide. The majority of the impurity ions--along with any residual 
Pu-23-precipitate as metal hydroxides. 

The hydroxide precipitate is calcined and then stored, and the hydroxide 
filtrate is sampled to determine the radioactivity level. The hydroxide 
filtrates are transferred to PIS code R8, which is the residue solidification 
process. In this process, any soluble Pu-238 is recov~red with ferric 
nitrate and sodium hydroxide, and the filtrate resulting from the 
solidification process is sent to the Radioactive Liquid Waste Treatment 
Facility (RL WTF) at TA-50 through the caustic waste line. Pu-238 in the 
hydroxide filtrates can also be recovered by an ultrafiltration/polymer 
filtration (UF /PF) process. 

The 238Pu02 product is sent to PIS code P 1. The hydroxide cakes are 
stored either in the vault or in the glovebox line. 

3.5.4 Heat Source Fabrication (PIS codes GPHS and PI) 

The routine Pu-238 heat source production process involves fuel 
fabrication, pellet production, and scrap/process residues processing. 
Each of these processes constitutes a separate operation, using different 
materials and generating different types of waste; therefore, they are 
addressed individually below. Debris waste containing lead (e.g., · 
gloves) may be generated by any of the heat source production 
processes. This waste is segregated from non-lead debris waste and 
disposed of as RCRA-regulated 1RU waste. 

The first step in each of the processes is 160 isotopic exchange that 
occurs at 775 °C. In GPHS and L WRHU processing, oxygen isotopic 
exchange is followed by heating to I 000 °C to release the alpha-decay 
product helium from the Pu~ crystal structure. The MWG processing 
scheme later seasons the granules at 1600 oc while GPHS and L WRHU 
season a portion at I600 °C and a second portion at II 00 °C. The latter 
two processes ultimately hot press the pellets at I530 °C and later heat 
treat the pellets at 1000 oc and finally at 1527 °C. By contrast, the 
MWG process mixes the Pu02 with powdered yttrium metal and heats it 
at 1350 octo form a sub-stoichiometric plutonium oxide. These 
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temperatures are so high as to ensure that any organic material that 
might have been present in the initial feedstock would not survive in the 
fuel. 

Fuel Fabrication 

The feed material for the fuel fabrication is 238Pu02 from SRS. The SRS 
has been directly or indirectly the source of all feed material for fuel 
fabrication. This material goes through the physical processes of 
weighing, splitting, ball milling, slugging and screening, and granule 
seasoning. No solvents or metals are introduced to the process; 
therefore, the waste generated will not be regulated by the EPA under 
RCRA. All waste generated from the fuel fabrication process is 
nonmixed waste. 

Pellet Production 

The feed material for the pellet production process consists of238Pu02 

from fuel fabrication. This material undergoes the physical processes of 
screening and weighing, die loading, hot pressing, sintering, and 
dimensioning. The product is sent to the vault and any residues are sent 
to the scrap/process residues processing. No solvents or metals are 
introduced to this process; therefore, any waste generated is not RCRA
regulated and is considered nonmixed TRU debris waste. 

Scrap and Process Residues Processing 

The scrap and process residues processing operation receives materials 
from the vault and various other processes, such as fuel fabrication, 
pellet production, calorimetry, and metallography. This is a physical 
process consisting of weighing, sorting, segregating, and loading into a 
shipping container. The product from this process either goes to the 
vault or feeds into the calorimetry operation. No solvents or metals are 
introduced into this process. Therefore, the waste generated is nonmixed 
TRU debris contaminated with Pu-238. 

3.5.5 Metallography (PIS code MTL) 

The metallography process receives its feed material e38Pu02) from PIS 
code PI processes. The metallography process is a physical process 
involving cutting, mounting, grinding, polishing, and photography. The 
process may also include etching. 

The feed material consists of238Pu~ fuel samples recovered from 
encapsulated heat sources, impacted heat sources, fuel pellets, or other 
sources. This process is predominately a physical process, generating 
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only Pu-238-contaminated debris waste. However, chemicals are used to 
mount and etch the 238Pu02. 

The waste generated from the metallography process includes aluminum 
tape, grinding papers and polishing cloths, aqueous abrasive slurries, 
acid etching solution, and aqueous washing/cleaning solutions. All of 
these wastes are nonmix.ed, Pu-238-contaminated wastes. The grinding 
papers and polishing cloths are dried and disposed of as debris waste, as 
is the aluminum tape. The aqueous abrasive slurries, which are not 
RCRA-regulated, are feed material for the Pu-238 waste solidification 
process (PIS code R8). Any etching solution remaining on the 238Pu02 
sample is rinsed off using distilled water and is collected with the 
aqueous wash solutions. These solutions, which are not RCRA
regulated, are also sent to the waste solidification process (PIS code R8). 
Any excess etching solution, which is a corrosive liquid, would not be 
contaminated with Pu-238 and, therefore, would not be TRU waste. 

The metallography process may generate debris waste containing lead 
(e.g., gloves). This waste is segregated from non-lead debris waste and 
disposed of as RCRA-regulated TRU waste. 

3.5.6 Scrap Processing (PIS code SCP) 

The scrap processing operation received its feed material e38Pu02) from 
calorimetry operations (PIS code C1), heat source operations (PIS codes 
Pl and GPHS), and the vault. The feed material did not contain any 
hazardous constituents. It was a physical process that involved opening, 
weighing, sorting, and sefs:egating the 238J>u02 that arrived in an EP-60 
shipping container. The 2 8Pu02 was then loaded into a shipping 
container and sent to the calorimetry process then to the vault. 

No solvents or metals were introduced into the process; therefore, the 
only waste generated is solid debris waste. Any debris waste containing 
lead (e.g., gloves) was segregated from non-lead debris waste and 
disposed of as RCRA-regulated TRU waste. The types of materials in 
the debris waste include cheesecloth pads and metal tools and 
equipment. 

3.5.7 Recovezy of238Pu02 from Contaminated Iridium (PIS code RCI) 

The process was the recovery of238Pu02 from contaminated iridium (lr). 
The feed material for this process came from metal items in the Ir 
inventory in TA-55, Building PF-4, or TA-3, CMR Building. This 
process used both molten magnesium chloride and electrochemical 
dissolution to remove the Pu-238 from theIr. 



TWCP-AK-2.1-011,R.O/IC1 (LA-UR-01-4964) 
Effective Date: 11/05/01 Page 13 of33 

The waste generated from the recovery process includes solid, non
hazardous, TRU debris waste, such as magnesium chloride salt, 
magnesium oxide crucibles, tantalum and stainless steel cans, and 
routine laboratory trash. Any debris waste containing lead (e.g., gloves) 
was segregated from non-lead debris waste and disposed of as RCRA
regulated TRU waste. The spent electrolyte solution, which was acidic 
and contaminated with small amounts of Ir and Pu-238, and the water 
wash were sent to the Pu-238 solidification process (P/S code R8). 

3.5.8 Routine 238Pu Waste Solidification (PIS codeRS) 

The process of solidifying Pu-23 8 in waste solutions began in 1978 and 
is still active. Feed material for this process comes from analytical 
operations (CHM-1, CLS-1), Pu-238 heat source fabrication operations, 
metallography operations, and Pu-238 decontamination operations. The 
feed solutions are strongly acidic, contain heavy metals, and have Pu-
238 concentrations that are many orders of magnitude above the discard 
limit for radioactive waste solutions. The solidification process uses 
sodium hydroxide, ferric nitrate, and phenolphthalein (1 %) in ethanol to 
precipitate Pu-238. 

The analytical techniques for Pu-238 solutions do not require organic 
solvents and heavy metals to be introduced into the solutions. In 
addition, the Pu-238 solutions returning from analytical chemistry are 
analyzed for heavy metals (totals) in a random fashion along with 
routine analyses for pH (or acid concentration) and radioactivity. Thus, 
from 1992-1997, 68 analyses were perfonned on 49 solutions returning 
from CLS-1, as follows: four for arsenic (As), three for barium (Ba), 
four for cadmium (Cd), 24 for chromium (Cr), three for lead (Pb), six for 
mercury (Hg), five for selenium (Se), and 19 for silver (Ag). None ofthe 
analytical results for total metals exceeded the RCRA regulatory level 
for the toxicity characteristic for the metals (based on the 20:1 factor). 
Two of the results for Hg were inconclusive due to insufficient 
sensitivity in the analysis. 

The hydroxide ferroflocculation process might concentrate the heavy 
metals from the analytical solutions sufficiently to put them above the 
regulatory level for toxicity in the hydroxide cakes. Based on the 
concentration of metals in the feed waste stream (CLS-1 solutions) and 
the chemistry involved in the solidification process, the arsenic, barium, 
chromium, and selenium remain in the filtrate. The cadmium (Cd), lead 
(Pb), mercury (Hg), and silver (Ag) co-precipitate with the hydroxide 
cakes. Since May 1991, the filtrate from this process has been analyzed 
for metals and all results have been below the RCRA regulatory limits. 
Without analytical data on the hydroxide cakes, the RCRA codes for Cd 
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(D006), Pb (D008), Hg (D009), and Ag (DO II) must be applied to the 
hydroxide cakes (but not to the debris waste). 

The solid debris waste generated from this process is disposed as 1RU 
solid, non-mixed waste. It is not assigned any EPA hazardous waste 
numbers. Any laboratory debris waste containing lead (e.g., gloves) is 
segregated from non-lead debris waste and is disposed of as RCRA
regulated 1RU waste. 

3.5.9 Recovery ofPu-238 from Sucrose Solutions (PIS code R8) 

The recovery ofPu-238 from sucrose solutions comprised feed material 
that consisted of a 35% sucrose solution composed of sodium 
pyrophosphate, water, and sucrose. Sucrose solutions were used as a 
dispersive medium in particle size analysis of 238Pu02; therefore, the 
feed solutions contained 238Pu02• 

This was a physical process. No solvents were introduced during the 
process or as feed material. The wastes generated from this process 
consist of a calcined residue of sucrose and solid debris waste. The 
debris waste may contain stainless steel, ceramic, glassware, tygon 
tubing, and filter paper. All of the waste generated is solid TRU waste. 
Any laboratory debris waste containing lead (e.g., gloves) is segregated 
from non-lead debris waste and is disposed of as RCRA-regulated TRU 
waste. 

3.5.10 Pu-238 Direct Oxide Reduction (PIS code WS) 

PIS code WS is a new activity that uses Direct Oxide Reduction (DOR) 
process described for PIS code OR in TWCP-AK.-2.1-006. In this 
process, Pu02 and calcium metal are reacted in molten calcium chloride 
to produce plutonium metal. The reaction is conducted in a magnesium 
oxide crucible at 820°C to 875°C. Any arsenic, mercury or selenium 
present in the impure plutonium oxide would be driven off due to their 
volatility at this high temperature (TWCP-1258). The reaction proceeds 
to completion when excess calcium is present and when sufficient 
calcium chloride is available to dissolve the calcium oxide product. 

After cooling, a plutonium metal button is removed by breaking the 
crucible. A layer of salt above the button contains unreacted oxide. All 
DOR salts are exposed to air to oxidize any pyrophoric metals that might 
be present. The salt is then either routed through aqueous recovery 
operations (PIS code ASP) to recover the plutonium, or discarded as 
waste along with the remaining calcium metal (which has been 
converted to calcium oxide) and magnesium oxide crucible pieces. 



TWCP-AK-2.1-011,R.O/IC1 (LA-UR-01-4964) 
Effective Date: 11/05/01 

3.6 Material Inputs to the Waste Generation Process 

Page 15 of33 

Material inputs to the waste generation processes derive from four general 
sources: (a) feed materials, (b) associated nuclear material types, (c) chemical use, 
and (d) ancillary material inputs such as those related to the use of laboratory 
equipment and materials and glovebox maintenance activities. 

3.6.1 Feed Materials Identification 

The feed materials for processes that generate Pu-238 debris waste 
consist of the general types of materials listed in Table 2. These feed 
materials are obtained either from the storage vault, as process outputs 
from various PIS codes, or from sources outside TA-55, including other 
DOE facilities. 

Table 2. Typical Process Feed Materials for Pu-238 Operations 

P/S Codes in 
Pu-238 

Feed Material RCRA-Regulated Substances Operations 

Puoxide Pure 238Pu oxide produced, separated and purified at GPHS,MTL, 
SRS. SRS information indicates that no RCRA Pl, SCP, WS 
substances are present in this material (TWCP-
1044) 

Intermediate Pu-238 Hydroxide cakes may contain Cd (D006), Pb ASP 
products in purification (0008), Hg (0009), and Ag (DO 11 ). The other 
processes (Pu oxalates, products typically do not contain RCRA 
oxides, hydroxides) substances 

Analytical laboratory solutions Analytical laboratory solutions are potentially R8 
contaminated with Cd (D006), Pb (0008), Hg. 
(0009), and Ag (DO 11 ). 

Crucible pieces (tantalum, Typically pure, no RCRA substances present ASP 
magnesium oxide) 

Iridium metal Typically pure, no RCRA substances present RCI 

Other matrices contaminated Purity determined on a case-by-case basis ASP,R8 
with Pu-238 above the discard 
limit (e.g., ash, salts, 
equipment) 

3.6.2 Radionuclide Content Identification 

The primary Pu material type input for Pu-238 processes at TA-55 is 
MT-83. The designation material type (e.g., MT-83) is used within the 
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DOE Complex to describe the isotopic composition of common blends 
of radioactive materials used within the Complex. The material type 
notation was developed because it is a convenient way to describe 
material types that have very consistent isotopic compositions. Table 3 
indicates the isotopic composition ofPu-238 material types at the time 
the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The purpose of. 
such bounding calculations is to provide a basis for identifYing 
significant enrichment or depletion of one radionuclide versus another, 
based on radioassays of individual waste containers (see Section 14.3). 
The results of these calculations are tabulated in the last three columns 
of Table 3. The calculations assume that (a) none ofthese isotopes were 

Table 3. Average Isotopic Content of Plutonium Material Type MT-83 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt. o/o) and Half-Life Weipt Ratios• 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type(MT) (87.74 yr) (24120 yr) (6564yr) (14.35 yr) yr) 101 yr) TotaiPu TotalPu TotaiPu 

MT-83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 8926 10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

a These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to be 
used to identifY fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

initially present in the material, (b) the oldest Pu material in inventory 
dates back to 1 January 1960, and (c) the waste was packaged on 1 
January 1996, making it 36 years old at that time (TWCP-698). 

TA-55 processes are not expected to alter the Pu isotopic ratios of the 
feed material. The material type used in the process generating each 
waste item was documented on the WOOF and DWLS (examples shown 
in Attachment 4). However, other radionuclides are present in most of 
the process wastes from decay of a Pu precursor or as a contaminant in 
the feed material. Table 4 lists analyses of actinide impurities in several 
238Pu02 fuel lots as received from SRS for L WRHU production. 

• Np-237, the decay product of Am-241 (half-life, 458 yr), is expected 
to be present in minor amounts in most debris waste from processes 
at TA-55. It was present in the oxide fuel lots listed in Table 4, at 
concentrations up to 2 x 10"3 (relative to Pu). 
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• U-235 ingrowth from the decay ofPu-239 (half-life, 24,I20 years) 
would be negligible due to the long half-life and very low levels of 
Pu-239 in MT-83. 

• U-234 is present as a decay product ofPu-238 (half-life, 87.74 years) 
(Table 3). It was present in the oxide fuel lots listed in Table 4, at 
concentrations up to I x I o-3 (relative to Pu). 

• Th-232 was also present as a contaminant in the oxide fuel lots 
(Table 4). 

Table 4. Actinide Impurities in PuOz Fuel Lots for the Cassini Program 

Isotope 

232Th 

234u 

236Pu 

237Np 

241Am 

Source: TWCP-1030 

Los Alamos Fuel Lot (J.lglg Pu) 

272 274 275 285 286 

1700 1800 2300 2190 1845 

300 190 1070 720 615 

<1 <1 <1 <1 <1 

1030 1060 1460 1500 1545 

46 49 71 29 36 

In general no correlation is expected to be seen among the different 
radioelements: Th, Pu, N p, U, or Am. The differences in valence states 
and chemical affmities among these elements are expected to result in 
substantial fractionation during several TA-55 and SRS processes, 
including ion exchange, solvent extraction, hydroxide precipitation, and 
dissolution. 

Secondary radionuclides are also present in the waste due to processing 
of feed materials other than Pu-238 (TWCP-882), e.g., thermal 
decomposition of cellulosic debris under P/S code TDC, which is 
conducted in the same general vicinity as the Pu-238 operations. This 
activity is a potential source of local contamination for additional Am-
241, Np-237, U-234, and Th-232, as well as for Am-243, Th-230, U-
235, and U-238. 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The assay results are 
summarized in Section 14.3. 
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3.6.3 Chemical Content Identification 

Chemical contents ofPu-238 process inputs and outputs were compiled 
from chemical lists contained in procedures reviewed during the process 
AK search and from subject matter expert (SME) input. The Pu-238 
process AK report contain detailed assessments of these chemical inputs 
and of the applicability of EPA HWNs (TWCP-AK-2.1-009). This 
section summarizes the chemical inputs in the following categories: 

• Acids and bases 
• Gases and cryogenic fluids 
• Metals 
• Inorganic chemicals 
• Organic chemicals 

3.6.1.1 

3.6.3.2 

3.6.3.3 

3.6.1.2 

Acids and bases. Acids used in theTA-55 Pu-238 processes 
are hydrobromic acid, hydrochloric acid, hydrofluoric acid, 
nitric acid, and oxalic acid. Sodium hydroxide is the only 
base used in Pu-238 pro~sses. No EPA HWNs are applicable 
to the use of these chemicals in theTA-55 Pu-238 processes 
for the following reasons: 

• DOOI (oxidizer), 0002 (corrosivity), and 0003 
(reactivity) do not apply to the solid debris waste because 
there are no free liquids in this waste. 

• Hydrofluoric acid is listed in Appendix VIll of 40 CFR 
Part 261, for its corrosive and toxic characteristics, with 
EPA HWN Ul34. However, the HWN is not applicable 
to the manner in which this chemical was used in the 
processes covered by this report. 

• None of the acids or bases are F, K or P-listed chemicals. 

Gases and cryogenic fluids. Argon is the only gas used in the 
TA-55 Pu-238 processes and is not identified as having 
hazardous characteristics in 40 CPR Part 261, including 
Appendix VITI in that regulation. No cryogenic fluids are 
used. 

Metals. Iridium and yttrium are used in theTA-55 Pu-238 
processes but are not identified as having hazardous 
characteristics in 40 CPR Part 261, including Appendix VIII 
of that regulation. 

Inorganic chemicals. The following inorganic chemicals used 
in the TA-55 Pu-238 processes are not identified as having 
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3.6.1.3 

hazardous characteristics in 40 CFR Part 261, including 
Appendix VIII in that regulation: aluminum oxide, diamond, 
ferric nitrate, magnesium chloride, magnesium oxide, silicon 
carbide, and sodium pyrophosphate. 

Organic chemicals. The fol1owing organic chemicals used in 
theTA-55 Pu-238 processes are not identified as having 
hazardous characteristics in 40 CFR Part 261, including 
Appendix VIII in that regulation: Duco Cement, epoxy 
mounting resin, ethylene glycol, Fantastik, ion exchange 
resins, phenophthalein, sucrose, and UCAR C-34 cement. 

Ethanol is identified in Appendix VIII of 40 CFR Part 261 as 
having hazardous characteristics (flammability). However, no 
HWN applies to the use of this chemical in Pu-238 processes 
because there are no free liquids in solid TRU waste streams. 

4.0 DIVISION OF THE WASTE STREAM INTO LOTS 

Waste containers in a waste stream are characterized as a campaign, in which the targeted 
group of waste containers to be characterized is selected based on criteria such as 
availability ofthe waste containers, waste loading level, availability of waste generator 
records, and hazardous waste numbers. Hence, the waste streams produced through Pu-
238 activities at TA-55 will be divided into sub-streams based on TWCP characterization 
and certification schedule of activities. 

5.0 CORRELATIONS BETWEEN WASTE STREAMS 

The Pu-238 wastes generated from TA-55 between 1979 and the present were all 
generated as part of the same heat-source fabrication processes, which were physically 
separated from other TA-55 activities that processed Pu-239 material types. Waste 
streams TA-55-43 through TA-55-47 are closely related to each other but are not related 
to other waste generation activities at TA-55 involving Pu-239 processing. 

6.0 ASSIGNMENT OF WASTE MATRIX CODES 

Table 5 lists the waste matrix codes (WMC) assigned to each of the Pu-238 debris waste 
streams based on waste generation practices described in theTA-55 Waste Management 
Procedure, 1996 (TWCP-351 ), description of past segregation practices (TWCP-70 1, 
Section 2.1, page 4 of 43), and the process AK report for Pu-238 operations at TA-55 
(TWCP-AK-2. 1-009). The table also lists additional waste-related codes that apply to the 
waste streams, based on definitions and information in the Transuranic Waste Baseline 
Inventory Report (TWBIR), the TRUP ACT -II Content (TRUCON) Code (DOEIWIPP-
89-004/Rev.l2), Radioactive Solid Waste Disposal (RSWD), and Item Description Code 
(IDC). 
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Table 5. Assignment of Waste Codes to Pu-238 Debris Waste Streams 

Waste Stream TA-55-43 TA-55-44 TA-55-45 TA-55-46 TA-55-47 

Waste Combustible/ Combustible/ Metal debris Metal debris HEP A filters 
Description noncombustible noncombustible 

debris debris 

WMC ssooo 85000 SSIOO 85100 S5410 

TWBIR LA-T004 LA-WOO! LA-T005 LA-WOOS LA-TOOS 
LA-T005 

TRUCON LAI16 LA115 LA117 LA117 LA119 
codes LA117 LA116 

LA118 LA118 
LA119 LA119 

LA123 

RSWD None listed AIO, Al4, AlS, None listed A30, A31, None listed 
A16, Al7, Al8, ASI, A52, 
Al9, A30, A52, A61 
ASS, A60, A61, 
A95 

me 004 001,004,005 None listed 001,005 None listed 

Source: AK Information Summary, R.S 

7.0 ASSIGNMENT OF WASTE MATERIAL PARAMETER CODES 

Table 6lists the waste material parameter (WMP) codes assigned to each ofthe Pu-238 
debris waste streams based on waste generation practices described in theTA-55 Waste 
Management Procedures (see Section 3.2), the process AK report for Pu-238 operations 
at TA-55 (TWCP-AK.-2.1-009), a review of waste items listed for individual containers in 
TWCP-5086, and waste-generator information compiled in the AK Information 
Summary. 

8.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

8.1 F, K, and P Listings 

RCRA-regulated F-listed, K-listed and P-listed materials are not present in the 
feed materials and are not introduced as a part ofPu-238 operations. Therefore, 
there are no F-listed, K-listed or P-listed constituents in solid TRU waste 
generated by Pu-238 operations. 
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Table 6. WMP Codes Applicable to Pu-238 Debris Waste Streams 

WMP TA-55-43 TA-55-44 TA-55-45 TA-55-46 TA-55-47 

Iron-based Metals/Alloys (IM) Major Major Major Major Major 

Aluminum-based Metals/Alloys - - Minor - -
(AM) 

Other Metals (OM) - Minor - Minor Minor 

Cellulosics (C) Major Major - - Minor 

Rubber(R) Minor Minor - - -

Plastics (waste) (PW) Major M~or Minor Minor Minor 

Organic Matrix (OR) - - - - -

Inorganic Matrix (IN) Minor Minor - - Major 

Soils/Gravel (S) Minor Minor - - -
Other Inorganic Materials (01) Major Major Minor Minor Major 

Steel (packaging) (S1) Minor Major Major Major Major 

Plastics (packaging) (PP) Minor Minor Minor Minor Minor 

- None or negligible 

8.2 Toxicity Listings 

No D001 (ignitable}, 0002 (corrosive), or D003 (reactive) listings apply to solid 
TRU waste from Pu-238 operations because no free liquids are present. 

D005 (barium}, D006 (cadmium), D007 (chromium), 0008 (lead}, and DOll 
(silver) are assigned to waste streams TA-55-44 and TA-55-46 due to the 
presence of waste from PIS code TDC, which sometimes processes Pu-238 items. 

0006 (cadmium}, 0007 (chromium), 0008 (lead}, D009 (mercury) and DOll 
(silver) are assigned to debris waste from PIS code R8 (waste solidification) due 
to the potential for hydroxide cake material to be present in the debris waste. 

D008 (lead) is assigned to waste streams TA-55-44 and TA-55-46 because any 
waste container ofPu-238 debris that contains lead (e.g., gloves, aprons, 
shielding) will be assigned to one of these two waste streams. 

Sampling and analysis of waste material from waste stream TA-55-43 has 
confirmed that this waste stream does not contain RCRA-regulated toxic metals 
above regulatory limits (TWCP-1698). The results support AK information that 
the feed material supplied by SRS is high purity, and that no RCRA-regulated 
metals are added to the Pu-238 materials during processing at TA-55. 
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9.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." The waste streams 
covered by this AK report have no listings for corrosivity, reactivity, or ignitability. 
Administrative controls on waste packaging were in place at various times to ensure the 
absence of such items from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests (see Attachment 5), introduced in June 1980, 
included check boxes that the waste generator was required to check if the waste 
contained corrosive acids or bases, or pyrophoric, flammable, corrosive, explosive, 
toxic, carcinogenic or highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments for TA-55 
(TWCP-701) were implemented in 1987. Waste generators were required to sign a 
statement on the WODF (see Attachment 4, pp. 4 and 5) documenting that the waste 
contained "no free liquids, pyrophorics, explosives, compressed gases, powders or 
materials other than the indicated matrix." Checkboxes were also present for 
indicating the presence or absence of corrosive chemicals. Full implementation of this 
generator statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in waste, explosives 
were altogether prohibited from TA-55 until installation of the Impact Test Facility in 
the early 1990s. In case of a misfire or unconsumed explosives, a procedure is in 
place at TA-55 to ensure that explosives do not enter the waste stream (TWCP-4720). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F}, reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive wastes have been excluded 
from TA-55 solid wastes through the prohibition of liquids. 



TWCP-AK-2.1-011,R.OIICI (LA-UR-01-4964) 
Effective Date: 11/05/01 Page 23 of33 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOO 1 
does not apply to wastes in these waste streams for the following reasons: 

• Solutions are sent to the RL WTF if they are below the DL for plutonium. 

• If above the DL, the solutions are sent to aqueous processes as part of chloride or 
nitrate operations. Aqueous recovery steps include dissolution of any solid plutonium 
in hydrochloric or nitric acid, followed by plutonium recovery by ion exchange. The 
solutions are then below the DL and are either sent to the RL WTF or to the 
evaporator. 

• Rags that are above the DL for plutonium are thermally decomposed, which destroys 
any organic component. 

• Rags that are below the DL for plutonium are discarded as combustible debris, but 
headspace gas analyses support the contention that any organic solvents that may be 
present are below the limits established by the WIPP WAC (Section 14.4 ). 

• Finally, 100 percent ofthe drums are subjected to headspace gas analysis, and drwns 
showing over 500 ppm total flammable VOCs are prohibited from being shipped to 
the WIPP. (This limit is quite conservative. For comparison, the explosive limit for 
acetone by itself is 25,000 ppm.) 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed onto vermiculite and discarded in an appropriate 
waste stream and containerized gases that are found to be present are removed, or the 
container is tagged as non-compliant by filing a Prohibited Waste Report (PWR) in 
accordance with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). 

10.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Controls are in place to ensure chemical compatibility for the waste contents and the 
TRUPACT-II shipping containers. Section 9.0 summarizes administrative controls in 
place at TA-55 that prohibit incompatible chemicals in the waste and measures taken to 
verify their absence. In addition, all waste containers shipped from TA-55 to TA-54 for 
storage were evaluated for potentially incompatible chemicals in accordance with 49 
CFR Subpart C-Segregation and separation chart of hazardous materials; 
Section 177.848, Segregation of hazardous materials, and were determined to be in 
compliance with this requirement. 

For waste that has been generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, waste generators signed a statement on the WODF for each 
waste item specifying that the waste contained "no free liquids, pyrophorics, explosives, 
compressed gases, powders or materials other than the indicated matrix." Prior to the 
installation ofthe Impact Test Facility in the early 1990s, explosives were prohibited 
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from TA-55. In addition, waste management inspectors performed visual inspection of 
the waste prior to its initial packaging, thus allowing the inspectors to verifY the 
generator's WODF statement. 

Chemical compatibility analyses were performed for TRUCON codes 115 (graphite 
waste), 116 (combustible waste), 117 (metal waste), 118 (glass waste), 119 (filter waste), 
123 (leaded rubber and metal waste), and 125 (mixed combustible/noncombustible 
waste), which indicated that all chemicals and the waste matrix were compatible at levels 
less than or equal to trace amounts (DOEIWIPP-89-004). 

11.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPBORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIO NUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are absorbed and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed, or the container is 
tagged as non-compliant by filing a PWR in accordance with Nonconformance Reporting 
and Tracking (TWCP-QP-1.1-007). 

The effectiveness of administrative and procedural controls on the prohibition of 
pyrophorics in TRU waste has been verified through testing. For items of pyrochemical 
salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 
since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 
the RFETS (TWCP-2501) have shown (1) no autoignition, (2) no spontaneous 
combustion, and (3) no sparking. Experimental results on the reactivity of direct oxide 
reduction (DOR) salt with water and the reactivity in air of heated calcium metal nodules 
from DOR salts indicate the absence of"dangerous when wet materials" and 
pyrophoricity in these salts (TWCP-3730, TWCP-3731, TWCP-3732). 
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Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials (see Attachment 5, Chemical Waste Disposal Request). 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 
systems, the waste generator has signed a statement on the WOOF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." TheTA-55 Attachment to the 
Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-701, Sections 3.8.5 through 3.8.7). 

12.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the Pu-238 operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in lists of process 
inputs documented in theTA-55 process AK reports. 

• All transformers known to contain PCBs have been tracked from initiation of 
operations ofT A-55 in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82). 

• Ballast in fluorescent light fixtures could contain PCBs, but at TA-55 these light 
fixtures are outside the gloveboxes and hence would not enter the TRU waste stream. 

• Oil-filled capacitors are not known to have been used in TA-55 gloveboxes. 

In addition, if the possibility exists for the waste to contain PCBs, RTR operators are 
required to check for indications ofPCB-containing materials or PCB-contaminated 
materials. If there is reason to suspect that an item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator submits a PWR and 
places a hold tag on the waste container (Section 6.6.6 and Table 3 in TWCP-DTP-1.2-
008). 

13.0 DETERMINATION OF THE l\1AXIMUM NUMBER OF CONFINEMENT 
LAYERS PERMITTED FOR WASTE PACKAGING 

Pu-238 debris waste is primarily generated from operations performed in gloveboxes. 
The waste is placed directly into bag-out bags (also called inner bags) through an opening 
in the glovebox where the bag is attached, and the bag is then closed and detached from 
the glovebox. Pu-238 debris waste may also be generated from "hot jobs" outside of the 
glove box, such as valve changes, or from decontamination of spills or other releases. In 
these cases, the waste is placed directly into one (or possibly more) inner bags at the 
work area. 
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Waste drum packaging procedures for Pu-238 debris waste streams have gone through 
several changes since the beginning of operations at TA-55. TRUCON code assignments 
made by the waste generator are compiled in the AK Information Summary. However, in 
the absence of this information, TRUCON Codes will be assigned to the waste container 
in accordance with the default packaging configurations and associated TRUCON codes 
shown in Table 7, that reflect the packaging protocols in effect during different periods of 
time at TA-55 (TWCP-816) and that are consistent with characterization data obtained by 
RTR (Section 14.1). 

Table 7. Maximum Layers of Confinement to be Used for Pu-238 Debris Waste Streams in 
the Absence of More Specific Waste Characterization Data 

Waste Default Layers of Confinement, based on WMC* 

Stream OtnS-12/97 01/98 - present 

TA-55-43 85000 LA125F Slayers, 2-DTT, 3-TT ssooo LA116E I layer, 1-IT-F 

TA-55-44 S5100 LA117H Slayers, 2-DTT, 3-IT S5100 LA117C 

SSIIO LA117H 5layers,2-DIT,3-IT S5110 LA117C 

S5120 LA118E Slayers, 2-DTT, 3-Tf S5120 LA118B 

S5300 LA116H Slayers, 2-DTT, 3-IT S5300 LA116E 

S5311 LA123G Slayers, 2-DTT, 3-IT SS311 LA123C 

S541 0 LA 119E 5 layers, 2-DIT, 3-IT S5410 LA119B 

TA-55-45 S5100 LA117H 5 layers, 2-DTT, 3-Tf SSIOO LA117C 
TA-55-46 S511 0 LA 117H 5 layers, 2-DTT, 3-TT 85110 LA117C 

S5120 LA118E Slayers, 2-DTT, 3-IT S5120 LA118B 

TA-55-47 SS41 0 LA 119E 5 layers, 2-DTT, 3-TT S5410 LA119B 

• Layers of confinement for these TRUCON Codes are defined in DOE/WIPP-89-004 
DIT -drum liner bag closed by twist and tape 
IT -inner bag closed by twist and tape 
IT -F-filtered inner bag closed by twist and tape 

1 layer, 1-IT-F 

l layer, 1-TT-F 

I layer, 1-TT-F 

I layer, 1-IT-F 

I layer, 1-TT-F 

I layer, 1-TT-F 

1 layer, 1-TT-F 

1 layer, 1-IT -F 

I layer, 1-TT-F 

I layer, 1-Tf-F 

14.0 CONFIRMATION OF AK INFORMATION FOR WASTE STREAM 

Characterization data acquired by W AP-compliant activities provide a means to confirm 
AK information. Radiography, radioassay, and headspace gas analysis are conducted on 
all retrievably stored containers of debris waste, and VE. has been conducted on over 60 
containers of debris waste. Relevant aspects of the data produced by these activities are 
summarized in the sections below, focusing on the extent to which the data confirm AK 
information. 

14.1 Radiography Data 

Radiography data are examined to confirm AK information about WMC 
assignments, layers of packaging, absence of prohibited items, and relative 
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volumes or weights ofwaste matrix parameters for a waste stream. Thus far, 114 
containers, which comprise slightly less than 8 percent of the 1474 containers in 
these five waste streams (based on AK Information Summary, R.4), have 
undergone R1R, with the data contained in WIPP-compliant batch data reports. 
The following observations are made from an examination of the data 
summarized in Table 8: 

Table 8. RTR Data for Pu-238 Debris Waste Streams 

Waste stream TA-55-43 TA-55-44 TA-55-45 TA-55-46 TA-55-47 
Number of containers in waste 189 974 120 174 17 
stream 
Number of containers with R TR 53 14 35 11 1 
data 
Waste stream (AK) WMC S5000 ssooo S5100 S5100 S5410 
RTRWMC 

ssooo 5 --- --- ~-- --
S5100 --- 1 -- 1 -~ 

S5110 I -~- 35 10 --
S5300 47 13 -~ -- --
S54IO -- --- --- -- I 

Average % weight 
Combustible 9I 61 7 8 6I 
Noncombustible 9 39 93 92 39 

• Metal 7 25 9I 84 39 
RTRPWR 

• Sealed containers > 4 liters 2 9 7 7 --
• Pressurized containers 1 ~-- I -- ---
• Free liquid 1 -- -- --- --
• Heayy obiect -- --- -- I -

Number of packaging layers (excluding containers with RTR PWRs) 
No layers 4 --- --- -- -
Less than or equal to 1 3 1 --- -- ---
Less than or equal to 2 18 2 9 - 1 
Less than or equal to 3 23 2 14 1 --
Less than or equal to 4 --- -- 4 -- ---
Less than or equal to 5 -- -- --- 1 --
Less than or equal to 6 --- - -- -- --
Indeterminate 1 - -- 1 -

---~--~-------------------------------- ---------------- --------------- ·-------------- ----------------- -------·------· Subtotal 49 5 27 3 1 
Data from RTR batch data reports; LAOO-RTR-001 (TWCP-4079), LAOO-RTR-002 (TWCP-4459), LAOO-RTR-018 
(TWCP-4469), LAOO-RTR-019 (TWCP-TBD), LAOO-RTR-025 (TWCP-4457), LAOO-RTR-026 (TWCP-4574), 
LAOO-RTR-028 (TWCP-4577), LA01-RTR-oOI (TWCP-4545), LA01-RTR-003 (TWCP-4572), LA01-RTR~004 
(TWCP-5061), LAOI-RTR-005 (TWCP-TBD), LA01-RTR-006 (TWCP-1BD), LA01-RTR-011 (TWCP-5784), 
LA01-RTR-012 (TWCP-51 11), LA01-RTR-013 (TWCP-5147), LA01-RTR-014 (TWCP-5087), LA01-RTR-015 
(TWCP-5252), LA01-RTR-o16 (TWCP-5088), LA01-RTR-017 (TWCP-5155), LA01-RTR-018 (TWCP-5119), 
LAOl-RTR-020 (TWCP-5117), LA01-RTR-021 (TWCP-5838), LA01-RTR-023 (TWCP-5267), LAOI-RTR-025 
(TWCP-5265), LAOl~RTR-026 (TWCP-5335), LA01-RTR-032 (TWCP-5842), LA01-RTR-036 (TWCP-5846), 
LA01-RTR-038 (TWCP-5848), LA01-RTR-043 (TWCP-5853), LAOJ-RTR.-047 (TWCP-6007), LA01-RTR-056 
{TWCP-6011); AK Information Summary, R.4 
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• positive confirmation of AK WMC for all drums 
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• identification of prohibited waste items in 29 drums, representing 25% ofthe 
114 drums examined, for the following reasons: sealed containers > 4 liters 
(25 drums), pressurized container (2 drums), free liquid (one drum), and 
heavy object inadequately braced (I drum). All of these drums were assigned 
PWRs and require repackaging to remediate the prohibited waste item. 

• confirmed the presence of 3 or fewer packaging layers for all but one drum of 
debris waste in waste streams TA-55-43 and TA-55-44 (excluding drums with 
PWRs). The number of plastic layers for this single drum was indeterminate 
due to the large amount of plastic packaging material present. 

• confirmed the presence of 5 or fewer packaging layers for all but one drum of 
metal debris waste in waste streams TA-55-45 and TA-55-46 (excluding 
drums with PWRs). RTR data for the number of plastic layers in one drum 
were indeterminate. 

14.2 Visual Examination Data 

VE data are used to confirm AK information on waste stream descriptions, WMC, 
the absence of prohibited items, the number and type of confining layers, and the 
relative volumes and weights of waste matrix parameters. As of August 13, 200 I, 
AK packaging and WMC information had been evaluated by VE for 52 debris 
waste containers in waste streams TA-55-19 and TA-55-20, in accordance with 
Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). VE results are summarized in the AK Summary Report for those waste 
streams (TWCP-AK-2.1-008), from which the following observations are made: 

• VE confirmed the AK WMC (S5300) for all of the examined drums. 

• The maximum number of confming layers observed by VE was five (for one 
drum), consistent with AK information indicating that the number of layers is 
six or less for debris waste (TWCP-816). 

• No closed liners were found by VE, which confirmed AK and RTR 
information. 

• For some of the drums, the number of confinement layers observed during VE 
was greater than the number of layers associated with the TRUCON code 
assigned for these drums by the waste generator. The default AK value 
indicated by Table 7 ofTWCP-AK-2.1-008,R.O was also less conservative 
than the VE findings. (The inconsistency was addressed in TWCP-AK-2.1-
008,R.l.) 

A conservative conclusion is that these discrepancies indicate that TRUCON code 
assignments by the waste generator must be viewed with caution, at least with 
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respect to waste containers packaged in 1997 when TA-55 personnel were 
transitioning from one packaging procedure to another. 

14.3 Radioassay Data 

Radioassay data are examined to confirm AK information on Pu material type and 
mass, the presence of other radionuclides contributing to the total activity in each 
drum, and evidence for fractionation of other actinides (e.g., uranium, americium) 
relative to Pu during material processing. Isotopic data have been obtained for 
drums created in 1998 when 28 parent drums containing Pu-23 debris waste were 
repackaged into 132 drums in order to meet wattage limits. Tables 9 and 10 · 
summarize information relevant to these evaluations for the Pu-238 debris waste 
drums that have undergone isotopic analysis and radioassay. 

Data in Tables 9 and 10 confirm the following AK information: 

• The dominant isotope in 27 of the 28 parent drums is Pu-238. Pu-239 is 
dominant in one parent drum (55631), but isotopic analysis indicates that this 
drum contains a mixture ofPu-238 and Pu-239 material types. 

• The material type is MT-83 for 27 ofthe 28 parent drums. The average 
measured percentage ofPu-238 is 77.5, showing a slight decrease (due to 
radioactive decay) from the initial value of 83.89 reported by AK. One drum 
(55631) appears to have a mixture ofPu-238 and Pu-239 material types. 

• All the repackaged drums for which assay data have been reported qualify as 
TRUwaste. 

• The measured assay value for total Pu is within two standard deviations of 
that reported by the waste generator for all drums with complete assay results. 

• Np-237 is present at low levels in 27 of the 28 parent drums, at levels similar 
to those reported in Table 3 (section 3.6.2). Am-243, the decay product ofPu-
243, is present in 8 drums. Both of these nuclides are commonly present at 
low levels in TRU waste from TA-55. 

• U-234, the decay product ofPu-238, is present at detectable levels in half of 
the parent drums. Its concentration (relative to total Pu) ranges from 0.01 to 8. 
One-third of the samples are above 0.3, the value expected if ingrowth from 
Pu-238 were its only source. 

• Th-232 is present in 3 of the parent drums, consistent with data presented in 
Table 3. 

• No U-233, U-235, or U-236 was detected, confirming AK information that 
these uranium isotopes are not expected to be detectable in Pu-238 process 
waste. 
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Table 9. Pu Isotopic Data for Pu-238 Debris Wastes 

Aven'e Composition of 
No. of Repackaged Drums (wt %) Total 

Waste Parent Repacka1ed Po- Po- Po- Pu- Pu- Measure 
Stream Drum Drums 138 239 240 241 242 dPu,g 

TA-55-43 55400 7 80.6 16.6 NR 0.20 0.40 2.13 
55431 5 79.8 17.4 NR 0.24 0.37 1.81 

55437 9 79.9 17.2 NR 0.23 0.31 2.28 * 
55439 3 81.9 15.8 NR 0.25 035 0.52 * 
55476 2.l 81.7 15.9 NR 0.26 0.39 0.44 • 
55558 1 78.8 19.2 NR 0.25 0.24 0.27 

55615 5 81.3 16.4 NR 0.21 0.22 2.35 

55631 2 23.6 67.6 NR 0.37 0.07 - • 
55683 7 79.6 18.1 NR 0.23 0.18 2.57 

56091 6 79.6 17.5 NR 0.23 0.49 2.53 

56283 3 79.4 17.8 NR 0.23 0.22 1.04 
57706 I 73.7 22.8 NR 0.17 0.26 0.26 

TA-55-44 52686 2 71.8 23.6 NR 0.18 0.29 0.19 
55403 3 79.4 17.6 NR 0.21 0.42 0.62 

55451 5 82.4 15.2 NR 0.21 0.35 1.29 

55452 4 79.3 17.3 NR 0.21 0.53 0.89 • 
55625 6 81.5 16.1 NR 0.20 0.20 2.13 

55663 5 73.9 22.8 NR 0.22 0.21 0.53 * 
55668 4 82.8 15.1 NR 0.19 0.18 1.13 • 
55836 2 79.2 17.9 NR 0.22 0.23 0.31 

56000 1 78.3 18.8 NR 0.23 0.23 -- • 
56090 91. 82.1 15.9 NR 0.21 0.16 1.91 • 
56397 4.l 71.9 25.1 NR 0.20 0.19 -- * 

TA-55-41 55605 7 82.9 14.3 NR 0.19 0.38 2.27 

55695 91. 80.4 16.7 NR 0.21 0.32 1.57 • 
55696 4 82.4 15.2 NR 0.23 0.33 0.56 * 
55938 12 81.0 16.7 NR 0.21 0.20 2.90 • 
56053 4 79.8 18.4 NR 0.22 0.16 0.88 

Total 28 132 - - - - - 33.4 • 
Average - - 77.5 19.6 NR 2.4 0.2 -
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Total Po 
Reported by 

Waste Generator 
(± 1 stnd dev) 

2.85 ± 0.53 
1.55 ± 0.89 
3.13 ± 0.21 
0.65 ± 0.10 
0.74 ± 0.55 
0.77 ± 0.33 
2.38 ± 0.19 
0.25 ± 0.37 
2.69 ± 0.80 
2.39 ± 0.12 
1.04 ± 0.13 
0.18 ± 0.06 

0.23 ± 0.09 
1.19 ± 0.50 
2.32 ± 0.68 
1.25 ± . 0.59 
2.36 ± 0.16 
1.46 ± 0.16 
2.26 ± 0.15 
0.42 ± 0.17 
0.29 ± 0.08 
3.46 ± 0.07 

1.74 ± 0.07 

0.14 ± 1.60 

1.30 ± 0.53 
2.25 ± 1.22 

0.15 ± 1.70 
0.53 ± 0.41 

40 grams 

-
.l Isotopic averages exclude one or more repackaged drums for which isotopic data have not yet been reported. 

• Total measured mass ofPu excludes one or more repackaged drums for which assay data have not yet been 
reported. 

NR Not reported because values were below the minimum detection level for Pu-240 

Data from PRAM batch data reports: LA98-3.1.4-002 (TWCP-2001), LA98-FRAM-002 (TWCP-2003), LA98-
FRAM-003 (TWCP-2116), LA98-FRAM-004 (TWCP-2005), LA98-FRAM-005 (TWCP-2257), LA98-FRAM-006 
(TWCP-2256), LA98-FRAM-007 (TWCP~2631 ), LA98-FRAM-008 (TWCP-2708), LAOO-FRAM-002 (TWCP-
5571), LAOl-FRAM-020 (TWCP-6067), LAOI-FRAM-021 (TWCP-TBD), LAOI-FRAM-025 (TWCP-TBD) 

Data from radioassay batch data reports: LA98-PAN-OO 1 (TWCP-2002), LA98-P AN-002 (TWCP-2004), LA98-
PAN-003 (TWCP-2158), LA98-PAN-004 (TWCP-2240), LA98-PAN-005 (TWCP-2456), LA98-TGS-001 (TWCP-
1 725), LA98-TGS-002 (TWCP-2713), LA98-TGS-003 (TWCP-2732), LA99-P AN-00 1 (TWCP-2630), LAOO
HENC-002 (TWCP-6069), LAOI-HENC-017 (TWCP-TBD) 

Data from AK Infonnation Summary, R4, Appendix H 
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Table 10. Secondary Radionuelides Detected in Pu-238 Debris Wastes* 

Waste Parent 
Stream Drum Aml41 Aml43 Np237 Acll7 Csl37 U234 U238 Th230 Th232 

TA-55-43 55400 X X 
5543I X X X 
55437 X X 
55439 X X 
55476 
55558 X 
556I5 X 
55631 X X X 
55683 X X 
5609I X X X 
56283 X X 
57706 X X X X X 

TA·55-44 52686 X 
55403 X 
5545I X X 
55452 X X X X X 
55625 X X 
55663 X X X 
55668 X X 
56000 X X 
56090 X X X 
56397 X X X X X X 

TA-55-41 55605 X X X 
55695 X X 
55696 X X X X 
55938 X 
56053 X X X 

Total 28 3 8 27 I 4 14 6 I 3 

Data from PRAM batch data reports: LA98-3.1.4-002 (TWCP-200 I), LA98-FRAM-002 (TWCP-2003), LA98-
FRAM-003 (TWCP-2II6), LA98-FRAM-G04 (TWCP-2005), LA98-FRAM-005 (TWCP-2257), LA98-FRAM-
006 (TWCP-2256), LA98-FRAM-007 (TWCP-263I ), LA98-FRAM-008 (TWCP-2708), LAOO-FRAM-002 
(TWCP-557I), LAOI-FRAM-020 (TWCP-6067), LAOI-FRAM-02I (TWCP-TBD), LAOI-FRAM-025 (TWCP
TBD) 

* A radionuclide was considered to be present if it was detected with an uncertainty less than 21.5% (TWCP-
2130). 

• Ac-227, Am-241, Cs-137, Th-230, and U-238 were detected in I to 6 ofthe 
parent drums. 

14.4 Headspace Gas Data 

Headspace gas data are examined to confirm AK information about the presence 
or absence ofhazardous constituents in a given waste stream, and the assignment 
of each drwn to the appropriate mixed or nonmixed waste stream. Table 11 
summarizes VOC target analyte concentrations and total flammability for 
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headspace gas samples from 31 containers assigned to waste streams TA-55-43, 
TA-55-44, and TA-55-47. (No approved WAP-compliant data are yet available 
for drums from waste streams TA-55-45 or TA-55-46.) These data confirm the 
following AK information: 

• Five VOCs were detected above the minimum detection limit (MDL) in one 
or more of these 3 waste streams--toluene, acetone, butanol, methanol, and 
methyl ethyl ketone. Because these chemicals are present as solvents used in 
the manufacturing of plastics, their presence in headspace gases in drums 
without any other known source of these VOCs is attributed to (1) off-gassing 
of constituents in the tape and plastic bags used to package waste items, and 
(2) radiolytic degradation of the plastic, rubber, tape, Tygon, and similar items 
in the waste (Attachment C in TWCP-2102). 

• All Upper Concentration Limit (UCL90) values were below their program 
required quantitation limits (PRQL). 

• Acetone was the only target analyte detected (in one drum) above its PRQL. 

• No Tentatively Identified Compounds (TICs) were detected. 

• All drums were below the WIPP WAC limits for flammability. No methane 
was detected in any of the drums, and hydrogen concentrations were lower by 
more than an order ofmagnitude than the WAC limit of5 percent. 

15.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 260--Hazardous Waste Management System: General 

• 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation ofhazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Records Management (TWCP-QP-1.1-004) 

• Transuranic Package Transporter (I'RUPACT)-II Content Codes (DOEIWIPP-89-
004) 

• Transuranic Waste Baseline Inventory Report (CA0-94-1 005) (I'WBIR) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA-530-R-94-024) 

• Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EPA No. NM4890139088, Attachment B) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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Table 11. Headspace Gas Data (ppmv) for Target Analytes and Total Flammability 
in Pu-238 Debris Waste Streams 

TA-55-43 (10 drum1) TA-SS-44 (15 drums) TA-55-47 (6 drums) 

iANALYTE MDL Mean UCL,e* Maximum Mean UCL,e* Maximum Mean UCL,o* 

Benzene 10 0.8 0.8 - 0.8 0.8 - 0.8 0.8 

!Bromoform 10 1.S 1.5 - t.S l.S - 1.5 1.5 

!carbon Tetrachloride 10 1.2 1.2 - 1.2 1.2 - 1.2 1.2 

Chlorobenzene 10 2.0 2.0 - 2.0 2.0 - 2.0 2.0 

Chloroform 10 1.3 1.3 - 1.3 1.3 - 1.3 1.3 

1,1-Dichloroethane 10 1.3 1.3 - 1.3 1.3 - 1.3 1.3 

1,2-Dichloroethane 10 1.1 1.1 - 1.1 1.1 - 1.1 1.1 

1,1-Dichlorocthene 10 1.0 1.0 - 1.0 1.0 - 1.0 1.0 

Cis-1,2-Dichlorocthylenc 10 1.6 1.6 - 1.6 1.6 - 1.6 1.6 

Ethy I Benzene 10 2.0 2.0 - 2.0 2.0 - 2.0 2.0 

Ethyl Ether 10 1.0 1.0 - 1.0 1.0 - 1.0 1.0 

Methylene Chloride 10 0.6 0.6 - 0.6 0.6 - 0.6 0.6 

1,1 ,2,2-Tetrachloroethane 10 2.1 2.1 - 2.1 2.1 - 2.1 2.1 

!retrachloroethene 10 1.6 1.6 - 1.6 1.6 - 1.6 1.6 

frolucnc 10 1.8 1.8 4 2.2 2.8 4 2.1 2.1 

1,1,2-Trichloro 1,2,2-
10 1.1 1.1 - 1.1 1.1 - 1.1 1.1 

~fluoroethane (Freon-113) 

1,1,1-Trichlorocthane 10 1.3 1.3 - 1.3 1.3 - 1.3 1.3 

lfrichloroethene 10 1.2 1.2 - 1.2 1.2 - 1.2 1.2 

1m-Xylene and p-xylene 10 3.1 3.1 - 3.1 3.1 - 3.1 3.1 

p-Xylene 10 1.9 1.9 - 1.9 1.9 - 1.9 1.9 

~cctone 100 20.9 47.8 56 36.3 52.5 130 16.8 16.8 

!Butanol 100 15.7 15.7 44 13.9 23.3 29 12.5 12.5 

!Methanol 100 14.5 14.5 39 15.2 36.7 48 11.8 11.8 

!Methyl ethyl ketone 100 18.7 18.7 - 18.9 18.9 22 18.7 18.7 

~ethyl isobutyl ketone 100 12.4 12.4 - 12.4 12.4 - 12.4 12.4 

frotal Flammability* 500 104 ± 32 194 119 ±43 248 94.2 ± 1.4 

Source: TWCP-6357, 6358, 6359; VOC target analytc list for debris waste from WIPP W AP, Table B3-2. 

- analyte not detected; ppmv, part per million by volume; MDL, Method Detection Limit; PRQL, Program 
Required Quantitation Limit; UCL90, 90% Upper Concentration Limit 

* 

Not applicable 

For analytes below the MDL, UC4o and total flammability concentrations are calculated by assuming 
concentrations were one-half of the MDL values, as described in the UCL90 records package for each waste 
stream 

Maximum 

-
-

-
-
-
-
-
-
-

-
-
-
-
-

5 

-

-
-

-
-
-

-
-
-

-
97.1 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Waste Streams: TA-55-43, TA-55-44, TA-55-45, TA-55-46, TA-55-47. 

Attachment 1 
Page 1 of 13 

Copies of these documents are in the TWCP RMDC Center. Refer to Records Management (TWCP-QP-1.1-004) for information on requesting 
copies. 

[nformation 
TWCPRecord Category 

No. Code Information Source Summary Limitations 

AP-SWO- A Describes how the TRU Waste Review and completion of Section 8.6 descnbes how waste None 
006,R.3.1 Storage Record (1WSR) is TWSR generator infonnation submitted on 

prepared, reviewed, submitted, the TWSR, as well as other receipt 
and entered into a TRU waste and storage infonnation, is entered 
database into the LANL TRU Waste Database 

for TRU waste stored at T A-54. 

NMT7-AP-TA55- A Contains waste generator TA-55 Transuranic Waste Contains information on waste Document does not give 
018,R3 information required by the Interface Document (TWID) characterization, waste packaging infonnation about RCRA 

LANL TRU Waste configurations, and TRUCON codes constituents introduced or present 
Certification Plan for newly-generated TA-55 waste. in the processes 

Descnbes how waste generator 
information in theTA-55 Waste 
Management System (WMS) 
database is certified and maintained 
for waste generated at theTA-55 
facility. Contains information on 
current and projected waste stream 
volumes. 

QP-TP-WMS- B Compilation ofT A-55 waste TA-55 Waste Management Certified and current database of Overview document- Generator 
000.001 generator information, for System (WMS) waste container identifiers, waste Attachments provide more 

individual waste containers. codes (e.g., IDC, RSWD, EPA detailed information. 
HWNs), assay results, packaging 
dates, waste material content and 
generating processes for TA-55 
wastes. 

• Information Category Codes: A = fonns intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

: 
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Information 
TWCP Record Category 

No. Code Information 

TWCP-351 B Procedure for waste 
management practices at TA-
55 

TWCP-352 8 Description of plutonium 
recovery processes 

TWCP-697 c Waste was controlled to meet 
WIPP WAC requirements as 
early as 1983. 

TWCP-698 8 Gives Material Type 
compositions 

TWCP-700 c Generator Attachment to the 
Certification Plan 

TWCP-701 c Generator Attachment to the 
Certification Plan 

TWCP-816 D Jim Foxx Interview on Nwnber 
of Layers of Packaging 

Source 

TA-55 document 539-GEN-
R02. 

Wastes from Plutonium 
Conversion and &rap Recovery 
Operations, LA-11069-MS, 
March 1988. 

Los Alamos Certification Plan, 
1983 

NMT Memo, NMT-7 WMIEC-
96-032 

Benchmark Environmental 
Corp. Memo, AL-7193 BEC 

TA-.5.5 Attachment, 1955, 
TRUWM-T ASS-CPA-03, ROO 

TA-.5.5 Attachment, 1987, TRU-
MSTI2-CPA-03,ROO 

C.L. Foxx, Los Alamos 
National Laboratory 

Summary 

Document describes TA-SS waste 
management practices for solid and 
liquid wastes 

Document describes the Pu residues 
and the various treatment approaches 
used in recovering plutonium from 
scrap 

Waste was controlled to meet WIPP 
WAC requirements as early as 1983. 
Generator Attachments were used to 
describe and reference specific 
generator procedures. 

Gives Material Type compositions 

Documents controls to meet WIPP 
WAC were implemented and how 
independent verification was 
accomplished 

Documents controls to meet WlPP 
WAC were implemented and how 
independent verification was 
accomplished. 

Provides an explanation of why 
some waste containers may be 
packaged with 6 layers of 
confinement 

Attachment 1 
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Limitations 

None 

Document does not give 
information about RCRA 
constituents introduced or present 
in the processes 

Overview document- Generator 
Attachments provide more 
detailed information. 

Does not give infonnation on 
how material may fractionate in 
T A-55 waste processes. 

Information is not extremely 
detailed. 

Information is not extremely 
detailed. 

No Direct way to differentiate 
between and 6 layers of 
packaging 

• Information Category Codes: A = forms intended for use in waste certification, 8 = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 

I 
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Information 
1WCPRecord Category 

No. Code Information 

TWCP-882 D Secondary Radionuclides and 
{UCNI) Toxic Metals in TA-55 TRU 

Waste 

TWCP-886 c Color Flow Diagram of Pu-
processes at T A-55. 

TWCP-887 D Co-mingling of Defense and 
Non-Defense TRU Waste 

TWCP-1030 c Waste characterization (PIS 
LWRHU) 

TWCP-1037 D 238Pu fabrication process 
description ; waste 
characterization 

TWCP-1044 D Waste characterization 

TWCP-1698 c Analytical results for Pu-238 
debris waste in drums assigned 
to TA-55-43, lot no. 1 

TWCP-1725 A Radioassay data for drums 
from Pu-238 waste streams 

Source 

Memo from Jim Foxx 

Diagram from Jim Foxx 

Memo from Jim Foxx 

LANL Report number LA-
13143-MS 
pp. 5-6,7-8, 17-18. 

Written information obtained 
from a TA-55 waste 
management expert 

SRSMemo 
NMS-EHB-970073, March 12, 
1997 

Report: Sampling and Analysis 
Project Validates Acceptable 
Knowledge on TA-55-43, Lot 
No. 1 (sent to New Mexico 
Environment Department) 

LA98-TGS-001 

Summary 

Lists additional radionuclides and 
metals potentially in waste, 
subdivided by PIS code. Covers time 
period from 1978 to present. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end up in 
the nitric acid evaporator bottoms. 

Wastes generated from defense and 
non-defense activities were not 
segregated at TA-55 through 1997 

Summarized analytical results of as-
received and partially processed Pu-
238 materials used in the Cassini 
LWRHU process. 

Detailed information of all facets of 
Pu-238 fabrication activities supports 
conclusion that these waste streams 
are non-mixed. 

Describes the SRS process for 
producing the Pu-238 that was used 
at T A-55 and presents analyses for 
metals in the Cassini material. 

Confirms absence of non-radioactive 
hazardous chemicals in TA-SS-43 

Radioassay data 

Attachment 1 
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Limitations 

Best information available, but it 
is based on worker recollection 
because other records are not 
available. 

Does not indicate solvent input to 
processes. 

None 

Materials in these waste streams 
generally would have been 
produced as the result of processing 
many of the lots. 

References to documents providing 
additional information are not 
provided in the memo, but have 
been added to the AK Summlll)' 
Report. 

No flow diagram included. 

Data were obtained prior to 
issuance of the WAP 

None 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 

I 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-2001 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2002 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-2003 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2004 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-2005 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2102 B Presence ofVOCs in 
headspace gas resulting from 
off-gassing and radiolytic 
degradation of plastics 

TWCP-2116 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2130 D Estimate of the minimum 
detection limit for Am-243, 
Np-237, Pa-231, and Th-232 
for FRAM analyses 

TWCP-2158 A Radioassay data for drums 
from Pu-238 waste streams 

Source 

LA98-3.4.l-002 

LA98-PAN-OOI 

LA98-FRAM-002 

LA98-PAN-002 

LA98-FRAM-004 

Waste Determination Report for 
Waste Stream T A-55-43 Lot 
No. 01, Report LA-UR-98-
3610, by Rogers et al. 

LA98-FRAM-003 

Criteria for reporting Am-243, 
Np-237, Pa-231, and Th-232 on 
mobile PAN radioassay data 
sheets 

LA98-PAN-003 

-- -

Summary 

Concentrations ofPu isotopes and 
secondary radionuclides, relative to 
total Pu 

Radioassay data 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

Radioassay data 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

Reviews published literature and 
presents data and calculations 
supporting that VOCs are present in 
headspace gas of TRU waste 
containers as a resuh of off-gassing 
and radiolytic degradation of plastics 

Concentrations ofPu isotopes and 
secondary radionuclides, relative to 
totalPu 

If the error in the peak area for the 
isotopes Am-243, Np-237, Pa-231, 
and Th-232 is greater than 21.5% in 
the FRAM report, then that isotope 
is considered to be below the 
minimum detectable activity. 

Radioassay data 

-- --

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

Memo refers specifically to PAN 
radioassay data, but the same 
reasoning is applied to TGS and 
HENC assay data as well, and to 
all radionuclides detectable by 
FRAM. 

None 

-···--

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

i 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-2240 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-2256 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2257 A Isotopic data for dmms from 
Pu-238 waste streams 

TWCP-2456 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 
34" 

TWCP-2630 A Radioassay data for dmms 
from Pu-238 waste streams 

TWCP-2631 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2708 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-2713 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-2732 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-3568/N-82 c Clarification of specific 
(UCNI) processes within the nitrate 

operations at TA-55 

-~ 

Source 

LA98-PAN-004 

LA98-FRAM-006 

LA98-FRAM-005 

LA98-PAN-005 

Rocky Flats Environmental 
Technology Site Report 1995 

LA99-PAN-001 

LA98-FRAM-007 

LA98-FRA~-008 

LA98-TGS-002 

LA98-TGS-003 

Jim Foxx, SME, response to 
comments received on the draft 
Acceptable Knowledge 
Summary Report for TA-55 
Nitrate Operations, 2125/00 

Summary 

Radioassay data 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

Concentrations ofPu isotopes and 
secondary radionuclides. relative to 
total Pu 

Radioassay data 

Page WF34-1 0 contains results of 
tests for corrosivity 

Radioassay data 

Concentrations ofPu isotopes and 
secondary radionuclides, relative to 
total Pu 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

Radioassay data 

Radioassay data 

Resolutions to the questions and 
issues raised by Pam Rogers during 
her review of the Acceptable 
Knowledge Summary Report for 
TA-55 Nitrate Operations, 2125/00 

None 

None 

None 

None 
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Limitations 

Tests are on residues rather than 
waste that is lower in Pu content; 
hence, they are conservative. 

None 

None 

None 

None 

None 

Infonnation is based on SME 
knowledge. 

----

• Infonnation Category Codes: A = fonns intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

I 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-3730 B Pyrophoricity characterization 
(UCNI) 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

TWCP-4164 D Answers to questions about 
various PIS codes 

TWCP-4166 D Answers to questions on 
disposal of spray cans used in 
gloveboxes 

TWCP-4457 A RTR data for drums from Pu-
238 waste streams 

TWCP-4459 A RTR data for drums from Pu-
238 waste streams 

TWCP-4469 A RTR data for drums from Pu-
238 waste streams 

Source Summary 

Characterization of Direct Hydrogen generation and 
Oxide Salts (LA-CP-95-0098) pyrophoricity ofDOR salts. Also 

gives reference for MSE, ER, and 
Cr-containing salts. 

Memo (MST-12-AR0-88-052) Treatment of sodium in salts is 
effective 

Memo (MST -12-AR0-88-077) Treatment of calcium in salts is 
effective 

TA-55 Document, 406-GEN- Contains information on waste 
ROO management procedures in 1978 

Interview with Jim Foxx, Answers to questions on use of gases. 
10/16/00 

Interview with Jim Foxx, Answers to questions on disposal of 
10117/00 spray cans used in gloveboxes. 

LAOO-RTR-025 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOO-RTR-002 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOO-RTR-018 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

----

Attachment 1 
Page 6of 13 

Limitations 

None 

Sodium only 

Calcium only 

None, but doesn't address today's 
waste management concerns 

Information is based on SME 
knowledge. 

Information is based on SME 
knowledge. 

None 

None 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 

I 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-4545 A RTR data for drums from Pu-
238 waste streams 

TWCP-4572 A RTR data for drums from Pu-
238 waste streams 

TWCP-4573 A RTR data for drums from Pu-
238 waste streams 

TWCP-4577 A RTR data for drums from Pu-
238 waste streams 

TWCP-4720 B Describes the procedure to be 
taken at TA-55 in the event ofa 
misfire or unconsumed 
explosives (from the Impact 
Test Facility 40-mm gun, PIS 
codes ITF and ITF4) to ensure 
that explosives do not enter the 
waste stream 

TWCP-4835 A RTR data for drums from Pu-
238 waste streams 

Source Summary 

LAOl-RTR-001 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOl-RTR-003 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOO-RTR-026 R TR data on prohibited items, 
WMC, packaging layers, and 
estimated volwnes and weights of 
waste material parameters in drum 

LAOO-RTR-028 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

40-mm Powder Breech Project Procedure to be taken at T A-55 in the 
Waste Management Plan, Rev. event of a misfire or unconsumed 
2 (issued March 27, 2000) explosives (from the Impact Test 

Facility 40-mm gun) to ensure that 
explosives do not enter the waste 
stream 

LAOO-RTR-001 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

None 

None 

None 

None 

Attachment 1 
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Limitations 

Does not appear to be a controlled 
document. Without revision 
history, cannot tell when this 
document was first issued, and how 
the potential for unconsumed 
explosives was addressed when the 
Impact Test Facility (ITF) began in 
1996 

None 

• Infonnation Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code Infol"Dlation 

TWCP-5086 B P/S Codes forT A-55 Waste 
items, listed by drum 

TWCP-5087 A RTR data for drums from Pu-
238 waste streams 

TWCP-5088 A RTR data for drums from Pu-
23 8 waste streams 

TWCP-5110 A RTR data for drums from Pu-
238 waste streams 

TWCP-5111 A RTR data for drums from Pu-
238 waste streams 

TWCP-5117 A RTR data for drums from Pu-
238 waste streams 

TWCP-5ll9 A RTR data for drums from Pu-
238 waste streams 

Source Summary 

PIS codes for waste items in PIS Codes for drums that underwent 
individual drums are ei1her from VE 
theTA-55 Waste Management 
System or from the certified 
data base 

LA01-RTR-014 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LA01-RTR-016 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-004 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LA01-RTR-012 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LA01-RTR-020 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-018 RTR data on prohibited items, 
WMC,packagingla~,and 
estimated volumes and weights of 
waste material parameters in drum 

Attachment 1 
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Limitations 

Only some drums are included 

None 

None 

None 

None 

None 

None 

• Information Category Codes: A = forms intended for use in waste certification, B • data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-5147 A RTR data for drums from Pu-
238 waste streams 

TWCP-5155 A RTR data for drums from Pu-
23 8 waste streams 

TWCP-5163 B Waste generator records for 5 
drums ofT A-55 combustible 
debris waste packaged in 1985-
86 

TWCP-5252 A RTR data for drums from Pu-
238 waste streams 

TWCP-5265 A RTR data for drums from Pu-
23 8 waste streams 

TWCP-5267 A RTR data for drums from Pu-
238 waste streams 

TWCP-5335 A RTR data for drums from Pu-
238 waste streams 

TWCP-5571 A Isotopic data for drums from 
Pu-238 waste streams 

---~ 

Source Summary 

LAOl-RTR-013 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOl-RTR-017 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

Radioactive Solid Waste Lists PIS codes (embedded in waste 
Disposal (RSWD) Records item identifiers) for drums 8855627, 

S862004,S862274,S862456,and 
8862286. 

LAOl-RTR-015 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-025 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOl-RTR-023 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOl-RTR-026 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOO-FRAM-002 Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

None 

None 

Attachment 1 
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Limitations 

From noncertified TRU waste data 
base 

None 

None 

None 

None 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP"5784 A RTR data for drums from Pu-
238 waste streams 

TWCP-5838 A RTR data for drums from Pu-
238 waste streams 

TWCP-5842 A RTR data for drums from Pu-
238 waste streams 

TWCP-5846 A RTR data for drums from Pu" 
238 waste streams 

TWCP-5848 A RTR data for drums from Pu-
238 waste streams 

TWCP-5853 A RTR data for drums from Pu-
238 waste streams 

TWCP-6007 A RTR data for drums from Pu-
238 waste streams 

TWCP-6011 A RTR data for drums from Pu-
238 waste streams 

------ -- - - - - -- ---- ----- --··· -

Source Summary 

LAOI-RTR..Oll RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LA01"RTR..()21 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-032 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-036 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR..038 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-043 RTR data on prolubited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOl-RTR-047 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-056 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

------·-· ---

None 

None 

None 

None 

None 

None 

None 

None 
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Limitations 

• Information Category Codes: A = forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

Ne. Code Infonnatien 

TWCP-6067 A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-6069 A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-6357 A UCL90 calculations for 
headspace gas concentrations 
in drums from waste stream 
TA-55-44 

TWCP-6358 A UCL90 calculations for 
headspace gas concentrations 
in drums from waste stream 
TA-55-43 

TWCP-6359 A UCL90 calculations for 
headspace gas concentrations 
in drums from waste stream 
TA-55-47 

TWCP-TBD A Radioassay data for drums 
from Pu-238 waste streams 

TWCP-TBD A RTR data for drums from Pu-
238 waste streams 

TWCP-TBD A RTR data for drums from Pu-
238 waste streams 

-- - - ---------

Source Summary 

LAOl-FRAM-020 Concentrations ofPu isotopes and 
secondary radionuclides, relative to 
total Pu 

LAOO-HENC-002 Radioassay data 

UCL90 Calculations forTA- UCL90 calculations for headspace 
55-44 gas concentrations in drums from 

waste stream TA-55-44, based on 
waste stream assigmnent of drums in 
the AK Information Summary, R.5 

UCL90 Calculations for TA- UCL90 calculations for headspace 
55-43 gas concentrations in drums from 

waste stream TA-55-44, based on 
waste stream assignment of drums in 
the AK lnfonnation Summary, R.S 

UCL90 Calculations for TA- UCL90 calculations for headspace 
55-47 gas concentrations in drums from 

waste stream T A-55-44, based on 
waste stream assignment of drums in 
the AK Information Summary, R5 

LAOl-HENC-017 Radioassay data 

LAOO-RTR-019 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

LAOI-RTR-005 RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volumes and weights of 
waste material parameters in drum 

None 

None 

None 

None 

None 
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Limitations 

Has not yet completed Project-level 
review 

Awaiting review and approval from 
CBFO for review of pre-W AP RTR 
video 

Awaiting review and approval from 
CBFO for review of pre-W AP RTR 
video 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D = 
interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code Information 

TWCP-TBD A RTR data for drums from Pu-
238 waste streams 

TWCP-TBD A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-TBD A Isotopic data for drums from 
Pu-238 waste streams 

TWCP-AK-2.1- B Generators interview and 
003,R.2 TWCP AK references 

TWCP-AK-2.1- B Generators interview and 
005,R.2 TWCP AK references 

TWCP-AK-2.1- A Generators interview and 
007,R.2 TWCP AK references 

TWCP-AK-2.1- A Results of VE conducted as 
008,R.21IC1 quality control check on RTR 

for Summary Category Group 
S5000 (debris waste) 

TWCP-AK-2.1- B Generators interview and 
009,R.2 TWCP AK references 

Source 

LAOl-RTR-006 

LA01-FRAM-021 

LAOl-FRAM-025 

Process Acceptable Knowledge 
Summary Report for Metal 
Operations at TA-55 

Process Acceptable Knowledge 
Summary Report for Nitrate 
Operations at TA-55 

Process Acceptable Knowledge 
Summary Report for Special 
Processing Operations at TA-55 

Acceptable Knowledge 
Summary Report for Waste 
Streams TA-55-19 and TA-55-
20 

Process Acceptable Knowledge 
Summary Report for Plutonium-
238 Operations at TA-55 

Summary 

RTR data on prohibited items, 
WMC, packaging layers, and 
estimated volwnes and weights of 
waste material parameters in drum 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
total Pu 

Concentrations of Pu isotopes and 
secondary radionuclides, relative to 
totalPu 

Detailed information on each P/S 
code for metal operations at TA-55 

Detailed information on each P/S 
code for nitrate operations at TA-55 

Detailed information on each P/S 
code for special processing 
operations at TA-55 

Section 14.2 summarizes results of 
VE conducted on drums of 
combustible debris waste from waste 
streams TA-55-19 and TA-55-20 
(WMC S5300), in order to establish 
site-specific miscertification rate for 
Summary Category Group S5000 
(debris) 

Detailed information on each P/S 
code for plutonium-238 operations at 
TA-55 

Attachment 1 
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Limitations 

Awaiting review and approval from 
CBFO for review of pre-W AP RTR 
video 

Has not yet completed Project-level 
review 

Has not yet completed Project-level 
review 

None 

None 

None 

Results may not be representative 
ofPu-238 debris waste 

None 

• Infonnation Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C == unpublished data, and D = 
interviews, memos, and letters 
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Effective Date: 11105/01 

Information 
TWCPRecord Category 

No. Code Information 

TWCP-PLAN- c LANL TA-55 waste 
0.2.7-00I,R.4 management database, LANL 

TA-54 TRU waste management 
database, and TWCP AK 
references based on generator's 
original data 

TWCP-PLAN- c LANL T A-55 waste 
0.2.7-001,R.5 management database, LANL 

T A-54 TRU waste management 
database, and TWCP AK 
references based on generator's 
original data 

Source 

Los Alamos National 
Laboratory Transuranic Waste 
Characterization AK 
Information Summary 

Los Alamos National 
Laboratory Transuranic Waste 
Characterization AK 
Information Summary 

---

Summary 

Analysis ofRTR, FRAM and 
radioassay data in Sections 14.1 and 
14.3 was based on assignment of 
drums in the AK lnfonnation 
Summary, R4. This analysis was not 
redone when the Summary was 
updated to R.S because the changes 
were minor for the Pu238 waste 
streams. 

Detailed information on each waste 
drum and waste stream. Used 
throughout this report, except for 
analysis ofRTR, FRAM, and 
radioassaydata in Sections 14.1 and 
14.3. 

Attachment 1 
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Limitations 

Out-of-date. R.S was issued 
shortly after this AK waste stream 
report started its review cycle. 
Used R.S to update all of this AK 
report with the exception of 
Sections 14.1 (RTR data) and 14.3 
(radioassay data). 

Reliability and completeness of 
waste generator data is highly 
variable; this information summary 
is continually being revised and 
updated 

• Information Category Codes: A .. forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and D = 
interviews, memos, and letters 
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GENERALIZED PROCESS STATUS DIAGRAM FOR PU-238 PROCESSES 
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WASTE ORIGINATION AND DISPOSITION FORM 
_.__ -

(aolicS va.ate) 

SEC'l'IQN I To be completed by waste qenerator operator 
DA'l'!l. ~~+ 

I'l'E.M ID~-~S!i:: MATat~~~~C..... MTs:8"l.._. l Pu2"o1023s 

AMOUNT OP l{AS_'l'_E\..tka") 
ROOK NTJHB~R/PHONE ~~ 1 J-a .. .-~J~ 
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Thank you Shannan. 

At 09:41 AM 1122/02 -0700, Sharman Baker wrote: 

Page 1 of3 

In speaking with S-7, Dan Gerth, he said that we should get new LA UR numbers even though it is 
an IC, it is still a change to the document. Anything that may go outside the Lab, even though minor 
editorial changes have been made, a new number is required. 

Thanks, 
Shannan 

At 08:00 AM 1/22/2002 -0700, marji gavett wrote: 
I agree; however, it might be worth following up with classification .... 

At 08:45AM 1118/02-0700, Shannan Baker wrote: 
Marji & Patricia, 

I think that we should get an LAUR number on this, just to cover all bases. It only takes a few days 
to get something through classification. However, this is just my opinion ... 

Shannan 

X-Sender: 084120@eet-mail.lanl.gov 
X-Mailer: QUALCOMM: Windows Eudora Version 5.0 
Date: Thu, 17 Jan 2002 16:42:44-0700 
To: Patricia G Patton <pgp@lanl.gov> 
From: "Pamela Z. Rogers" <pzr@lanl.gov> 
Subject: Re: 1WCP-PLAN-0.2.7-00l,R.5 
Cc: gavett@lanl.gov, shannan Baker <shannan@lanl.gov> 
X-RCPT-TO: <115883 @eet-mail.lanl.gov> 

Pat- I reviewed IC1 to AK-2.1-011, RO and found that it consists only of references added to the 
report. Since the body of the references is not classified or UCNI, the titles can not be. Therefore 
I see little value added in having this small change force the report through reclassification. 

However, I'm not the final word on this. I'm copying Marji and Shannan in case they have gotten 
further updates or clarification on this issue. If not, we should probably callS division and ask 
about this kind of situation. 

Thanks for checking! 

Printed for Shannan Baker <shannan@ lanl.gov> 1/22/2002 
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Effective Date:07/12/9 

5r~~~~ 
WASTE ORIGINATION AND DISPOSITION FORM <solid waste) 

SECTION I To be completed by waste generator operator 
DATE \c\·~·\<i1 

ITEM I6]>\-:~ ... a:~~ MATRf~~\:_ ~C... M'l's :s·~ L Pu24o1023S 

WASTE \J)Cci) 
ROOM NUMBER/PHONE de"-\ I 1-d-."31 {) 

AMOUNT c >F 
EXTRA BAG STUBS I & #PKGS (BAGS.) \ gross 't.are ne-e 

1 ,s3 0157- I·Ol. BAG S:IZESI 11LB __ l.4LB::::_ 26LB __ 

HAZARDOUS/PROHIBITED MATERIALS (LIST) 
~~ 

' 

LEAD SHIELDING (DESCRIBE, kg) ~ ...... ~ 

SAFE TO OPEN OUTER CAN: uaE] NOD 

r certify that this item contains no free ·li~ids, Eyroph9rics! e~losives, 
compressed gases, gowders or materials other than t e fnd1cate ma rix, 
exiepl as 11sted a 9ve. cr!rent SOPs were followed n the oriqination of 
th s tym and t bel1eve i~ w ll~meet current _app;oved disoard.l ~ ts. 

n'il&i 
~-' I ...... _ • ~ 

Duperv1'sor •V name (prinEea:J airil s1q(lat.ure - ()perator ·~s pri.ntea: 

SECTION II To be completed by NMT-2 Waste Management Inspector(sJ 

c=J forD NOT~ 
Certified Cement certifiable 

() /) 1\ 

WM ~SER~AT:IONSS ' 
q r:t-c .:vv ~ ( t'.:.; .c. . 

waste Paokaqa serial Number: 

SECTION III To be pompl&ted by 
MEASUREMENT CODE {i(/)5' 

NMT-4 NDA Lab 

' P]D 

Pu(q>Q·305"0 +/- 0· Olf(j/o ' vxx- - slGN11*1Jim ~BJ U 1J q~ CJ DA'l'E 
( ) ___________ +/-_________ __ 

COMMENTS _____________________________________________________________ __ 

TRU-NMT2-DR-O~, ROS 

... 
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Effective Date: 

[ rcH:::=:-ISPOSAL.AEQUEST J 
IIICIUESTID IY 

DAT£ 

PHONE 

I GROUP LOCATION! T4-_tU)G.. ldlEAIW1NG 

I 
WAST£ VDWMI! Cfl'L 

NU1AI!R OF CONTAINERS (SIZI/TY,I!I 

I 
WASfE P'OIIM ~ua.-...... J; 

DSOLID 0 UOUID DGAS 
COMMON NAMil Of CHiiMtcAI.S~ 

I'OTEimAL HAZARDS khlcl; .. _.CIPI'IMtt: 

C:OIIItOSIVU C..t.c~U ___,... ----fl'lld __,.. 
c ... ._.IUDIII ___.1111111 ~ 

J 0 fL.MIMAIL£ OTOXIC 0 OTH!R: • 
c iXPLOSIVi 0 CARCINOGIN 

C~IC 0 INFECTIOUS 

0 OIL C UNKNOWN 

CAN MATBIAU RIACT V~ENTLY*HIN EXPOim TO: 

AIR WATIR OTHEII CHBI~ . .,...,.-...: 
OTHER Us&FU~ INFOMIAA. TION: 

noaE~otvM-~ 

DISPOSAL Ri'COilD 

A,_ lA PrTISHAfT _DATI' IY 

MAIL 1M IS IIORM TO WASTE MANAOIMINT, K-7, --m 

f'OOM 
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Page 1 of 1 

. 



QP-00-004,R.O 
Effective Date: 06/18/03 IIIIIIWIIIIIIIIIIIIIIIIIWIIWIII 

TWCP-15414 
---=-A-/'=-' 

RECORDSSUBN.UTTAL 

INSTRUCTIONS: This form is prepared by the record source when submitting individual records, batch data 
reports, or a records package to the RMDC Center. For records packages, a Table of Contents (TOC) must also be 
submitted. Each record submitted requires a complete form. 

MANDATORY: 

RECORD TYPE: 

X Project 2010 0 Facility (RRES) 

D Other: 

RECORD SOURCE: 

have no radioactive contamination. 

OUCNI 0 Proprietary 

Submittal Date: 7/25/03_ Z No.: 109592. __ _ Name!Org: PATRICIA PATTON -RRES-CE __ 

Originator: JOHN MUSGRAVE 

TYPE OF RECORD/ACTION TO BE TAKEN 

X Individual Record 0 Batch Data Report 

X New D Revision* 

*Record Barcode Number:-------

Organization: NMT 

0 Records Package ( + TOC) 

0 Addition* 0 Supersedes* 

*Review Cycle (if applicable): D Yes D No 0 NA 

RECORD ID NUMBER: (e.g., memo symbol number, procedure (include revision), deficiency number, batch 
data report number, unique record identifier if applicable): 
TWCP-AK-2.1-005, R.2 

X Single Sided 0 Double Sided 

Category Number: (from page two): 07 ________ _ 

RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

TWCP-AK-2.1-005, R.2/IC1 Process AK Report for Nitrate Operations at TA-55 
(INCLUDES INTERIM CHANGE 1) - LA-UR-01-2555- LA-UR-02-1715 

RECORD CENTER USE ONLY 

~cepted Date: 7 -.;:J~Qj' 
Signatwef1,.,. ,, ~ 
RIDs Type: kL 

0 Return Date:---------

Resubmitted:------------

\ ., 



X-Sender: chsmith@ norris-mail.lanl.gov 
X-Mailer: QUALCOMM Windows Eudora Version 5.1 
Date: Thu, 24 Jul200310:37:16 -0600 
To: pgp@lanl.gov 
From: Cathy Smith <Chsmith@ lanl.gov> 
Subject: Please retire Process AK Reports 
Cc: sgw@ lanl.gov 
X-Scanned-By: MIMEDefang 2.35 

Hi Patsy, 

r<tgc; ~ u1 ~ 

As we discussed yesterday, here is the list of Process AK Reports that we would like to retire as controlled 
documents and submit as records to RMDC. Could you let Betty Humphrey and myself know when you have the 
record IDs- we need to update the references in the main AKIS document. 

Thanks a million! 

Cheers, Cathy 

The following can be turned into Records, to be referenced in our AKIS or AK Summaries ... 

1. TWCP-AK-2.1-002, R.2/IC1 Process AK Report for Chloride Operations at TA-55 

2. TWCP-AK-2.1-003, R.2/IC1 Process AK Report for Metal Operations Processes at TA-55 

3. TWCP-AK-2.1-004, R.2/IC2 Process AK Report for Miscellaneous Operations at TA-55 

~CP-AK-2.1-005, R.2/IC1 Process AK Report for Nitrate Operations at TA-55 

5. TWCP-AK-2.1-006, R.2/IC1 Process AK Report for Pyrochemical Processes at TA-55 

6. TWCP-AK-2.1-007, R.2/IC1 Process AK Report for Special Processing at TA-55 

7. TWCP-AK-2.1-009, R.O/IC1 Process AK Report for Pu-238 Operations at TA-55 

8. TWCP-AK-2.1-013, R.O AK Report for NG Waste from Nitrate Operations at T A-55 

9. TWCP-AK-2.1-014,R.O AK Report for NG Waste from Miscellaneous Operations at TA-55 

10. TWCP-AK-2.1-016,R.O AK Report for NG Waste from Special Processing Operations at TA-55 

11. TWCP-AK-2.1-017,R.O AK Report for NG Waste from Metai/Pyrochemical Operations at TA-55 

"The simplest questions are the hardest to answer." 
Northrop Frye 

Catherine H. Smith 
Project 2010 
RRES-CE Certification Group 
Risk Reduction & Environmental Stewardship Division 
Phone: 667-0113 Page: 664-7104 

file://C:\DOCUME~ 1\1 09592\LOCALS-1 \Temp\eud2C.htm 7/24/2003 



TWCP-QP-1.1-001 ,R.7/TC2 
Effective Date: 01/10/01 

It! TWCP DWRR 
If Other, please identify: 

INTERIM CHANGE REQUEST 

D Other 
IC Number: I 

Person Requesting this Interim Change: Sandy Wander 

DOCUMENT INFORMATION 

Page 1 of 4 

-tt-?J 2 /715/ ~· 

Document Title: Process Acceptable Knowledge Report Document No./Revision: 
for Nitrate Operations at T A-55 TWCP-AK-2.1-005,R.2 (LA-UR-02-1715) 

Effective Date of Current Document: 05/17/01 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the followine; chane;es are made: 

Section/Page Change: Reason/Justification: 

Title Page, p.l Delete "Summary" from title to read: Clarification 

"Process Acceptable Knowledge Report for 
Miscellaneous Operations at TA-55" 

Global Change all occurrences of"Sampling Plan" to "AK Document title change 
Infonnation Summary" 

Note and 3'd column Delete "summary" from "NOTE" at top if page vi and Clarification 
heading I pp. vi and from "*" note at bottom of page ix 
IX 

Change 3'd column heading on pages vi-ix to 
read:"Process AK Report*" 

Delete entire 4'11 column 

Notes and 3'd column Delete "summary" from "NOTE" at top of page vi and Clarification 
heading I pp. vi and from "*" note at bottom of page viii 
IX 

Delete the word "summary" in third column heading 

Page xi, second Add "Cm-244" to Radioisotope content of the waste TWCP-5165 indicates possibility of 
paragraph, last listing between Pa-23 I and Cs-137 Cm-244 in waste. Added at request of 
sentence NDA operations leader. 

Page xi, bullet list Add as Bullet 3: "0004, DO I 0: PIS code HRA prior to Per SME, codes applicable prior to 
1984" 1984 to P/S code due to possible 

Bullet 4: Add "except NR" between "PIS codes" and "in 
usage. 

nitrate operations" NR code never activated, per SME 

Bullet 5: Delete "MB", add "CD, DS, HCD, HD, LR, 
RCM, RFX, RR" Per SME, MB used high purity Ba at 

<TCLP levels. Additional codes 
added per SME, HWN should be 
same as other P/S codes in that 
category. 

Bullet 9: Add "RB, RBJ, SP" Update report to make text and 
listings agree, per SME 

Bullet 10: Add "AO, RCM, RFX" Update report to make text and 
listings agree, per SME 

Bullet 17: Add "AL, A TL, ED, MPD, SC Per SME, P/S codes should carry 
same HWNs as other is category. 
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Global search and from all references to "process AK summary report," 
replace delete "summary" to read "process AK report" 

From all titles that previously read "Process Acceptable 
Knowledge Summary Report, " delete "Summary" to 
read "Process Acceptable Knowledge Report" 

3.5.6.19/p. 29 In second paragraph, change first sentence to read" ... 
process, but ami-are Hat-introduced with the feed 
materials consisting of ash and miscellaneous 
materials contaminated with 0006,0007,0008,0009, 
and DOll." Delete second sentence. 

Table I, p. 44 Column I, row 1 (Miscellaneous materials): Delete 
"sand, slag" and "crucibles" 

Column 3, row 1 (Miscellaneous materials): Delete "CR" 

Section 4.2, pp. 50, Add "0009" to AL, ATL, MPD, and SC 
51 

Insert "AO" to list (after AL) and "0006, D007, D008, 
D009, DOll" 

To CD, add "D005" 

To DS, add "D005" and "0009" 

To HCD, add "0005" 

To HD, add "0005" 

To LR, add "D005" 

Insert "RCM" to list (after RC) and add "D005, 0006, 
0007,0008,0009, DOll" 

Insert RFX to list (after REM) and add "0005, 0006, 
D007, D008, 0009, DOll" 

To SP, add "0006" and "0008" 

Attach. 3, p. 1 of 10 Add "0009" to tim clines AL and A TL 

Add "0006, 0007,0009, DOll" [from6/86 through 
12/88] to timelinc AO. 

Attach. 3, p. 2 of 10 For timeline CF, replace "(See Notes 4 and 6)" with 
"(See Note 4)" 

Attach. 3, p. 3 of I 0 Add "0005" to OS timeline 

Add "D009" to ED timeline 

Attach. 3, p. 4 of I 0 Add "0005" to HD/CD/HCD timclinc. Remove Note 15 

Page 2 of 4 

Clarification 

Correction of AK information 

Per SME, sand, slag, and crucibles 
would not be contaminated with these 
RCRA heavy metals. 

Per SME, this P/S code would not be 
associated with these HWNs. 

Per SME , P/S codes have possible 
contan1ination of D009 due to feed 
materials. 

Update report to make text and 
listings agree, per SME 

Time line updated due to addition of 
code per SME 

Time line updated due to addition of 
codes per SME. 

Note did not apply when reviewed. 

Timcline updated due to addition of 
code per SME 

"fimeline updated due to addition of 
code per SME 

Timeline updated due to addition of 
code per SME. Note 15 was typo 
error. 
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Attach. 3, p. 5 of 10 Add "0005" to LR timeline 

Add "0009" to MPD timeline 

Delete "0005" and "0008" from MB timeline 

Attach. 3, p. 7 of 10 Add "0006, 0007'' to RB/RBJ timeline from 1/28/87-
3/6/92 and 4115/94-8/15/99 

Add "0005, 0006, 0007, 0009, DO II" to RCM and 
RFX timelines 

Add "0005" toRR timeline 

Add "0009" to SC timeline 

Add "0006" to SP timeline 

Attach. 4, pp. 1-3, 6- Add "*0008" to the "EPA Codes" column for all rows 
10, 12-14 and insert the following note at the end of the table: 

"*0008 due to leaded gloves" 

All additions are to "EPA Codes" column. All references 
are to "PIS Code" column. 

AL: Add "0009" 
AO: Add "0006, 0007,0009, DOll" 
A TL: Add "D009" 
CD: Add "D005" 
OS: Add "D005" 
ED: Add "D009" 
HCD: Add "0005" 
HD: Add "D005" 
HRA: Add "0004, D005, DOlO'' 
LR: Add "D005, *D008" 
MB: Delete "D007, D008, 0009" 
MPD: Add "0009" 
RB: Add "0006, 0007, D008" 
RBJ: Add "0006, 0007, D008" 
RC: *D008 
RCM: Add "0005, 0006, D007, 0008,0009, DOll" 
RFX: Add "D005, D006, 0007,0008,0009, DOll" 
RO: Add "*0008" 
RR: Add "0005" 
SC: Add "D009" 
SP: Add "D006" 

TDC: Add "*D008" 

Page 3 of 4 

Timeline updated due to addition of 
code per SME 

Timeline updated due to addition of 
code per SME 

P/S code never activated. 

Timeline updated due to addition of 
code per SME. Report updated to be 
consistent with AK information in 
text. 

Time line updated due to addition of 
code per SME 

Timeline updated due to addition of 
code per SME 

Timeline updated due to addition of 
code per SME 

Timeline updated due to addition of 
code per SME 

Table updated with "*" to reflect 
leaded gloves. 

Table updated to reflect additional 
infom1ation from SMEs. 
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Attach. 6, pp. I, 2 Add new Attachment 6 and update "Contents" page to 
reflect addition 

Add following paragraph to end of Section 2.0: 

"When discrepancies in AK information are discovered, 
they are documented and resolved in accordance with 
Acceptable Knowledge Documentation (TWCP-QP-1.1-
021). The resulting documentation is found in 
Decision/Discrepancies Resolution Documentation 
(Attachment 6)." 
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New TWCP-QP-1.1-021 requirement 

Date changes submitted: 02/25/02 Desired effective date for changes: 

Signatur 

IV'fC Approve 
next Rev. 

Site Project Mgr/Line Mgr: VJ 0 
· r K.oJers 

~---~~-~~~-~--~---_, 
Signature: 

Signature: ._..... 

Do changes affect WAP data collection, data quality, or performance 
criteria? 

DYes ~-

If yes, date ofCBFO approval:--------
(documentation attached) 

NOTE: Changes can be designated on the document and attached to this form. 

Effective date for this interim change: ~} 1.\ I ol. 
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AK 
AK Information Summary 

CFR 
CLS 

CSMO 
D 

DL 
DOE 
DOR 
DTP 
DWLS 
EPA 
F . 

FFTF 
HEPA 
HWN 
K 

LANL 
LLW 
MSE 
MT 
N 

OSWER 
p 

PCB 
PF-4 
PIS [code] 
PVC 
QA 
R&D 
RCRA 
RD&D 
RLWTF 
RMDC 
SME 
SOP 
TA 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2.7-001) 
Code ofFederal Regulations 
Chemistry and Laser Science [Division]-former name of C 
Division 
Central Scrap Management Office 
RCRA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
discard limit 
U.S. Department of Energy 
direct oxide reduction 
detailed technical procedure 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
RCRA hazardous waste number prefix for hazardous wastes from 
non-specific sources, defined in 40 CFR Subpart D, Section 261.31 
Fast Flux Test Facility 
high efficiency particulate air 
[EPA] hazardous waste number 
RCRA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
low-level [radioactive] waste 
molten salt extraction 
material type 
Nitrate [designator for individual documents in nitrate operations 
reports in Attachment 1, Acceptable Knowledge Roadmap] 
Office of Solid Waste and Emergency Response [EPA] 
RCRA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33 
polychlorinated biphenyl 
Plutonium Facility, Building 4 
process status [code] 
polyvinyl chloride 
quality assurance 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
safe/standard operating procedure 
technical area 
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TOPO 
TRU 
TWCP 
UCNI 
WAC 
WTPP WAC 

WIPP WAP 

WIPP 
WODF 
WPRF 

trioctyl phosphate oxide 
transuranic 
Transuranic Waste Characterization/Certification Project 
Unclassified Controlled Nuclear Information 
waste acceptance criteria 
Waste Acceptance Criteriafor the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit Lr;sued to the Waste Lmlation Pilot Plant (EPA No. 
NM4890 139088) 
Waste Isolation Pilot Plant 
Waste Origination and Disposition Form 
Waste Profile Request Form 
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TA-55 PROCESS/STATUS (P/S) CODE INDEX 

Page vi of xi 

NOTE: This index indicates the main process AK report and report section that covers each 
PIS code mentioned in this report. 

PIS Code PIS Name Process AK Report* 

AL Ash Leach Nitrate Operations 

AO Americium Processing Calcination Nitrate Operations 

AP Americium Purification Nitrate Operations 

AS Anode Heel Dissolution Nitrate Operations 

AT Ash Testing Nitrate Operations 

ATL 
Advanced Test Line for actinide 

Nitrate Operations 
separation (RD&D) 

BAC 
Bacterial Decomposition of 

Nitrate Operations 
Cellulose Items 

BF Unknown name for this PIS code Nitrate Operations 

BL Blending Nitrate Operations 

BM Burning Metal Nitrate Operations 

BU Button Burning Nitrate Operations 

cc Calcination Nitrate Operations 

CD Hydroxide Cake Dissolution Nitrate Operations 

CF Cement Fixation Nitrate Operations 

CH Characterization Nitrate Operations 

CK 
RD&O Volatile Fluoride Pu 

Miscellaneous Operations 
Recovery 

CL Crucible Processing Chloride Operations 

CN C-N-0 Analysis Metal Operation Processes 

COD Chlorinated Oxide Dissolution Nitrate Operations 

COL Chlorinated oxide leach Nitrate Operations 

CPOO 
Catalyzed Electrochemical 

Nitrate Operations 
Plutonium Oxide Dissolver 

CR Crushing and Pulverizing Nitrate Operations 

cs Chloride Solutions Chloride Operations 

ex Chloride Anion Exchange Chloride Operations 

OF OS Furnace and Oxide Preparation Nitrate Operations 

OP Dry Processing Nitrate Operations 

DS Ion Exchange Nitrate Operations 
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PIS Code PIS Name 

ED Cascade Dissolver 

ETD 
Experimental Thennal 
Decomposition 

EV Evaporator 

FA Americium Processing 

FC Canning 

FX Cement to Drum 

GMS Open Gradient Magnetic Separation 

HC Calcination 

HCD Hydroxide Cake Dissolution 

HD Hydroxide Cake Dissolution 

HGMS High Gradient Magnetic Separation 

HP Cement Fixation 

HRA Hanford Reservation Materials 

IA 
Impure Americium Holding for 
Discard 

IB Matrix Study of Pyrochemical Salts 

IS Incinerator 

LC Uranium/plutonium Processing 

LGI Noncombustible Leach 

LG2 Hydroxide Cake Dissolution 

LR ion Exchange 

MAG Magnetic Separation 

MAS RD&D Experimental Processes 

MB Nitric Dissolution of Molten Salts 

MELL 
Mediated Electro-Oxidation of 
LLW 

MF Metals Furnace 

ML Non Pu Metal Leach 

MPD Cascade Dissolver 

NC Noncombustible Leach 

NL Noncombustible Leach 

NR Nitrate Recovery 

Page vii of xi 

Process AK Report* 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Miscellaneous Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Chloride Operations 
Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 
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PIS Code PIS Name 

OD Oxide Dissolution 

OH Hydroxide Precipitation 

OY Oxalate Precipitation 

PA Passivation 

PAF Passivation Furnaces 

PR Peroxide Precipitation 

PS 
Peroxide Precipitation of MSE 
Salts 

PT Plutonium Thorium Separation 

PTS RD&D Pretreatment Study 

RB Roasting and Blending 

RBJ Roasting & Blending Jr 

RC Rotary Calciner 

RCM 
Rich Column Material Ion 
Exchange 

RFX Ion Exchange 

RO Oil Recovery 

RR Ion Exchange 

sc Cascade Dissolver, 0437 

SE Solvent Extraction 

so Super Oxidizer, FOOF Program 

SP Scrap Dissolution, 0438 

SSD Special Scrap Dissolution 

sx Americium Processing Silicon 
Removal 

TDC 
Thermal Decomposition of 
Cellulose Items R&D 

UPS Uranium/plutonium Separation 

us Uranium Separation for Solid 
Solution Feed 

US2 
Uranium Separation for Non-solid 
Solution Feed 

vc Variable CSMO Scrap Dissolution 

VPI CSMO Scrap Dissolution 

VP2 Polycube Processing 

Page viii ofxi 

Process AK Report* 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Chloride Operations 

Miscellaneous Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 
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P/S Code P/S Name 

VP3 Hydroxide Precipitation 

VUL Vessel Unloading 

ZD Scrap Oxide Dissolution 

Page ix of xi 

Process AK Report* 

Nitrate Operations 

Nitrate Operations 

Nitrate Operations 

*Process AK reports: Chloride Operations (TWCP-AK-2.1-002,R.2), Metal Operations (TWCP-AK-2.1-003,R.2), 
Miscellaneous Operations (TWCP-AK-2.1-004,R.2), and Nitrate Operations (this report) 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Nitrate Operations 

Page x of xi 

P/S codes: AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, COL, 
CPOD, CR, DF, DP, OS, ED, ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, 
HRA, lA, IS, LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, 
NR, OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, 
SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris; waste immobilized in 
cement 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, as well as associated maintenance operations, and TA-
55 plutonium research are the sources ofTRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from nitrate operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

Process wastes from nitrate operations are generated in Building PF-4, Rooms 208, 401, 409, 
420, and 434, ofthe TA-55 Plutonium Facility. Plutonium operations included reclaiming 
plutonium from scrap and residues produced from numerous feed sources. 

Description of the process waste (physical form and typical content description): 

Waste from nitrate operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and waste immobilized in 
cement. 

Summary Category Group: 83000, 85000 

Waste Matrix Codes: 83000, 83100, 83200, 85100, 85300, 85400 

Description of the waste-generating process: 

The overall goal of the nitrate operations is to recover plutonium from metal, metal alloys, scrap, 
and residues and produce a purified plutonium oxide product or feedstock for conversion to 



TWCP-AK-2.1-005,R.21IC 1 (LA-UR-02-1715) 
Effective Date: 03121102 Page xi of xi 

metal. Processes include pretreatment, dissolution, purification, evaporation, and cement 
fixation. 

Process feed: 

Plutonium metal or metal alloys, oxides and hydroxide cakes; pyrochemical salts; crucible 
pieces; anode heels; ash; analytical laboratory solutions; and residues from other DOE facilities. 

Radioisotopic content of the waste: 

Variety of plutonium material types with different well-defined isotopic compositions. Am-241, 
Np-237, and U-234 may be present at detectable concentrations as decay products of their 
plutonium precursors. Some ofthe processes separate plutonium and americium, or plutonium 
and uranium, so that the waste will usually be enriched in Am-241 or U-234, but may also be 
depleted in some cases. Pa-231, Cm-244, and Cs-13 7 may be present in trace amounts due to 
their widespread presence as contaminants in TA-55 operations. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• F002 and F003: PIS codes CF and HP 
• No K or P codes 
• 0004, DO 10: PIS code HRA prior to 1984 
• 0008: all PIS codes except NR in nitrate operations for the generation of leaded gloves 
• 0005: PIS codes COL, CD, OS, HCD, HD, LR, RCM, RFX, RR 
• 0005,0006,0007,0008, DOll: PIS codes AL, AT, ATL, ED, ETD, IS, MPD, PTS, RC, 

SC, TDC 
• 0005,0006,0007,0008,0009, DOll: PIS code HRA 
• 0005, 0008: PIS code VUL 
• 0006, 0007, 0008: PIS codes 00, RB, RBJ, SP, SSD 
• 0006, 0007, 0008, 0009, DOll: PIS codes AO, CD, OS, EV, FX, HCD, HD, HGMS, lA, 

LG2, LR, MELL, OH, RCM, RFX, RR 
• D006, D007, 0008, DOll: PIS codes AS, BF, BU 
• D006, D008: PIS codes LGI, ML, NC, NL, VC 
• 0006, 0008, 0040: PIS code RO 
• 0007: PIS codes PT, SP 
• D007, D008, D009, DOll, D019, D021, D022, D039: PIS codes CF, liP 
• 0007, 0009: PIS codes AP, MB 
• D009: PIS codes AL, ATL, ED, MPD, SC, VPl, VP3 
• DOll: PIS code CPOD 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT FOR 
NITRATE OPERATIONS AT TA-SS 

1.0 INTRODUCTION 

Page 1 of 55 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AK in its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generated TRU waste in the Plutonium Facility at Technical 
Area (TA) 55, one of the TRU-waste generators at Los Alamos National Laboratory 
(LANL). By doing so, this report provides detailed technical support for several waste 
stream AK summary reports that include these process wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from nitrate 
operations covered: 

• Review ofthe Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001 ,R.5) (AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to nitrate operations is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record 
Nos. TWCP-3548, TWCP-3566, TWCP-3567, and TWCP-3568.lndividual 
documents in these records have been assigned a separate identifier, N-nn, 
where nn is a sequential 1- or 2-digit number. This referencing nomenclature 
is used throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

The TWCP Records Management/Document Control (RMOC) Center contains copies of 
the documents referenced in this report. Unclassified Controlled Nuclear Information 
(UCNI) is contained in these records, and will not be included in this report. Such records 
are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1 ). 

This process AK report is part of a set of closely related reports about TRU-waste 
generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six operational areas. The 
multiple processes in each area are described in detail in the following six process AK 
reports for plutonium: 

• Process Acceptable Knowledge Report for Chloride Operations at TA-55 (TWCP
AK-2.1-002) 

• Process Acceptable Knowledge Reportfor Metal Operation Processes at TA-55 
(TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Reportfor Miscellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Report for Nitrate Operations at TA-55 (TWCP-AK-
2.1-005) (this report) 

• Process Acceptable Knowledge Report.for Pyrochemical Processes at TA-55 
(TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Report for Special Processing at TA-55 (TWCP-AK-
2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, nitrate 
operations include over 80 individual processes that are each assigned a P/S code, as 
listed on the cover page of this report. The search and compilation of AK information 
was based on PIS code because that is the most detailed level of process information 
generally recorded in waste generation records. The process AK reports frequently cross
reference one another because P/S codes in one operational area often provide the 
material feed for PIS codes in another area. An index ofP/S codes cited in this process 
AK report follows the Jist of acronyms; this index lists process descriptions and the 
primary process AK report in which that PIS code is discussed. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

Page 3 of 55 

The following sections describe processes used in nitrate operations, and identify the 
resulting wastes as well as outputs that are sent to other operations, such as pyrochemical 
operations, for further processing. 

3.1 Facility and Mission 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map ofthe buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Most processes in nitrate operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some ofthese waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (DLs) (TWCP-816). 

3.2 Basis, Rationale, and Assumption Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set of LANL and T A-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to P/S code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
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summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during nitrate operations are primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTP) at TA-50. General debris waste categories from 
nitrate operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Magnesium oxide crucibles 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from nitrate operations. The cemented waste includes 
cemented organics and cemented inorganics, including emulsified oils. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1979, when nitrate operations 
first began at TA-55, to the present. Process wastes from nitrate operations have 
different associated EPA hazardous waste numbers (HWNs) depending on the 
time period during which they were generated. The P/S codes, their time period of 
generation, and corresponding EPA HWNs are shown graphically in Attachment 
3, Time Lines. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by nitrate operations, 
as well as product and waste outputs to other processes or operations. 
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Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55 plutonium research are the sources ofTRU waste 
generated at TA-55. Detailed background information about theTA-55 plutonium 
recovery processes can be found in Waste from Plutonium Conversion and Scrap 
Recovery Operations (TWCP-352 and TWCP-886). 

This report addresses the aqueous nitrate-based recovery processes. The primary 
feed source for the nitrate recovery operations is plutonium residues from other 
recovery operations (e.g., chloride or pyrochcmical), metal preparation, metal 
fabrication, analytical laboratory operations, and residues from other DOE 
facilities (TWCP-35481N-l ). The overall goal of the nitrate recovery operations is 
to recover plutonium from scrap and residues and produce a purified plutonium 
oxide for conversion to metal. The nitrate recovery operations can be divided into 
the following process steps: 

• Pretreatment 
• Dissolution 
• Purification, including conversion to oxide 
• Cement fixation 

Each ofthese process categories is described below. The timeframe and EPA 
HWNs associated with each PIS code are shown on the timelines included as 
Attachment 3; the dates can be correlated to the dates on the procedures listed in 
Attachment 1. Attachment 4 contains a complete listing of PIS codes for nitrate 
operations, their descriptions, feed materials, chemical inputs, outputs and 
applicable EPA HWNs. A simplified process flow diagram for nitrate operations 
is found in Attachment 5. 

3.5.1 Pretreatment (PIS codes BL, BM, BU, CR, DP, ETD, OMS, HGMS, IS, 
MAG, MAS, MF, OH, OY, PA, PAF, PTS, RC, RO, TDC, VP2, VUL) 

Pretreatment primarily includes physical processes used to prepare scrap 
and residues for the next step, dissolution (TWCP-3548/N-1 ). 
Pretreatment may have included any or all of the following processes: 
calcination (RC), caustic leaching, chemical separation (hydroxide or 
oxalate precipitation), crushing and pulverizing (CR), distillation, 
filtering of liquids or oils, incineration (IS), magnetic separation (OMS, 
MAG, MAS, HGMS), passivation (PA, PAF), scraping, and sorting 
(TWCP-3548/N-1 through N-18). As materials are received from 
various operations within TA-55, they are sorted and sent to other 
pretreatment processes or directly to dissolution depending on the 
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physical nature of the scrap or residue and on the amount and type of 
plutonium associated with the material. Loose plutonium may be 
brushed off of a scrap item and then the item sent to dissolution. Chunks 
of plutonium-bearing residue (e.g., sand, slag, crucibles) are sent for 
crushing and pulverizing (CR). Magnetic plutonium-bearing materials 
are sorted using magnetic separation (OMS, MAG, MAS, HGMS) into 
either lean or rich plutonium-bearing residues (TWCP-3548/N-1 and 
N-2). The lean plutonium-bearing residues are sent to cement fixation 
(CF) if plutonium concentrations are below the DL (TWCP-3548/N-1 
and N-2). Finely divided plutonium in sweepings or powder form is sent 
directly to dissolution. Lapping or grinding oils are filtered if necessary, 
and the liquid portion is sent to P/S code CF for immobilization in 
cement, or to P/S code RO for absorption on vermiculite, if plutonium 
concentrations are below the DL (TWCP-3548/N-1 0 and N-15). If there 
are a significant quantity of filtered solids, they are calcined and sent to 
dissolution (TWCP-3568/N-82). 

Thermal pretreatment processes have also been used to prepare 
plutonium-bearing materials for dissolution (TWCP-3548/N-1 ). 
Passivation (PA, PAF) converts pyrophoric plutonium metal and other 
reactive metals to a stable oxide prior to dissolution. These materials 
were heated in a tube furnace to approximately 600 °C (PA, PAF) 
(TWCP-3548/N-7 and N-11 ). Cellulose materials contaminated with 
plutonium (e.g., cheesecloth, wood, paper, cardboard) have been 
incinerated (IS) or thermally decomposed (TDC) (TWCP 3548/N-1, 
N-5, N-6, N-7, N-11, and N-12). Ash from the incinerator was sent to a 
calciner (P/S code RC) to remove any residual organic materials and to 
ensure complete oxidation prior to dissolution. Thermal decomposition 
of cellulose (P/S code TDC) is performed in an argon atmosphere and 
the vapors and particulate matter are trapped in a caustic scrubber 
(TWCP 3548/N-6 and N-12, TWCP 3568/N-82). The caustic solution 
generated by the scrubber is sent to the TA-50-1 RLWTF after meeting 
the TA-50-1 waste acceptance criteria (WAC) (TWCP-3548/N-12). The 
wash water is filtered and sent to purification if plutonium 
concentrations are above the DL, or to the TA-50-1 RL WTF if it meets 
the TA-50-1 WAC. The rags are disposed as debris waste or thermally 
decomposed (TDC) (TWCP 3548/N-4, TWCP 3568/N-76). The ash 
from the thermally decomposed rags was rotary calcined (RC) before it 
was sent to dissolution (TWCP 3568/N-79). The burning of plutonium 
metal (BM), anode heels, and oxides was used to prepare these materials 
for either dissolution or storage in the vault (TWCP 3548/N-13 and N-
14). Distillation was used to recover plutonium from polystyrene cubes 
(VP2) (TWCP 3548/N-18). 

A caustic (hydroxide) leach process has been used to pretreat electro
refining furnace scrapings from the Rocky Flats Plant, and other residues 
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high in chlorides. Chlorides were removed using sodium hydroxide and 
the treated residues were then dissolved in nitric and hydrofluoric acid 
(TWCP 3566/N-26, N-26A, and N-30E). In this case, the caustic 
solution would be sent to the TA-50-1 RL WTF if it met the TA-50-1 
WAC, and the filtered solids would continue through the dissolution 
process. 

ln overview, particulate solids from the pretreatment step are sent to 
dissolution if plutonium concentrations are above the DL and to cement 
fixation (CF) if concentrations arc below the DL (TWCP-3548/N-1 
through N-18). Liquids are sent to purification if plutonium 
concentrations are above the DL and to the RL WTF if they meet theTA-
50-1 WAC (TWCP-3548/N-1 through N-18). Chemicals used in the 
pretreatment steps are listed in Table 5 in Section 3.6.3. Chemicals used 
in these steps that are covered by 40 Code ofFederal Regulations (CFR) 
Part 261, including Appendix Vlll of those regulations, are 
(1) hydrofluoric, nitric, oxalic, and sulfuric acid, (2) potassium and 
sodium hydroxide, (3) hydrogen peroxide (an oxidizer), and 
(4) trichloroethylene. EPA HWNs DOOl and D002 do not apply to the 
solid wastes despite the use of acids, bases and an oxidizing solution in 
these processes because there is no free liquid in these wastes. 
Trichloroethylene was only used in 1979 in PIS code RO, as a diluent 
for filtering oils (not used for solvent properties [TWCP-3548/N-1 0 and 
N-18]). Thus, the EPA HWN D040, but not F002, applies to waste 
generated under PIS code RO during 1979. 

Additional EPA HWNs apply to most of these PIS codes as a result of 
the presence of regulated chemicals in the feed materials (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (section 4.2). Leaded gloves and other lead-containing items 
were discarded as described in section 3.6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this pretreatment section arc provided in section 3.5.6, 
as follows: P/S codes BL, BU, DP, ETD, HGMS, MF, 
PA, PTS, RC, RO, and VP2. 

3.5.2 Dissolution (PIS codes AL, AS, AT, ATL, BAC, CD, COD, COL, CPOD, 
ED, HCD, HD, LC, LG1, LG2, MB, MELL, ML, MPD, NC, NL, NR, 
OD, PS, PT, SC, SP, SSD, UPS, US, US2, VC, VP1, ZD) 

Dissolution is comprised of numerous processes that generate a 
plutonium-nitrate solution for feed to a purification process (TWCP-
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3548/N-1, TWCP-3568/N-79). The main chemicals used in dissolution 
are nitric acid and calcium fluoride and/or hydrofluoric acid, which 
together form a standard leach solution. Additionally, other chemicals 
are used for particular dissolution processes. Depending on the particular 
process involved, dissolution takes place in pots or in cascade systems. 
Debris waste items may be wiped with a cloth soaked in a nitric 
acid/calcium fluoride solution to recover surface contamination of 
plutonium. The cloths are dunked in water a few times and wrung out 
(TWCP-3568/N-82). The solutions from the cloths are collected and 
filtered. The solids from the solutions are recycled through the 
dissolution process if plutonium concentrations are above the DL, or 
sent to cement fixation or disposed as debris waste if concentrations are 
below the DL (TWCP-3548/N-1, TWCP-3568/N-79). The plutonium
bearing solutions were sent to purification. The cloths are reused if they 
are not falling apart; otherwise, they are discarded as solid waste or sent 
to incineration (IS), depending on the nuclear material content 
(TWCP-3568/N-82). 

Plutonium on the surface of metal and noncombustible debris waste 
items is also recovered by leaching or dipping the waste item into the 
standard leach solution (ML, NC) (TWCP-3548/N-1, TWCP-3566/N-22, 
N-29, N-30, and N-31, TWCP-3568/N-79). Plutonium-bearing solutions 
are sent to purification, while the leached items below the DL are 
discarded. Lead-containing waste items (e.g., leaded gloves) below the 
DL are segregated, packaged separately, and assigned the EPA HWN 
D008 (TWCP-3567/N-39). Other leached metal items containing 
RCRA-regulated heavy metals are also segregated from metal debris that 
is not RCRA-regulated and are assigned the appropriate EPA HWNs 
(e.g. 0006 for cadmium) (TWCP-3568/N-84). 

From the late 1970s to the present, many plutonium-bearing materials 
are dissolved in a standard leach solution of nitric and hydrofluoric acid 
after appropriate pretreatment or preparation (TWCP-3566/N-30A 
through N-30F, TWCP-3568/N-79). These materials include alloys, 
anodes, carbides, casting skulls, electrorefining residues, metals, and 
plutonium oxide. After dissolution, solids arc discarded if below the DL 
or recycled if above the DL, while solutions are sent to purification. 
These solutions contain dissolved heavy metals (e.g., lead, cadmium, 
mercury, or chromium) below the regulatory levels (TWCP-3568/N-82). 
These metals may be concentrated to above the regulatory levels in the 
purification step (as a hydroxide cake) or in the evaporator step, as 
addressed later in this report. 

Starting in 1990, plutonium oxide was also dissolved using an 
electrochemical process that incorporated the chemicals found in the 
standard leach solution as well as ferric ammonium sulfate, potassium 
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thiocyanate, and silver nitrate (CPOD) (TWCP-3548/N-1 and 
TWCP-3566/N-21). The electrochemical cell used in this process relied 
on silver acting as a catalyst for the dissolution of plutonium. Waste 
from this process was considered suspect hazardous for the presence of 
silver and was assigned the EPA HWN DOll. This process was replaced 
in 1994 by a similar electrochemical process (P/S code MELL) that used 
cobalt nitrate or cerium nitrate in place of silver nitrate to reduce the 
generation ofhazardous and mixed waste at TA-55 (TWCP-3548/N-1 
and TWCP-3566/N-33). 

Two dissolution processes were designed to remove excess silica from 
either solid residues during dissolution or from plutonium-bearing 
solutions after dissolution (TWCP-3567/N-34 and N-35). In both these 
processes, silica was removed from solutions prior to sending them to 
purification. One process involved the following steps: adjusting the 
acidity of the feed solution using nitric acid; distilling to concentrate the 
solution; oxidizing the plutonium to a valence state of +4 with hydrogen 
peroxide; heating the solution until the excess hydrogen peroxide is 
destroyed; and filtering the solution to remove the silica solids (TWCP-
3567/N-34). The solution from this process went to anion exchange 
purification process. The second silica-removal process used a 
hydrotluorinator with a potassium hydroxide scrubber solution (TWCP-
3567/N-35). The solution from this process was sent to the TA-50-1 
RL WTF via the caustic waste line if the plutonium content was below 
the DL or to the lean residue ion exchange (LR) purification process if 
the content was above the DL. The filtered silica solids from both 
processes were re-dissolved if plutonium concentrations were above the 
DL or disposed to cement fixation (CF) if concentrations were below the 
DL. 

Uranium-plutonium oxide mixtures were leached using nitric acid to 
preferentially dissolve the uranium (UPS) (TWCP-3566/N-19). 
Aluminum nitrate was added to the solution to complex any fluoride ion 
that might be present. The uranium-bearing filtrate was disposed to 
cement fixation (CF). The plutonium-bearing solids were sent to 
dissolution (ED, MPD, or SP) and then to either an anion-exchange 
process or the oxalate-precipitation process (OY) for purification. 

A caustic (hydroxide) leach process has been used to pretreat electro
refining furnace scrapings from the Rocky Flats Plant and other residues 
high in chlorides. Chlorides were removed using sodium hydroxide, and 
the treated residues were then dissolved in nitric and hydrofluoric acid 
(TWCP-3566/N-26, N-26A, and N-30E). The filtered solids continued 
through the dissolution process. If the plutonium content in the solution 
was above the DL, the solution was refiltered (TWCP-3566/N-26). If the 
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plutonium content was below the DL, the caustic solution was disposed 
to the TA-50-1 RLWTF (TWCP-3566/N-26A). 

Several dissolution processes involved the use of cascading dissolvers or 
dissolution pots (AL, AT, ED, MPD, OD, SC, SP) (TWCP-3548/N-1). 
The choice of dissolution equipment is based on the concentration of 
plutonium present in the feed material and the physical form of the feed 
material. Feed materials include ash, glovebox sweepings, ground slag 
or crucibles, oxides, residues, salts, and sand (TWCP-3566/N-23, N-24, 
N-25, and N-28; TWCP-3567/N-36, N-37, and N-37A). 

For PIS code OD, the feed materials came from PIS codes PAF, IB, RB, 
and RBJ (TWCP-3568/N-81 ). The possible impurities in the feed 
materials consisted of cadmium, chromium, and/or lead. These metals 
would be contained in the filtrate, which was sent to the ion exchange 
processes for further purification. The debris waste generated from this 
process is not expected to contain cadmium, chromium, or lead above 
the regulatory limits because the dissolution involved strong acids (any 
soluble metals should be in the filtrate). However, without analytical 
data or other acceptable information confirming that the concentrations 
of these hazardous constituents are below the regulatory levels, the 
applicable EPA HWNs (D006, D007, and D008) are assigned pending 
additional information (TWCP-3568/N-83). 

Cascading dissolvers consist of a series of heated columns into which 
the standard leach solution is introduced along with aluminum nitrate in 
some instances. Air is bubbled through the columns to promote mixing 
of the solutions and to keep particles in suspension. Solution from the 
first column overflows to the second column and so on (TWCP-3548/ 
N-1; TWCP-3566/N-23, N-24, N-24A, and N-25; TWCP-3567/N-36). 
After dissolution in the dissolvers, the solutions are filtered and then sent 
to purification. The filtered solids are sent to other dissolution processes 
if plutonium concentrations are above the DL, or to cement fixation (CF) 
or disposed as debris waste if concentrations are below the DL. 

Another feed material for the nitrate operations is hydroxide filtrate 
cakes from the chloride operations (TWCP-3548/N-1 ). This material is 
dissolved using the standard leach solution, which is then filtered (CD, 
HCD, HD) (TWCP-3566/N-32). Aluminum nitrate is added to the 
solution and the solution is re-filtered. The filtrate is sent to purification. 
Filtered solids are re-dissolved if plutonium concentrations are above the 
DL, or disposed to cement fixation (CF) if concentrations are below the 
DL. From 1985 to 1994, the hydroxide cakes from the chloride 
operations contained cadmium, chromium, lead, mercury, and silver 
(TWCP-3567/N-39 and N-40). After 1994, silver is not present in the 
cakes. The debris waste generated from the dissolution of hydroxide 
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cakes from the chloride operations is not expected to contain the listed 
metals above the regulatory limit. However, without analytical data or 
other acceptable information confirming that the concentrations of these 
hazardous constituents are below the regulatory levels, the applicable 0-
codes (0006, 0007, 0008,0009, and DOll) are assigned pending 
additional information (TWCP-3568/N-83). 

In overview, filtered solids from the dissolution step are re-dissolved 
until plutonium concentrations are below the DL, then sent to cement 
fixation (CF); debris items are disposed after the plutonium 
contamination is removed from the surface by leaching; plutonium
bearing solutions are sent on to purification or to the metal preparation 
line (P/S code MP) (TWCP-3548/N-1; TWCP-3566/N-21 through N-33; 
TWCP-3567/N-34 through N-36). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.6.3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix VIII of those regulations, are ( 1) ascorbic, 
formic, hydrochloric, hydrofluoric, nitric, oxalic, and sulfuric acid; 
(2) potassium and sodium hydroxide, (3) hydrogen peroxide (an 
oxidizer), and (4) mercuric and silver nitrate (TWCP-3566/N-21, N-22, 
N-23, N-24, N-25, N-28, N-29, N-30B, N-30C, N-300, N-30E, N-30F, 
N-31, N-32, and N-33; TWCP-3567/N-34, N-35, N-36, N-37, and N-
37A; TWCP-3568/N-81). EPA HWNs 0001 and 0002 do not apply to 
the solid wastes despite the use of acids, bases and an oxidizing solution 
in these processes because there is no free liquid in these wastes. 
Mercuric nitrate was used as a catalyst in P/S code VP1, which is 
accordingly assigned the EPA HWN for mercury, 0009. Silver nitrate 
was used in P/S code AT and CPOD, which are therefore assigned the 
EPA HWN for silver, 0011. 

Additional EPA HWNs apply to most of these P/S codes as a result of 
the presence of regulated chemicals in the material feed (see Table I in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to the nitrate operation at the 
dissolution step from hydroxide filtrate cakes include cadmium, 
chromium, lead, mercury, and silver (TWCP-3567/N-39, N-40). Leaded 
gloves were discarded as described in section 3 .6.1. 

NOTE: For some of these P/S codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such P/S codes that are included 
in this dissolution section are provided in section 3.5.6, as 
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follows: P/S codes AS, BAC, COD, COL, LC, LGl, 
LG2, MB, NL, NR, PS, PT, SSD, US, US2, VC, VPl, 
andZD. 

3.5.3 Purification and Oxide Conversion (P/S codes AO, AP, CC, CH, DF, DS, 
FA, FC, HC, LR, OH, OY, PR, RB, RBJ, RCM, RFX, RR, SX, and VP3) 

A peroxide precipitation process (PR) was used to achieve excellent 
separation of plutonium from the cationic impurities calcium, chromium, 
magnesium, cesium, cobalt, and aluminum, as well as americium 
(TWCP-3567/N-52). Peroxide was added to the oxide dissolution filtrate 
feed material to convert the plutonium to valence state (+4). Additional 
peroxide resulted in the precipitation of Pu20 7. The resulting peroxide 
filter cake was dissolved in nitric acid and the solution was sent to 
oxalate precipitation (OY). The filtrate solution from the peroxide 
precipitation was sent to hydroxide precipitation (OH), also known as 
the peroxide kill process. 

Plutonium-bearing solutions generated in the dissolution step arc 
directed to purification for plutonium recovery (TWCP-3548/N-1). 
Purification consists of both ion exchange and precipitation processes. 
There are three primary ion exchange processes based on the 
concentration of plutonium in solution: rich feed (RCM), dissolver 
solutions (DS), and lean residue (LR). After ion exchange, plutonium
bearing solutions are directed to oxide precipitation and then to an 
oxidation process. The oxidation process generates plutonium oxide, a 
stable form of plutonium suitable for storage or further processing into 
plutonium metal. 

The ion exchange processes use resin-filled columns to collect 
plutonium (P/S codes DS, RCM, LR, RR, RFX) (TWCP-3548/N-1; 
TWCP-3567/N-41, N-42, N-43, N-44, N-46, N-47, and N-53). The pH 
of incoming solutions is adjusted with nitric acid and the plutonium is 
stabilized by changing the plutonium valence state to (+4) using 
hydrogen peroxide. Other chemicals used to adjust acidity or to 
"condition" incoming solutions to address the presence of fluoride, 
silica, metal impurities, or plutonium (+6) include: aluminum nitrate, 
ferrous ammonium sulfate, hydrogen peroxide, sodium hydroxide, 
sodium nitrite, sulfuric acid, and urea. Certain intermediate solutions 
used to condition the ion exchange feed, especially caustic solutions 
used to "kill" the peroxide, are filtered and then sent to the TA-50-1 
RLWTF ifthey meet the TA-50-1 WAC. 

If solutions high in americium are "conditioned" with hydrogen 
peroxide, an americium hydroxide precipitate forms when the solutions 
are dripped into sodium hydroxide to "kill" the peroxide 
(TWCP-3567/N-55). This precipitate is dissolved using nitric acid, sent 
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through an ion exchange column, and then sent on to the oxalate 
precipitation process to recover the americium and convert it to 
americium oxide (P/S codes AO, AP, FA, and SX). 

Plutonium (+4) binds to the resin while impurities such as americium, 
uranium, and other metals flow through the columns (TWCP-3548/N-1; 
TWCP-3567/N-41, N-42, N-43, N-44, N-46, and N-47). The plutonium 
remains on the resin in the (+4) valence state until an eluting agent 
(hydroxylamine nitrate or 0.35-1.0 M nitric acid) is flowed through the 
columns. This releases purified plutonium in solution for further 
processing (i.e., precipitation and oxidation). The plutonium-poor 
solutions or effluents from the ion exchange columns are sent to the 
evaporator (EV) for re-concentration. Ion exchange resins are 
reconditioned using nitric acid; spent ion exchange resins are 
periodically sent to cement fixation (CF) for disposal. 

After ion exchange, plutonium-bearing solutions are sent on to a 
precipitation process (P/S codes OY and OH) to convert the plutonium 
solution to plutonium oxide (TWCP-3548/N-1; TWCP-3567/N-41, 
N-42, N-43, N-47, N-48, N-50, N-51, N-51 A, and N-53; 
TWCP-3568/N-79). This process involves the addition of oxalic acid to 
form a plutonium oxalate precipitate. The precipitate is then filtered out 
ofthe solution, washed, dried, and converted to an oxide using 
calcination, heat lamps, or hot plates. The plutonium solutions are either 
sent to the evaporator (EV) for volume reduction or, for a short time, 
were treated with hydroxide precipitation. 

Hydroxide cakes from the chloride operations, which started in 1985 
(TWCP-3567/N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567/N-39). The outputs from the dissolution of 
chloride operations hydroxide cakes are sent to P/S code LR or OS. 
Therefore, RCRA-regulated hazardous constituents associated with the 
feed materials from the chloride operations may carry through to P/S 
codes DS and LR (TWCP-3567/N-38). The hazardous metal constituents 
contained in hydroxide cakes from 1982 (based on the start of the 
chloride operations) until 1994, include cadmium, chromium, lead, 
mercury, and silver (TWCP-3567/N-40). Beginning in 1994, only 
cadmium, chromium, lead, and mercury are expected to be present. 
These metals may be present above the regulatory limits in the waste 
streams generated by P/S codes OS and LR. Therefore, the EPA HWNs 
0006, 0007, 0008, 0009, and DOll are assigned to the waste from 
1982 to 1994; and 0006, 0007, D008, and D009 are assigned from 1994 
forward. 

In overview, plutonium oxide from the purification step is transferred to 
the vault for storage or to the metal preparation line; solutions are sent to 
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the evaporator for re-concentration and then returned to ion exchange or 
sent to PIS codes CF or HP for immobilization in cement. The distillates 
are sent to the RLWTF if they meet theTA-50 WAC. Spent ion 
exchange resins are sent to cement fixation (CF) (TWCP-3567 /N-41 
through N-53). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.6.3. Chemicals used in these steps that are covered by 40 CPR Part 
261, including Appendix VIII of those regulations, are ( 1) hydrofluoric, 
nitric, and oxalic acid; (2) sodium hydroxide, and (3) hydrogen peroxide 
(an oxidizer)(TWCP-3567/N-41 through N-47, N-50, N-51, N-53, N-54, 
and N-55; TWCP-3568/N-81). EPA HWNs 0001 and 0002 do not 
apply to the solid wastes despite the use of acids, bases and an oxidizing 
solution in these processes because there is no free liquid in these 
wastes. 

However, EPA HWNs apply to most ofthese PIS codes as a result ofthe 
presence of regulated chemicals in the material feed (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to PIS codes OS and LR with the 
hydroxide filtrate cakes include cadmium (0006), chromium (0007), 
lead (0008), mercury (D009), and silver (DOll) (TWCP-3567/N-39 and 
N-40). Similarly, plutonium oxide from the vault may have been roasted 
and blended in PIS codes RB and RBJ to provide a more homogeneous 
feed for the metal preparation line (PIS code MP); these oxides may 
have contained cadmium (0006), chromium (0007), and lead (0008) 
(TWCP-3567/N-56, N-57, N-57A, and N-578). Leaded gloves were 
discarded as described in section 3.6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this purification section are provided in section 3.5.6, 
as follows: PIS codes AO, AP, CC, CH, OF, FA, PC, HC, 
and VP3. 

3.5.4 Evaporator (PIS code EV) 

Plutonium-poor ion exchange effluents and oxalate precipitation filtrates 
are sent to the evaporators to re-concentrate plutonium, if possible, and 
reduce the volume of disposed waste (TWCP-3548/N-1, TWCP-3568/ 
N-61 through N-65). General facility maintenance solutions (e.g., wet 
vacuum water, mop water, chiller water) are also sent to the evaporator 
if they do not meet the TA-50-1 WAC (TWCP-3568/N-76). The wet 
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vacuum water and chilled circulating water are contaminated with nitric 
acid, hydrochloric acid, or caustic solutions having the same 
characteristics as those sent to the TA-50-l RL WTF, only richer in 
nuclear material content (e.g., diluted processing solutions) 
(TWCP-3568/N-82). The mop water is taken back into the evaporator 
only if it has a significant nuclear material content, which means that it 
originated in the processing solutions before escaping the confines of the 
glovebox system. There has never been an indication that spilled 
materials included a solvent. 

Plutonium-poor solutions are collected in storage tanks and sent to the 
evaporators in batches of up to 600 liters (TWCP-3548/N-1; 
TWCP-3568/N-61 through N-65). These solution batches are then 
concentrated to approximately 25-liter volumes called "bottoms." As the 
bottoms cool, salts precipitate out and settle on the bottom of cooling 
trays. After cooling, the bottoms are sent back to ion exchange if 
plutonium concentrations are above the DL or to cement fixation (CF) if 
concentrations are below the DL. Attempts are made to re-dissolve 
settled salts, but if this is not possible, the bottoms are filtered and the 
salts are sent to dissolution if plutonium concentrations are above the DL 
or disposed as uncemented (debris) waste or sent to cement fixation (CF) 
if concentrations are below the DL. Nitric acid is used in the evaporator 
process to wash nitrate salts having a plutonium concentration above the 
0 L. Except for approximately one year in 1990/1991, no other 
chemicals are used in the evaporator step in addition to those found in 
the ion exchange effluents and oxalate precipitation filtrates waste 
(TWCP-3548/N-1; TWCP-3558/N-61 through N-65). Tn the 1990/1991 
timeframe, formic acid was added to the evaporator as an experiment to 
decrease the nitric acid concentration (by converting nitrate to nitrogen 
oxides) (TWCP-3568/N-76). 

Chemicals used in the evaporator that are covered by 40 CFR Part 261 , 
including Appendix VTTJ of those regulations, are nitric and formic acid. 
However, EPA HWNs 0001 and 0002 do not apply to the solid wastes 
from the evaporator because there is no free liquid in these wastes. 

However, EPA HWNs apply to waste from PIS code EV as a result of 
the presence of regulated chemicals in the evaporator feed material. 
Hydroxide cakes from chloride operations, which started in 1982 
(TWCP-3567/N-40), are introduced to nitrate operations in the 
dissolution step (TWCP-3567/N-39). Therefore, RCRA-regulated 
hazardous constituents associated with the feed materials from chloride 
operations may carry through from dissolution to PIS codes OS and LR 
to the evaporator (TWCP-3567/N-38). The hazardous constituents 
contained in the hydroxide cakes from 1982 (based on the start of the 
chloride operations) until 1994 include cadmium (0006), chromium 
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(D007), lead (D008), mercury (D009), and silver (DOll) (TWCP-
3567/N-39 and N-40). After 1994, only cadmium, chromium, lead, and 
mercury are expected to be present. Analysis of evaporator bottoms at 
TA-55 and statistical evaluation of analytical results using control charts 
have also shown that chromium, lead and mercury are above regulatory 
limits in this waste (TWCP-3568/N-66). 

3.5.5 Cement Fixation (P/S codes CF, HP, IA) 

In the cement fixation step, various wastes with plutonium 
concentrations below the DL from nitrate and other operations at TA-55 
are collected and immobilized in cement for interim and long-term 
storage (TWCP-3548/N-1; TWCP-3568/N-67 through N-74). Cement 
fixation has been carried out in 55-gallon drums under PIS code CF, and 
in one-gallon cans under P/S code HP (TWCP-3568/N-72). 

The cement fixation process came into existence in 1980 under what 
became P/S code HP. The following information was provided by a 
SME (TWCP-3568/N-81) because documented procedures for this 
process could not be identified. Wastes sent to PIS code HP for disposal 
in one-gallon cans included: americium oxide; calcium chloride salts 
from direct oxide reduction, pyroredox, and salt stripping; chloride 
solutions; evaporator bottoms; filter aid; glovebox sweepings; graphite 
powder; high efficiency particulate air (HEPA) filter media; high-fired 
ash; leached ash residues; leached particulate solids (e.g., sand, slag, 
crucible parts); passivated uranium carbide; plutonium/thorium fluoride 
filter cakes; plutonium/thorium hydroxide filter cakes; pump oils; silica 
solids; spent ion exchange resins; trioctyl phosphine oxide and iodine in 
kerosene; uranium oxide; and uranium solutions (TWCP-3568/N-72). 

Since 1981, the primary feed to this process was the evaporator bottoms 
solution. Evaporator bottoms were treated by hydroxide precipitation 
and filtered. The cakes would dry only very slowly so the wet cakes 
were rolled in plastic bags with Portland cement powder or were stirred 
in one-gallon cans with Portland cement to make them set. In 1981, 
hydroxide precipitation was discontinued and the neutralized bottoms 
solutions were stirred directly with Portland cement powder in 
one-gallon cans. In January 1983, Gypsum (calcium sulfate) cement 
powder (also known as Envirostone cement) replaced the Portland 
cement powder. The evaporator bottoms solution was adjusted to a pH 
of about 3 for Gypsum cement or to a basic pH (7 -1 0) for Portland 
cement. The cement powder was then mixed into the solution. Any 
particulate matter was added during the stirring operations. 

Waste oil/organic solutions set up in cement were restricted to TRU 
vacuum pump oils and mixtures oftrioctyl phosphine oxide (TOPO) and 
iodine dissolved in kerosene. Some of the miscellaneous solutions sent 
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for cement fixation included analytical chemistry solution residues that 
contained RCRA-regulated organics or heavy metals. Oils and organic 
liquids are emulsified by the addition of a surfactant before they are 
mixed with the neutralized evaporator bottom solutions (TWCP-
3568/N-74). The miscellaneous solutions were treated in a manner much 
like the evaporator bottoms solution. 

The discard of impure americium oxide from P/S code AO (section 
3.5.6.1) was mostly accomplished by stirring it into a one-gallon can of 
evaporator bottom cement paste (up to 140 g americium/can). When all 
cement was being stirred in one-gallon cans, the americium-containing 
can was placed in the center of the middle layer of cans in a drum to 
provide maximum shielding. When storage of the impure americium 
hydroxide cakes in P/S code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in P/S code IA until 
the material could be immobilized in cement for disposal. P/S code TA 
was active from April 1986 to December 1988. It did not involve any 
type of processing and, therefore, did not generate any waste. 

In July 1988, the cementation process was changed from stirring the 
cement in one-gallon cans to stirring cement monoliths in 55-gallon 
drums attached to the glovebox (under P/S code CF). Although P/S code 
HP is still open, it has not been used since July 1988. 

NOTE: The strategy proposed for shielding americium
containing cans, after the operation converted to 
55-gallon drum monoliths, was to push the one-gallon 
americium-containing can down into the wet cement 
paste in the drum. ·However, the SME did not believe that 
it was ever attempted. 

P/S code CF began in August 1988 and continues to the present time. 
Wastes collected for disposal in 55-gallon drums include aqueous and 
organic liquids from analytical chemistry; evaporator bottoms and 
evaporator salts; fine particulate materials, such as salts filtered from 
solutions, leached filter paper residues, and ash; oils, organic petroleum
based liquids, and spent ion exchange resins. As was the case for P/S 
code HP, the primary feed to this process has been the evaporator 
bottoms solutions. In 1996, the cementation process again converted 
from Gypsum cement powder (last used in June 1996) back to Portland 
cement powder (reuse began in July 1996). 

Chemicals used in the cement fixation step under P/S codes CF and HP 
include: cement accelerator, Gypsum cement, nitric acid (pH 
adjustment), organic liquid emulsifier (which acts as a surfactant), 
Portland cement, silicon defoamer, sodium citrate retarder, and sodium 
hydroxide (pH adjustment) (TWCP-3568/N-69, N-71, N-72, N-74). 
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Phthalate buffer solution for pH 4 and phosphate buffer solution for pH 
7 were used in P/S code CF only. EPA HWNs 0001 and 0002 do not 
apply to the solid wastes from cement fixation as a result of these 
chemicals because there is no free liquid in these wastes. 

Although RCRA-regulatcd organics and metals were not used in either 
of the two cement fixation processes, regulated chemicals were present 
in the materials sent to be immobilized in cement. Therefore, the waste 
streams generated by these processes may contain RCRA-regulated 
solvents and metals above the regulatory limits. 

• Analysis of evaporator bottoms at TA-55 between 1994 and 1998 
and statistical evaluation of analytical results using control charts 
have also shown that chromium (0007), lead (0008) and mercury 
(0009) arc above the regulatory limit for this waste (TWCP-3568/N-
66). 

• Hydroxide cakes from the chloride operations, which started in 1982 
(TWCP-3567/N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567/N-39). Therefore, RCRA-regulated 
hazardous constituents associated with the feed materials from the 
chloride operations as well as those derived from other nitrate 
dissolution processes may carry through to cement fixation (TWCP-
3567/N-38). The hazardous constituents contained in the hydroxide 
cakes from chloride operations include cadmium (0006), chromium 
(0007), lead (0008), mercury (0009), and silver (DOll) (TWCP-
3567/N-39 and N-40). The use of silver in chloride operations ended 
at the end of 1993. After 1993, heavy metal analyses have been 
conducted on the solutions, with chromium, lead, cadmium, and 
mercury being detected at levels above the regulatory levels at times. 

• Gypsum cement was found to leach heavy metals above regulatory 
levels, but the Portland cement does not (N-66/TWCP-3568). Thus, 
the chromium, lead and mercury are no longer considered hazardous 
after 1995. In addition, arsenic, barium, cadmium, selenium and 
silver concentrations were all below the regulatory threshold limits 
for these metals. 

• The presence of RCRA constituents in waste analytical chemistry 
solutions was noted in the data packages beginning in 1990. The 
RCRA-regulated organic chemicals found in these solutions included 
carbon tetrachloride (0019), n-butanol (F003), acetone (F003), 
methanol (F003), tetrachloroethylene (0039, F003), xylene (F003), 
methylene chloride (F002), chloroform (0022), and chlorobenzene 
(0021). 
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Based on this information, the following EPA HWNs apply to PIS codes 
CF and HP (until cessation ofthis process in August 1988): 

• PIS codes CF and HP. Applicable EPA HWNs for organic chemicals 
are F002, F003, 0019 (carbon tetrachloride); 0021 (chlorobenzene), 
0022 (chloroform); and D039 (tetrachloroethylene). 

• PIS code HP (from 1980 to December 1982): Applicable EPA 
HWNs for heavy metals for waste immobilized in Portland cement 
are 0007 (chromium), 0008 (lead), and 0009 (mercury). 

• PIS codes HP (from January 1983 to July 1988) and CF (from 
August 1988 to July 1996): Applicable EPA HWNs for heavy metals 
for waste immobilized in Gypsum cement are 0007 (chromium), 
0008 (lead), 0009 (mercury), and DOll (silver, until its use ended 
in 1992). 

• PIS code CF (from July 1996 to the present time): Applicable EPA 
HWNs for heavy metals for waste immobilized in Portland cement 
are 0007 (chromium), 0008 (lead), and 0009 (mercury). However, 
immobilization with Portland cement is an approved treatment and 
the final waste form is no longer hazardous. 

Because PIS code IA simply held excess americium hydroxide cakes 
from PIS code AO, the EPA HWNs applicable to PIS code AO also 
apply to PIS code lA. These EPA HWNs are 0007,0008, 0009, and 
D011. 

3.5.6 Additional PIS codes 

Other PIS codes included in the Nitrate Operations, for which no 
procedures were found during this AK documentation review, are 
described in this section. The information for these PIS codes was 
derived from process flow diagrams and SME input (TWCP-3568/N-77 
and N-81). The timeframe and EPA HWNs associated with each PIS 
code are shown on the timelines included as Attachment 3. The inputs, 
outputs, and applicable EPA HWNs are provided in Attachment 4. 

3.5.6.1 Americium Processing Calcination (AO) 

This process was active from 1979 to 1984 and from 1986 to 
1988 and went through three variations. The process was 
inactive from 1984 to 1986. From 1979 to 1984, this process 
received high purity americium oxalate cakes from PIS code 
FA. These cakes were calcined in a furnace resulting in a 
pure americium oxide product, which went to the vault and 
eventually most of this supply was sent to Oak Ridge 



TWCP~AK~2.1 ~005,R.21IC 1 (LA~UR-02~ 1715) 
Effective Date: 03121102 Page 20 of 55 

3.5.6.2 

National Laboratory for distribution to manufacturers to be 
used for smoke detectors, well logging, and anti~static 
brushes. Beginning in February 1986 until about 1987, this 
process received oxalate cakes from PIS code PS. This 
impure americium oxalate was calcined to the oxide and sent 
to the vault as a reserve that could be converted to high purity 
oxide if a need arose. Finally, from April 1986 to December 
1988, impure americium hydroxide cakes were received from 
chloride ion exchange processing of molten salt extraction 
salts. Those cakes were calcined and stored in PIS code AO 
and IA until they were ready for disposal by cement fixation 
(CF). 

RCRA~regulated organic solvents were not used in any 
variation of this process and were not present in the feed 
materials; therefore, there would not be any RCRA~regulated 
solvents in the waste streams generated by this process. 
RCRA~regulated metals also were not used in this process 
and were not introduced by the feed materials from PIS codes 
FA and PS; therefore, there would not be any RCRA~ 
regulated metals in the waste streams generated from 1979 to 
June 1986. The presence of RCRA-regulated metals in the 
chloride operations, however, could carry over into this 
process. Therefore, waste generated from June 1986 to 
December 1988 may contain concentrations of cadmium, 
chromium, lead, mercury, and silver above the regulatory 
level (TWCP~3567/N~39 and N~40), resulting in EPA HWNs 
D006, D007, D008, D009, and DOll being assigned. The 
waste stream generated by this process consisted of the usual 
glovebox waste items. 

Americium Purification (AP) 

This process was performed from 1979 to June 1986, with a 
period of inactivity from 1984 to early 1986. The nitric acid 
concentration in americium solutions from PIS code SX was 
adjusted to 7 molar and passed through an ion exchange 
column. The plutonium (+4) would bind to the ion exchange 
resin and the americium (+3) would pass through the column, 
resulting in a purified americium solution. At the conclusion 
of the run, the plutonium was eluted off the column by 
washing the column with 1 molar nitric acid, and the 
plutonium solution collected separately. The plutonium 
solution was then sent to one of the plutonium ion exchange 
columns for recovery of the plutonium. 
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3.5.6.3 

3.5.6.4 

RCRA-regulated organic solvents and metals were not used 
in this process and were not present in the feed material from 
PIS code SX; therefore, there would not be any RCRA
regulated solvents or metals in the waste streams generated 
by this process. Chemicals, such as hydroxylamine nitrate, 
were used to adjust the valence of the plutonium. The waste 
stream generated by this process consisted of the usual 
glovebox waste items, such as glass vessels, HEPA filters, 
and rags. Leaded gloves were disposed of as described in 
Section 3.6.1. 

Anode Heel Dissolution (AS) 

This process was performed from 1980 to November 1988. 
The plutonium oxide generated as the result of burning anode 
heels in P/S code BU was dissolved in a nitric 
acid/hydrofluoric acid mixture or in calcium fluoride, and 
filtered to remove the nondissolving residues. These residues 
were dried and collected and sent after assay to P/S code SP 
for more rigorous dissolution. The filtrate was sent to the rich 
residue ion exchange column (RR) for purification. 

Although RCRA-regulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorefining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste 
generated by this process. These are cadmium (D006), 
chromium (D007), lead (0008), and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEPA filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

Bacterial Decomposition of Cellulose Items (BAC) 

This process was performed from mid-1995 to mid-1996 and 
was an alternative to thermal decomposition. The process 
involved the decomposition of cellulose rags using a living 
organism to digest the cellulose to glucose and other 
byproducts. Cheesecloth rags, bacteria, and water were added 
to a flask and allowed to sit while the bacteria digested the 
rags. The resulting solution was sent to the lean residue ion 
exchange (LR). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed materials; 
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3.5.6.5 

3.5.6.6 

therefore, there would not be any RCRA·regulated solvents 
or metals in the waste streams generated by this process. 

PIS code BF 

Activities under this P/S code were nearly identical to those 
under P/S code BU because the feed was also anode heel 
metal. Heels were burned under PIS code BF between 
September 1985 and November 1986 came from the 
electrorefining step (P/S codes ER or SS) at TA·55. Although 
RCRA·regulated organic solvents and metals were not used 
in this process, residual RCRA·regulated heavy metals 
present in the electrorefining step were concentrated in the 
anode heels. Therefore, any RCRA·regulatcd metals in the 
anode heel feed could also be present in the waste generated 
by this process. These are cadmium (0006), chromium 
(0007), lead (D008), and silver (DOll). The waste generated 
by this process includes glassware, plastic filter boats, 
cleaning rags, HEPA filters, metal cans, and brushes. Leaded 
gloves were disposed of as described in Section 3.6.1. 

Blending (BL) 

This process was performed from 1979 to May 1988. Various 
lots of plutonium oxide in the vault or in·house P/S codes 
were fed into this process. Each container of oxide was 
weighed, opened, and screened to remove oversized material. 
The oversized material was ground with a mortar and pestle 
and rescreened. The individual contents were combined and 
blended in a V ·blender to make a homogeneous lot of feed 
oxide that was sent as feed to the roasting and blending 
process (RB). 

This is a physical process in which no additional materials or 
chemicals are used. RCRA·regulated organic solvents and 
metals were not used in the process and were not introduced 
with the feed material; therefore, there would not be any 
RCRA·regulated solvents or metals in the waste streams 
generated by this process. The waste generated consisted of 
typical glovebox waste items, such as HEPA filters, glass, 
ceramic boats and plates, cleaning rags, brushes, metal 
containers and equipment, and plastics. Leaded gloves were 
disposed of as described in Section 3 .6.1. 
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3.5.6.7 

3.5.6.8 

3.5.6.9 

Button Burning (BU) 

This process was performed from approximately 1979 to 
1986. Metal buttons were received from offsite DOE 
facilities (usually Hanford, but possibly Rocky Flats as well). 
The metal buttons were burned in a furnace at about 600°C. 
The oxide produced from six buttons was combined and 
blended to make up a uniform feed lot for the anode heel 
dissolution process (AS). 

Although RCRA-rcgulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorctining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste 
generated by this process. These are cadmium (D006), 
chromium (D007), lead (D008), and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEPA filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

Calcination (CC) 

This process was performed from 1979 to November 1988. 
Plutonium oxalate cakes from the oxalate precipitation 
process (OY) were calcined by heating in air in a furnace to 
form pure plutonium oxide. The oxide became feed for the 
oxide reduction process. 

This was a physical process, not involving any chemical 
reagents. RCRA-regulated organic compounds and metals 
were not used in this process and were not introduced by the 
feed materials. The oxalate cakes were of high purity. 
Therefore, the waste generated from this process would not 
contain any RCRA-regulated organic compounds or metals. 
The waste generated from this process consists of the usual 
glovebox waste items plus metal tools, containers, and 
equipment; ceramic furnace clements; rags; and brushes. 

Characterization (CH) 

This process was performed from 1979 to February 1989 and 
received samples of blended lots of oxide from the blending 
process (BL). Portions of the samples were weighed out for 
four analyses to demonstrate that the oxide powders met the 
acceptance criteria for preparation of driver fuel for the Fast 
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Flux Test Facility (FFTF). The Loss on Ignition Analysis 
involved heating the powder and measuring the weight loss 
from driving off adsorbed water and gases. The Surface Area 
Analysis involved absorption of nitrogen gas on the oxide at 
liquid nitrogen temperature. The Particle Size Analysis 
measured the settling rate of oxide particles dispersed in a 
viscous, water-soluble liquid using the absorption of X-rays 
by the particles. The slurry was discarded to cement fixation 
(HP). Finally, some of the powder was pressed into pellets 
and sintered at 160 degrees C before measuring and weighing 
them for density. The pellets and oxide residues were 
packaged separately and sent to the vault as archives and 
eventually recycled. Oxide powders from other sources were 
also partially characterized many times. The process was 
used to make water-dampened plutonium oxide pucks for a 
criticality experiment and to test the reactivity of calcium 
nodules from pyrochemical operations. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed materials. The 
oxide samples were high-purity materials. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. The waste generated by 
this process included the usual glovebox waste of HEPA 
filters, window glass and glass containers, metal containers 
and tools, brushes, and cleaning rags. Leaded gloves were 
disposed of as described in Section 3.6.1. 

3.5.6.1 0 Chlorinated Oxide Dissolution (COD) 

This process was performed from August 31, 1988 to 
July 1991. The front-end ofthis process looked identical to 
the chlorinated oxide leach process (COL). Chloride 
pyrochemical salts were dissolved in sodium hydroxide 
solution and filtered. The filtrate was discarded into the 
caustic waste line to the TA-50-1 RL WTF or immobilized in 
cement (CF). The dried plutonium oxide cake was dissolved 
in a nitric acid-hydrofluoric acid mixture as part of this 
process, or sent to a cascade dissolver (ED). The solution 
from the acid dissolution step was filtered and the solids were 
returned to the dissolution step. The solution volume was 
reduced by distillation. The distillate was processed in one of 
the ion exchange columns. The concentrated solution was re
filtered and all of the filter residues were sent to a cascade 
dissolver (ED) or to the filter residues dissolution process 
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(SP). The filtrate was sent to one of the ion exchange 
columns for recovery. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
pyrochemical salts should be of high purity. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. 

3.5.6.11 Chlorinated Oxide Leach (COL) 

This process was performed from June 13, 1989 to June 
1991. Chlorinated oxides or plutonium oxide contained in 
chloride-based pyrochemical salts from Rocky Flats were 
su~jected to leaching with sodium hydroxide. The chloride 
salts would dissolve in the solution that would then be 
filtered. If the filtrate met the TA-50-1 WAC, it would be 
sent into the process caustic waste line at the TA-50-1 
RLWTF. If not, it would be sent to cement fixation (CF). The 
cake containing the plutonium oxide would be dried and sent 
to the cascade dissolver (ED) or to chlorinated oxide 
dissolution (COD). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals also were not used in this process. However, the 
Rocky Flats salts that fed this process would contain any 
barium present in their electrorefining salts. Barium is not 
expected to be present above the regulatory limits in the 
waste generated by this process; however, without analytical 
results or other acceptable information to support this, the 
EPA HWN for barium (0005) is assigned to the liquid waste 
sent to cement fixation (CF) (TWCP-3568/N-83). The waste 
generated by this process consists of the usual glovebox 
waste, such as glassware, plastic filter boats and tubing, and 
rags. Leaded gloves were disposed of as described in Section 
3.6.1. 

3.5.6.12 OS Furnace and Oxide Prep (OF) 

This process was perfonned from 1979 to April 1990. The 
wet plutonium oxalate cake from the ion exchange process 
(OS) was placed in a metal can and heated in air in a furnace 
to dry the cake and then decompose the oxalate to an oxide 
product. The oxide product was returned to the ion exchange 
process (DS) prior to being sent to the vault. 
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RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
oxalate cakes were of high-purity. Therefore, the waste 
generated from this process would not contain any RCRA
regulated organics or metals. The waste generated by this 
process consists of the usual glovebox waste items plus metal 
tools, containers, and equipment; ceramic furnace elements; 
rags; and brushes. 

3.5.6.13 Dry Processing (DP) 

This process was performed from 1979 to December 1985 
and was the front-end treatment of polycubes, which were 
blocks of polystyrene with plutonium oxide embedded in 
them (TWCP-4100). The Hanford polycubes were skinned to 
remove the uncontaminated surface and perhaps some of the 
oxide embedded beneath the surface. If the skins met the DL, 
they would be discarded as plastic waste. If not, the skins 
would be sent to polycube processing (YP2) along with the 
bulk of the cube material. In preparation for that treatment, 
the cubes would be crushed and milled into small fragments. 

This is a physical process. RCRA-regulated organics and 
metals were not used in this process and were not introduced 
with the feed materials; therefore, the waste generated from 
this process would not contain any RCRA-regulated organics 
or metals. The waste generated by this process consists ofthe 
usual glovebox waste items plus plastic, metal tools and 
equipment, rags, and brushes. 

3.5.6.14 Experimental Thermal Decomposition (ETD) 

This process has been performed from June 4, 1996 to the 
present. Combustible residues from various P/S codes are 
heated in a furnace under argon until the organic matrix is 
volatilized and decomposed, and a carbon-rich residue 
containing plutonium oxide and impurities remain. This 
residue is then sent to a rotary calciner (RC) to remove the 
carbon. 

RCRA-regulated organics and metals are not used in this 
process. Organics may be introduced with the feed materials 
depending upon the P/S codes from which the materials 
come; however, any solvents are dissipated during the 
heating process. The feed materials may initially contain low 
levels of RCRA-regulated metals, but the thermal 
decomposition process drives off most of the mass, thereby 
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concentrating the non~volatile heavy metals. Therefore, the 
waste generated from this process may contain RCRA~ 
regulated metals (but no organics). The waste generated by 
this process consists of the usual glove box waste items plus 
metal tools, containers, and equipment; rags; brushes; and a 
water scrub solution from scrubbing the off~gas. 

3. 5 .6.15 Americium Processing (FA) 

This process was performed from 1979 to 1984. The 7 molar 
nitric acid solution from the americium purification process 
(AP) was distilled to reduce volume, and the acidity was 
adjusted to a low concentration of approximately one molar 
prior to oxalate precipitation in P/S code AO. The oxalate 
filtrate was sent to one of the hydroxide precipitation 
processes, such as P/S code VP3. 

RCRA~regulated organics and metals were not used in this 
process. RCRA~regulated organics also were not introduced 
with the feed materials. Therefore, the waste generated from 
this process would not contain any RCRA~regulated solvents. 
Any RCRA~regulated metals present as impurities in the feed 
materials would be contained in the oxalate filtrate sent to a 
hydroxide precipitation process. However, the process 
description for PIS code AP does not indicate the presence of 
metals above the regulatory limit. The waste generated by 
this process consists of glass vessels, sintered glass frits, 
HEPA filters, rags, and other glovebox waste discarded as 
TRU solid waste. Because this is predominantly americium, 
waste materials were always discarded. Leaded gloves were 
disposed of as described in Section 3.6.1. 

3.5 .6.16 Canning (FC) 

This process has been run from 1979 to the present. 
Plutonium oxide coming out of the blending process (BL) for 
storage in the vault is weighed into a food pack can 
(approximately 1 kg of oxide per can) and a lid is placed on 
the can in the canning operation. The can is wiped down with 
a water~dampened rag and passed out into a hand~held plastic 
bag in a hood. The plastic bag is sealed with vinyl tape and 
the unit is canned into a second larger food pack can that is 
entirely uncontaminated, for storage. 

This is a physical process. RCRA~regulated organics and 
metals are not used in this process and are not introduced 
with the feed materials. The feed material is high~purity 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 Page 28 of 55 

plutonium oxide. Therefore, the waste generated by this 
process would not contain any RCRA-regulated solvents or 
metals. The waste generated by this process includes typical 
glovebox waste, such as HEPA filters and glass windows, as 
well as rags and stainless steel tools, cans, and equipment. 
Any wastewater generated by this process is sent to the ion 
exchange processes. Leaded gloves were disposed of as 
described in Section 3.6.1 until 1992, when this waste began 
to be segregated and disposed of as RCRA-regulated waste. 

3.5.6.17 Cement to Drum (FX) 

This process was performed trom 1980 to July 1988. During 
the time that all cement was stirred in a one-gallon can (HP), 
the cans were initially bagged out a few cans at a time in a 
polyvinyl chloride (PVC) plastic bag and placed in a drum as 
they could best be fitted in. Eventually, a drum-out port was 
dedicated to this purpose. A 26-lb bag attached to a glovebox 
would be allowed to fit down into a drum. The one-gallon 
can would be stacked inside the bag in the drum, seven cans 
to a layer with five layers, for a total of 35 cans contained 
inside one bagout bag. No processing of materials was 
performed in this process. 

This is a packaging process. RCRA-regulated organics and 
metals were not used in this process. Any applicable RCRA 
codes based on the feed materials are assigned to the cement 
fixation (CF and HP). The waste generated by this process 
was the usual glovebox waste, including large amounts of 
plastic. Leaded gloves were disposed of as described in 
Section 3.6.1. 

3.5.6.18 Calcination (HC) 

This process was performed trom 1979 to August 1989. 
Plutonium oxalate cakes from PIS code OY were first 
calcined in air up to 700 degrees C. Water vapor was then 
passed through the cakes as it was heated to 850-900 degrees 
C to remove any fluoride impurity from the oxide. This 
prevented fluoride-catalyzed low temperature sintering in the 
oxide product. 

RCRA-regulated organics and metals are not used in this 
process and are not introduced with the feed materials. The 
feed materials (oxalate cakes) are of high purity. Therefore, 
the waste generated by this process would not contain any 
RCRA-regulated solvents or metals. This process generates 
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the usual glovebox waste, plus metal tools, containers, and 
equipment; ceramic furnace elements; rags; and brushes. 

3.5.6.19 High Gradient Magnetic Separation (HGMS) 

This process has been performed from May 1 0, 1994 to the 
present. This P/S code is very similar to PIS codes GMS, 
MAG, and MAS. In this process, a steel mesh placed in a 
magnetic field becomes a magnetic attractor for plutonium 
particles of less than 50 microns. The particles are removed 
from slurries of soil and clays in water. This method reduces 
the quantity of soil that must be treated to remove the 
plutonium. The soil is first screened to separate the particles 
that are larger than 53 microns and cannot be separated in 
this process. The less than 53~micron fraction is slurried in 
water and passed around the magnet. The lean fraction is 
discarded as waste in cement fixation (CF) or sent to storage 
if the plutonium concentration is above the DL. The 
plutonium~rich fraction is stored until can be taken into a 
dissolution process. The slurry is filtered and the water is 
reused. 

RCRA~regulated organics and metals are not used in this 
process but are introduced with the feed materials consisting 
of ash and miscellaneous materials contaminated with D006, 
D007, DOOS, D009, and DOll. The waste generated by this 
process includes the usual glovebox waste plus metal screens 
and tools, rags, brushes, and containers. 

3.5.6.20 Hanford Reservation Materials (HRA) 

HRA refers to process residues sent from Hanford 
Reservation to TA~55 for plutonium recovery (TWCP~5371). 
This material was sent through nitrate operations but waste 
from processing it was tracked by the source code (HRA) 
instead of the P/S code in which the waste was generated. To 
be conservative, all EPA HWNs that are applicable to P/S 
codes in nitrate operations (other than the cementation 
processes CF and HP) are also applied to wastes from HRA. 
These EPA HWNs are D005, D006, D007, DOOS, D009, and 
DOll. 

NOTE: Because this code is not a process, there is no 
timeline associated with it in Attachment 3. 
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This P/S code was active from April 1986 to December 1988. 
When storage of the impure americium hydroxide cakes in 
P/S code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in P/S 
code JA until the material could be fixed in cement for 
disposal. This P/S code did not involve any type of 
processing and, therefore, did not generate any waste. 

Because this P/S code simply held excess americium 
hydroxide cakes from P/S code AO, the EPA HWNs 
applicable to P/S code AO apply to P /S code TA. These EPA 
HWNs include 0006, 0007,0008, 0009, and DOll. 

3.5.6.22 Uranium/Plutonium Processing Nitrate Hydrofluoric 
Dissolution (LC) 

This process was active from August 12, 1985 to August 
1987. Plutonium oxides from P/S codes US (later renamed 
USl) and US2 were dissolved in nitric acid and hydrofluoric 
acid, concentrated by distillation, and filtered. The distillate 
solution was sent to P/S code EV. Any filter residues were 
calcined and recycled into the dissolution process. The 
uranium-plutonium solution was subjected to an oxalate 
precipitation with oxalic acid or sodium oxalate to precipitate 
the plutonium. The slurry was filtered and the plutonium 
oxalate was sent to a calcination process. The uranium nitrate 
solution was cemented in P/S code HP. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore there would not be any RCRA-regulated solvents or 
metals in the waste streams generated by this process. This 
process generated the usual glovebox waste, plus glassware, 
heating mantles, plastic filter boats, filter paper, rags, 
brushes, and metal tools and equipment. 

3.5.6.23 Non Combustible Leach (LGI) 

This process was active from October 1982 to 
December 1985. Metal, glass, and plastic from most PF -4 
processes were leached with nitric acid to remove plutonium 
surface contamination from those matrices. The solution 
mixture was filtered to separate insoluble residues, which 
were dried and discarded as solid TRU waste. The plutonium 
nitrate-containing filtrate was sent to P/S code LR for 
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purification. This filtrate may have contained chromium, 
cadmium, and/or lead that was leached out from the stainless 
steel, shielding, or other metal feed materials (TWCP-
3568/N-84). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials (TWCP-3568/ 
N-81 ). Therefore, there would not be any RCRA-regulated 
solvents in the waste streams generated by this process. The 
metal feed materials generally consisted of steel, stainless 
steel, aluminum, and copper. Any RCRA-regulated metals 
leached from these feed materials would be in the filtrate sent 
to PIS code LR. However, the leached materials may still 
contain concentrations of cadmium and/or lead that may 
leach out above the regulatory limit, resulting in the debris 
waste requiring the applicable EPA HWNs (0006, D008) 
(TWCP-3568/N-84). The chromium in stainless steel does 
not leach out above the regulatory limit. This process 
generated the usual g1ovebox waste, plus metal, glass, plastic, 
plastic filter boats, filter papers, glassware, rags, and brushes 
(TWCP-3568/N-81 ). 

3.5.6.24 Hydroxide Cake Dissolution (LG2) 

This process was active from October 1982 to December 
1985. Hydroxide cakes from PIS codes CS and VP3 were 
dissolved in nitric acid and the solution was filtered. Any 
residue or filter cake was sent back to the dissolution step. 
The filtrate containing the plutonium nitrate was sent to PIS 
code LR for purification. 

RCRA-regulated metals and organics were not used in this 
process; however, during the 1985 time period, certain metals 
could have been introduced with PIS code CS (from chloride 
operations), and mercury could have been introduced with 
the PIS code VP3 feed material. These metals would be 
found in the nitric acid filtrate, which fed into PIS code LR. 
Therefore, there would not be any RCRA-regulated solvents 
in the waste streams generated by this process. However, 
there may have been cadmium (D006), chromium (D007), 
mercury (D009), or silver (DO 11) in the feed material from 
1984 through December 1985. This process generated the 
usual glovebox waste, plus glassware, metal tools and 
equipment, plastic filter boats, filter papers, rags, and 
brushes. 
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This process was active from February 1986 to January 1987 
and included both a hydrochloric acid dissolution path and a 
nitric acid dissolution path. The hydrochloric acid path began 
with refluxing the molten salt extraction (MSE) salts in 
hydrochloric acid and filtering the material. The solid 
residues were sent back into the dissolution process. The 
plutonium solution was sent to PIS code SE for purification. 
The distillate from the condenser tube was neutralized if it 
would meet the process caustic waste WAC for the TA-50-1 
RL WTF. If it would not meet the WAC, the material was 
sent to either PIS code CS or CX. In the nitric acid 
dissolution, the nitric acid refluxed solution was filtered and 
sent to PIS code PS. The solid residues were recycled back 
into dissolution. The distillate from the condenser tube was 
recycled if there was low plutonium content, but was sent to 
PIS code LR if the plutonium content was high. 

RCRA-regulated organics and metals were not used in this 
process and organics were not introduced with the feed 
material. 

3.5.6.26 Metals Furnace (MF) 

This process was active from May 23, 1986 to February 
1989. Plutonium metal items were roasted in air at a carefully 
controlled temperature. After the metal was completely 
converted to plutonium oxide, the materials were divided into 
one-kg lots and canned for storage in the vault to await 
blending. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
metal items feed materials were of reasonable purity. 
Therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated typical glovebox waste, plus metal tools, 
containers, plastic bags, metal equipment, ceramic boats, 
rags, and brushes. 

3.5.6.27 Non Combustible Leach (NL) 

This process was active from 1979 to February I 989 and is 
very similar to PIS code LG 1. Surface contaminated metal, 
glass, and plastic were subjected to nitric acid leaching and 
filtration. The filter residues were dried and discarded if they 
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met the DL. Otherwise, the residues were recycled back into 
the leaching step. The bulk matrix materials leached were 
assayed to see ifthey met the DL for disposal. If not, they 
were recycled into the leaching step. The filtrate containing 
the plutonium nitrate was sent to P/S LR for purification. 
This filtrate may have contained chromium, cadmium, and/or 
lead from stainless steel, shielding, and other metal feed 
materials (TWCP-3568/N-84). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. Therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. The metal feed materials 
may have consisted of steel, stainless steel, aluminum, and 
copper. Any RCRA-regulated metals leached from these feed 
materials would be in the filtrate sent to P/S code LR. 
However, the leached metals may still contain concentrations 
of cadmium and/or lead above the regulatory limit, resulting 
in the debris waste requiring the applicable EPA HWNs 
(D006, D008) (TWCP-3568/N-84). The chromium in 
stainless steel does not leach out above the regulatory limit. 
This process generated the usual glovebox waste, plus 
glassware, metal tools and equipment, plastic filter boats, 
filter papers, rags, and brushes, as well as the metal, glass, 
and plastic matrices being leached (TWCP-3568/N-81 ). 

3.5.6.28 Nitrate Recovery (NR) 

The processes under P/S codes ED, HCD, MPD, and RFX 
were combined into this one P/S code; however, this P/S 
code was never activated. Therefore, waste was never 
generated under this P/S code. 

3.5.6.29 Passivation (PA) 

This process was active from 1979 to January 1990. 
Glovebox sweepings, oxides that may contain unoxidized 
plutonium metal, carbides, and nitrides that can be very 
reactive in an oxidizing acid are burned in a tube furnace in 
air to passivate the material and moderate its reactivity. It can 
then be sent to a dissolution process such as P/S SP or OD. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the typical glovebox waste, plus metal 
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tools, containers, and equipment; ceramic furnace elements; 
rags; and brushes. 

3.5.6.30 Peroxide Precipitation of MSE Salts (PS) 

This PIS code was active from February 1986 to January 
1987. Plutonium-containing nitric acid solutions from PIS 
code MB were filtered, diluted, stirred, and sampled for 
nuclear material content and to verify that the proper 
concentrations of materials existed in the solutions. The 
plutonium in the solution was precipitated out using 
hydrogen peroxide. The precipitate was filtered to separate it 
from the solution. The peroxide cake was redissolved in 
nitric acid and sent to PIS code SO. The americium-rich 
filtrate was dripped into sodium hydroxide solution to 
destroy the peroxide. The hydroxide slurry was acidified with 
nitric acid and an oxalate precipitation performed on the 
solution. The americium oxalate was separated as a cake by 
filtration and the cakes were sent to PIS code AO. The filtrate 
was sent to PIS code LR for recovery of plutonium. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals were not used in this process; however, if barium was 
present in the MSE salt feed material, it would be present in 
the americium oxalate filtrate that was sent to PIS code LR. 
According to the SME, however, it is very unlikely that 
barium was present in the feed material. Therefore, there 
would not be any RCRA-regulated solvents or metals in the 
waste streams generated by this process. This process 
generated the usual glovebox waste materials, plus plastic 
filter boats, glassware, metal stirrers and column end caps. 
This waste was disposed as solid TRU waste. 

3.5.6.31 Plutonium/Thorium Separation (PT) 

This process was active from 1979 to December 1985. 
Initially, plutonium/thorium oxides were dissolved in nitric 
and hydrofluoric acid (TWCP-3567/N-54). Sodium chromate 
and lanthanum nitrate were added to this solution. Thorium 
was removed from solution through formation of a thorium 
fluoride precipitate. After filtering out this precipitate, the 
plutonium and chromium were reduced to the (+3) valence 
state in solution using hydroxylamine nitrate and then sent to 
oxalate precipitation to recover the plutonium. Chromium in 
solution was sent to the evaporator (EV). Because of the 
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chromium, the waste solution from this activity is assigned 
the EPA HWN 0007. 

Later, the process changed to separate plutonium from 
thorium and americium using technologies similar to those 
used for ion exchange (TWCP-3567/N-54, N-55). 
Plutonium/thorium oxide residues were dissolved in nitric 
acid and passed through a nitrate-based ion exchange column 
to separate the two actinides. The column et1luent containing 
thorium was subjected to a hydroxide precipitation and 
filtration. The filtrate was discarded into the process caustic 
waste line to the TA-50-1 RLWTF. The residue from 
filtration was calcined and discarded as a solid waste. The 
plutonium-containing ion exchange eluate was also subjected 
to a hydroxide precipitation and filtration. Because the 
plutonium cake is still contaminated with thorium, the slurry 
was redissolved in nitric acid and passed through a chloride 
ion exchange column. The thorium effluent underwent a 
hydroxide precipitation and filtration. The thorium residue is 
calcined and discarded. The filtrate is discarded into the 
process caustic waste line to the TA-50-1 RLWTF. The 
plutonium-bearing hydrochloride eluate undergoes hydroxide 
precipitation and filtration. The filtrate is discarded into the 
process caustic waste line to the TA-50-1 RL WTF. The 
plutonium hydroxide cake is dissolved again in nitric acid 
and sent to PIS code RR for recovery. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials; therefore there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. Chromium (0007) could 
be present due to the use of a chromate salt in the process 
from 1979 until December 1985. This process generated the 
typical glovebox waste streams, plus glassware; metal tools, 
equipment, and containers; plastic filter boats; filter papers; 
rags; and brushes. 

3.5.6.32 RD&D Pretreatment Study (PTS) 

This process was active from January 4, 1990 to 
February 1992. A variety ofresidue matrices were pulled into 
PIS code PTS to be characterized for impurities, state of 
division, and even pretreatment (milling, grinding, etc.) to 
achieve a desired state for use in fluoride volatility studies in 
PIS code CK. Most of the effort was expended on ash from 
LANL and Rocky Flats. 
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RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this PIS code would generate waste 
potentially contaminated with non-volatile heavy metals: 
barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace elements; ceramic boats; rags; 
and brushes. 

3.5.6.33 Rotary Calcincr (RC) 

This process has been active from 1985 to the present. Ash 
from PIS codes IS and TDC and other carbon-containing ash 
and graphite crucibles arc calcined in an oxygen or air 
stream. This removes organic carbon. The calcined ash is 
blended and sent to recovery. This process is also used to 
calcine uranium oxides before uranium separation. 

RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this PIS code would generate waste 
potentially contaminated with non-volatile heavy metals: 
barium (D005), cadmium (D006), chromium (D007), lead 
(D008), and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace elements; ceramic boats; rags; 
and brushes. 

3.5.6.34 Oil Recovery (RO) 

This process was active from 1979 to March 1989. Vacuum 
pump oils and other contaminated organics from various 
PF -4 operations were analyzed for nuclear material content. 
If they met the DL for plutonium, they were mixed with 
vermiculite and packaged in a drum for disposal. If the oils or 
organics contained plutonium above the DL, they were 
filtered through a glass frit so as to meet the DL. Any 
plutonium residue caught in the filter was to be sent to 
recovery operations. 

Once in 1979, trichloroethylene (D040) was used as a diluent 
to reduce the viscosity of vacuum pump oil so that the oil 
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could be filtered through a glass frit. Otherwise, RCRA
regulated chemicals were not used in this code or present in 
the feed materials. Therefore, other than EPA HWN D040 in 
1979, there would not be any RCRA-regulated solvents in the 
waste generated by this process. 

RCRA-regulated metals were not used in this process. 
However, metal particles from the wear of vacuum pumps, 
such as lead, cadmium, and steel, could be in the oil; 
however, the metals are not soluble. The oils contain less 
than three percent of solids. Lead is the typical heavy metal 
in vacuum pump oils, while cadmium is found in hydraulic 
oils. The chromium from the steel is present in the oils in 
concentrations below the regulatory limit, based on analyses 
of similar low-level radioactive waste oils. These metal 
particles remain with the oil when it is absorbed on 
vermiculite. In the absence of analytical data or other 
acceptable information confirming that the concentrations of 
lead and cadmium are below the regulatory levels, the 
applicable EPA HWNs D006 and D008 are assigned pending 
additional information (TWCP-3568/N-83). 

This process also generated the typical glovebox waste, plus 
glassware; metal tools, equipment, and containers; plastic 
bags and tubing; rags; and brushes. 

3.5.6.35 Special Scrap Dissolution (SSD) 

This process was active from March 10, 1988 to February 
1991. Miscellaneous oxide scrap items were combined, 
dissolved in nitric acid/hydrofluoric acid, and filtered. The 
filter residues were dried on a hot plate and assayed. If the 
residues met the DL for plutonium, they were discarded as 
solid waste. If the plutonium concentration in the residues did 
not meet the DL, the materials were recycled back into the 
dissolution/filtering process. The plutonium nitrate
containing filtrate was sent to one of the ion exchange 
columns for purification. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials; therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. RCRA-regulated metals 
were not used in this process; the presence of heavy metals in 
the feed materials depends on the source ofthe feed 
materials. The feed materials could have contained cadmium, 
chromium, and/or lead as impurities. These metals would be 
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contained in the filtrate, which was sent to the ion exchange 
processes for further purification. The debris waste generated 
from this process is not expected to contain cadmium, 
chromium, or lead above the regulatory limits because the 
dissolution involved strong acids (any soluble metals should 
be in the filtrate). However, without analytical data or other 
acceptable information confirming that the concentrations of 
these hazardous constituents are below the regulatory levels, 
the applicable EPA HWNs 0006,0007, and 0008 are 
assigned pending additional information (TWCP~3568/N~83). 
This process generated the typical glovebox waste, plus 
glassware; metal containers, tools, and equipment; plastic 
filter boats; filter papers; rags; and brushes. 

3.5.6.36 Americium Processing Silicon Removal (SX) 

This process was active from 1979 through 1984. The 
americium~containing hydroxide cakes from the peroxide kill 
process (initially P/S code PR, but later P/S code OH) were 
redissolved in nitric acid and the solution concentrated 
through distillation to precipitate a gel of silica. The silica gel 
was separated by filtration, air dried, and discarded as solid 
waste at first and later immobilized in cement. The 
americium~containing filtrate was sent to P/S code AP. 

RCRA~regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there '?/ould not be any RCRA~regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the following TRU solid waste: glass 
vessels, heating mantles, HEP A filters, and other glovebox 
waste, and rags. Because this process involved predominantly 
americium~containing feed material, waste materials were 
always discarded 

3.5.6.37 Uranium Separation for Solid Solution Feed (US) 

This process was active from January 25, 1984 to January 
1986. Calcined solid solutions (consisting of uranium or 
plutonium oxide from P/S code RC) were dissolved in 
concentrated nitric acid, followed by oxalate precipitation of 
plutonium oxalate, and filtration. The uranium~bearing 
filtrate was partially neutralized, immobilized in cement 
(HP), and discarded. The plutonium oxalate cake was dried 
on a hot plate and calcined to the oxide. The oxide was again 
heated in concentrated nitric acid with the remaining uranium 
impurity dissolving. The resulting solution went to cement 
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fixation (HP). The insoluble plutonium oxide was separated 
by filtration, calcined, and sent to PIS code LC (for 
dissolution) or RR (for purification). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials, 
which were of high purity; therefore, there would not be any 
RCRA-regulated solvents or metals in the waste streams 
generated by this process. This process generated the usual 
glovebox waste, plus glassware, metal tools and equipment, 
plastic filter boats, filter papers, rags, and brushes. 

3.5.6.38 Uranium Separation for Non-Solid Solutions (US2) 

This process was active from January 25, 1984 to January 
1986. The uranium in mixed plutonium-uranium oxide was 
dissolved in 5 molar nitric acid and filtered. The uranium 
solution was fixed in cement (HP) and discarded as waste. 
The solid plutonium oxide separated by filtration was dried 
on a hot plate and sent to PIS code LC (for dissolution) or RR 
(for recovery). 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. This 
process generated the usual glovebox waste streams, plus 
glassware, heating mantles or hot plates, metal tools and 
equipment, plastic filter boats, filter papers, rags, and 
brushes. 

3.5.6.39 Variable CSMO Scrap Dissolution (VC) 

This process was active from April 1986 to December 1989 
and is identical to P/S code SSD. Miscellaneous oxide scrap 
items were combined, dissolved in nitric acid/hydrofluoric 
acid, and filtered. The filter residues were dried on a hot plate 
and assayed. If the residues met the DL for plutonium, they 
were discarded as solid waste. If the plutonium concentration 
in the residues did not meet the DL, the materials were 
recycled back into the dissolution/filtering process. The 
plutonium nitrate-containing filtrate was sent to one of the 
ion exchange columns for purification. This filtrate may have 
contained chromium, cadmium, and/or lead from stainless 
steel, shielding, or other metal scrap items 
(TWCP-3568/N-84). 
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RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. The oxide feed 
materials have usually been through a heating process that 
would volatilize/decompose any organics. Therefore, there 
would not be any RCRA-regulated solvents in the waste 
streams generated by this process. The presence of heavy 
metals in the feed materials depends on the source of the feed 
materials. Any RCRA-regulated metals leached from these 
feed materials would be in the filtrate sent to ion exchange. 
However, the leached residues may still contain 
concentrations of cadmium and/or lead above the regulatory 
limit, resulting in the debris waste requiring the applicable 
EPA HWNs D006 and D008 (TWCP-3568/N-84). Any 
chromium in scrap metal does not leach out above the 
regulatory limit. This process generated the typical glovebox 
waste, plus glassware; metal containers, tools, and 
equipment; plastic filter boats; filter papers; rags; and brushes 
(TWCP-3568/N-81 ). 

3.5.6.40 CSMO Scrap Dissolution (VPl) 

This process was active from September 26, 1985 to April 
1986. Plutonium-aluminum alloy from Hanford was 
dissolved in nitric acid using mercuric nitrate as a catalyst. If 
the item was pyrophoric, it was first calcined in PIS code PA. 
The quantity of mercuric nitrate was quite small because it 
was present as a catalyst. Filtration separated the solution of 
plutonium from aluminum metal pieces and a sludgy salt of 
aluminum nitrate. The metal pieces were picked out of the 
salt, which was discarded into cement. If the metal was 
discardable, it went to metallic waste. Plutonium-rich metal 
went back into dissolution. The plutonium solution was 
subjected to oxalate precipitation using oxalic acid or sodium 
oxalate, and filtered to form a cake that would be calcined to 
the oxide. The oxalate filtrate went to PIS code VP3. This 
process was modified to perform dissolution of the aluminum 
in sodium hydroxide after the first month because of the 
difficulty in controlling the reactivity of this system. The 
undissolved plutonium oxide could be separated by filtration 
and sent to one ofthe dissolution processes. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals were not introduced with the feed materials. However, 
in the first month of operation of this process (September 
1985 to October 1985) mercuric nitrate was used in a very 
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small quantity as a catalyst in the dissolution step. The 
mercury would be found in the oxalate filtrate and, therefore, 
also introduced into PIS code VP3 during this time period. 
EPA HWN 0009 (mercury) applies to waste generated under 
PIS codes VPl and YP3 during the latter part of 1985. This 
process generated the usual glovebox waste streams, plus 
glassware, heating mantles, metal tools and equipment, rags, 
and brushes. 

3.5.6.41 Polycube Processing (VP2) 

This process was active from 1979 to April 1986. The skins 
and fragments ofpolycubes from PIS code DP were placed in 
a furnace and the polystyrene was decomposed to form 
volatile breakdown products in the form of oils, which were 
sent to Room 425 for absorption on vermiculite (eventually 
PIS code RO). The dry oxide residue was stored in the vault 
or sent to the dissolution processes. 

RCRAMregulated organics and metals were not used in this 
process and were not introduced as feed materials; therefore, 
there would not be any RCRAwregulated solvents or metals in 
the waste streams generated by this process. This process 
generated glovebox waste, plus furnaces and furnace 
elements, metal containers and tools, vacuum pump oil, rags, 
and brushes. 

3.5.6.42 Hydroxide Precipitation (VP3) 

This process was active from 1979 to April 1986. In the early 
years ofTAw55, the oxalate filtrates from PIS codes LR, RR, 
LC, SO, and VP1 were brought to PIS code VP3 to perform a 
hydroxide precipitation and filtration to separate out the 
plutonium hydroxide cake. The hydroxide cake went to PIS 
code LG2 for dissolution. The filtrate was discarded through 
the process caustic waste line to the TA-50Ml RLWTF. The 
oxalate filtrates from PIS code LC went to PIS code EV after 
June 1, 1984. 

RCRAMregulated organics were not used in this process and 
were not introduced with the feed materials; therefore there 
would not be any RCRAwregulated solvents in the waste 
streams generated by this process. RCRAwregulated metals 
were not used in this process; however, mercury (0009) 
would have entered the process with the feed material from 
PIS code VP I (from September 26, 1985 to October 31, 
1985). The mercury would have precipitated in the hydroxide 
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cake. If the hydroxide cake contained plutonium below the 
DL, the mercury would accompany it to cement fixation 
(CF); therefore, this waste stream would be RCRA-regulated. 
If the hydroxide cake could not be discarded, it was sent to 
dissolution (PIS code LG2). This process generated the usual 
glovebox waste, plus plastic filter boats, filter papers, 
glassware, metal tools and equipment, rags, and brushes. 

3.5.6.43 Scrap Oxide Dissolution (ZD) 

This process was active from September 25, 1984 to 
November 1988. Scrap oxide from the vault and impure 
oxide from PIS code CL were dissolved in nitric acid and 
hydrofluoric acid, and filtered. The residues were collected 
into 900-gram batches and recycled through the process 
before being sent to the vault as intractable. The filtrates were 
sent to PIS code LR or RR ion exchange column for 
purification of the plutonium. 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials; therefore there 
would not be any RCRA-regulated solvents or metals in the 
waste streams generated by this process. RCRA-regulated 
metals were not used in this process; however, heavy metals 
are possible in the feed materials. These metals would end up 
in the filtrate that ultimately goes to the evaporator (EV). 
This process generated the typical glovebox waste streams, 
plus glassware; metal tools, containers, and equipment; 
plastic bags and filter boats; filter papers; rags; and brushes. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4 lists PIS codes for nitrate operations at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for nitrate operations consist of the general types of 
materials listed in Table 1 that are obtained either from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. Although Pu is usually the radioactive element of interest in the 
feed materials, in some cases the feed material consisted of other radioactive 
elements, as indicated by Table 2. 
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Table 1. Process Feed Materials for Nitrate Operations 

Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA-Regulated Substances* Operations 

Analytical laboratory Potentially contaminated with RCRA-regulated CF, HP (if solutions contained 
solutions constituents Pu >DL) 

• All analytical laboratory solutions are 
potentially contaminated with chromium 
(0007), lead (0008), and mercury (D009) 

• CLS-1 solutions potentially contaminated 
with mercury (0009) and lead (D008), as 
well as RCRA-listed organic substances 
used as solvents, including acetone (F003 ), 
butyl alcohol (F003), carbon tetrachloride 
(0019), chlorobenzene (F002, 0021 ), 
chloroform (0022), methanol (F003), 
methylene chloride (F002), 
tetrachloroethylene (F002, 0039), xylene 
(F003) (Cl-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA-regulated AS, BU, NC 
heavy metals Cd, Cr, Pb and Ag (0006, D007, 
0008, 0011). Heavy metals As, Hg, and Se are 
not present because they are volatilized from 
the Pu oxide feed at the high temperatures to 
which this material is subjected in P/S codes 
ER, RM, and SS (electrorefining step). 

Ash from P/S codes Usually suspect contaminated with Ba, Cd, Cr, AL, AT, ATL, ED, HGMS, 
ETD and TDC; or from Pb, and Ag (0005, 0006, D007, 0008, DOll). HRA, IS, MPD, PTS, RC, SC 
other DOE sites such As, Hg, and Se may also be present although 
as Hanford these metals are volatilized at high temperatures 

if present in the oxide and chloride forms. 

Crucible pieces Typically fairly pure, no RCRA substances MAS, SC 
(tantalum, magnesium present 
oxide) 

Disassembled weapons High-purity Pu and U material types, no RCRA BM, RB, RBJ 
components substances present 

Experimental R&D Variable purity; may or may not contain RCRA MAS 
feed materials; various substances 
isotopes and isotopic 
mixtures of actinides in 
various matrices 

Hydroxide cakes Typically contaminated with RCRA-regulated CD, HCD, HD, LG2 
heavy metals Cd, Pb, Hg, Ag and possibly Cr 
(D006, 0008, D009, DOll, and 0007) 
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Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA-Regulated Substances* Operations 

Miscellaneous Typically contaminated with RCRA-regulated ATL, BAC, CPOD, ED, ETD, 
materials contaminated heavy metals Cd, Pb, Hg, Ag and possibly Cr GMS, HGMS, l-IRA, IS 
with Pu (e.g. tools, (0006, D008, D009, DOll, and D007) (combustible material), LG 1 
metal, glass, plastic, (non-combustible material), 
labware, scrap, rags, MAG, MAS, MELL (cellulosic 
glovebox sweepings, material), ML (metal 
pump oils, HEPA equipment), NC (non-
filters, Hanford combustible material), NL (non-
[Hanford materials]) combustible material), PA 

(glovebox sweepings), PAF, RO 
(organics), SC, SP, TDC 
(cellulosic material), VC, ZD 

MSE salts Typically fairly pure, suspect contaminated with MB,PS 
barium (D005) 

Pu metal or metal High purity, no RCRA-regulated substances, ATL, BM, BU, MF, PAF, VPI 
alloy, Hanford unless noted otherwise 
(Hanford materials) 

Pu oxalates High purity, no RCRA-regulatcd substances, CC,DF, HC 
unless noted otherwise 

Pu oxides, Hanford Variable purity from P/S codes RB, RBJ and A TL, BL, CH, CPOD, DP, ED, 
(Hanford materials) others, and from the vault; suspect FC, HRA, LC, MPD, OD, PT, 

contaminated with RCRA-regulated heavy RB, RBJ, SP, SSD, UPS, US, 
metals Cd, Cr and Pb (D006, 0007, D008) US2 

High purity oxides and material from Hanford 
from P/S codes CA and MA, and from the 
vault; no RCRA substances 

Pyrochemical salts Typically fairly pure, no RCRA substances COD,COL,MB 
other than Ba are present 

.. * The mformatlon m th1s column 1s h1ghly generahzed. Apphcab1hty of specific EPA HWNs to a process as a result 
of the feed material must be determined on a case-by-case basis because the presence and fate of contaminants is 
time and function dependent. 

Table 2. PIS Codes with Radionuclides Other Than Pu in Feed Materials 

PIS code in nitrate operations Radionuclidc in feed material 
AO, AP, FA, PR Am-241 

ATL Np-237 
CF Am-341, U, Th-232 

HP, lA, OH, SX Am-241 
LC, RC, UPS, US u 

PT Th-232 

I 

I 
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The remainder of this section summarizes the nature ofthe process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Form Identification 

Solid waste from nitrate operations primarily consists of metal and 
debris waste, as well as cemented waste discarded under P/S codes CF 
or HP. Debris waste contains glassware, plastics, ceramic materials, 
paper, rags, HEPA filters, metal containers, brushes, and small tools. 
Lead-containing debris items are segregated and packaged separately 
(TWCP-3567/N-39). Prior to 1987, leaded gloves were discarded in the 
combustible and non-combustible debris waste streams. Between 1987 
and May 1992, leaded gloves were segregated from combustible debris 
and discarded in the metal debris waste stream because of concern that 
explosive lead oxides might form if the combustible debris waste were 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), is used to list 
each item number and record its matrix material. This form is signed by 
the waste packager, and then reviewed and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated can be viewed in record TWCP-2513. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for nitrate operations at 
TA-55 are listed in Table 3. The designation material type (MT) (e.g., 
MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Please note that Table 3 indicates the isotopic 
composition of the material types at the time the waste was 
characterized. 

The MT provides the basis for estimating an upper bound for U-234, U-
235, and Am-241 contents based on the rate of decay of their precursors, 
Pu-238, Pu-239 and Pu-241, respectively. These bounding calculations 
provide a basis for identifying enrichment or depletion of one 



TWCP-AK-2.1-005,R.2/IC I (LA-UR-02-1715) 
Effective Date: 03/21102 Page 46 of 55 

radionuclide versus another based on radioassays of individual waste 
containers. The results of these calculations are also tabulated in Table 
3. The calculations assume that (a) none of these isotopes were initially 
present in the material, (b) the oldest Pu material in inventory dates back 
to 1 January 1960, and (c) the waste was packaged on 1 January 1996, 
making it 36 years old at that time (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in Am-241 or U-234 depending on whether the source of 
contamination is the process product or the process residues 
(TWCP-882). Table 4 indicates some P/S codes in which enrichment of 
radioelemcnts other than Pu are expected to be greater than usual. 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from nitrate 
operations at TA-55, with exceptions as noted in Tables 2 and 4. In 
addition, Pa-231 and Cs-137 may be present in trace amounts due to 
their widespread presence as contaminants in TA-55 operations (TWCP-
5164, TWCP-5165). 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 would only be present if uranium was the 
feed material (e.g., as has been the case for PIS codes LC, RC, UPS, US, 
and sometimes CF; Table 2). U-235 in growth from the decay of Pu-239 
half-life, 24,120 years) would be negligible due to the long half-life of 
Pu-239. Uranium-234 would be present in MT 83 as a decay product of 
Pu-238 (half-life, 87.74 years). After 20 years, 14.6 percent of the initial 
Pu-238 would have decayed to U-234. For MT 83 with an initial content 
of 83.89 percent Pu-238, the atomic ratio U-234 to total Pu would be 
about 0.14. No U-236 is present. 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data are used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). This AK report will be 
updated to incorporate the results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to nitrate operation processes are listed in Table 5. The 
use of strong acids, bases, or oxidizers does not result in RCRA listings 
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Table 3. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt.%) and Half-Life Weight Ratios a 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0,018 - 1 X 10·5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 X 10·5 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 - 7 X 10·5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 - 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 - 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 - 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 I X 10'5 0.03 
90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 X 10·5 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 X 10·6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 ~- 0.28 0.0001 0.0002 

• These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 4. Secondary Radionuclides in Process Wastes 

P/S code Secondary radionuclide in process waste 
AO Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 

AP Am-241 (1979-1984, Am-241 production) 
ATL Np-237 (1993-1994, NDA standards material) 
CD, HCD, HD Am-241 (1992-present) 
CF, ED, EV, Np-237 as decay product in MSE (1992-present) 
RB,RFX 
EV Am-241 (1979-1984, Am-241 production) 

Am-241 ( 1992-present) 
FA Am-241 (1979-1984,Am-241 production) 
HP Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 
Am-241 (1992-present) 

IS Cm-244 (March 1987-April 1987) 
LR, PR Am-241 (1979-1984, Am-241 production) 
PS Am-241 (1985-1987, impure Am02 for disposal) 
PT Th-232 (1980-1985) 

Source: TWCP-882 
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Table 5. Chemical Inputs to Processes Described in This Report 

P/S Codes in Which 
RCRA-Listed 

Chemical Input Chemicals Are Used Comments on Applicability of RCRA HWNs (if any) 
Gases 
Argon gas 
Nitrogen gas 
Acids 
Ascorbic acid D002 does not apply to the TRU solid waste because 
Formic acid there are no free liquids in this waste 
Hydrochloric acid 
Hydrofluoric acid 
Nitric acid 
Oxalic acid 
Sulfuric acid 
Bases 
Potassium hydroxide D002 does not apply to the TRU solid waste because 
Sodium hydroxide there are no free liquids in this waste 
Inorganic Chemicals 
Aluminum nitrate 
Calcium fluoride 
Calcium nitrate 
Cerium nitrate 
Cobalt nitrate 
Ferric ammonium sulfate 
hydrate 
Ferric nitrate 
Ferrous ammonium sulfate 0003 does not apply to the TRU solid waste because 

there are no free liquids in this waste. 
Ferrous sulfamate 
Gypsum cement 
Hydrogen peroxide 
Hydroxylamine nitrate 
Lanthanum nitrate 
Magnesium oxide 
Mercuric nitrate VPI 0009. Used as catalyst in PIS code VP1; hydroxide cake 

produced in VPl is processed in P/S code VP3 
Portland cement 
Potassium fluoride hydrate 
Potassium thiocyanate 
Silver nitrate AT, CPOD DO II, used as catalyst from 1990 to 1994 in CPOD. 

DO 11 does not apply to P/S code AT because it was used 
in a cold lab and did not become part of an_y_ TRU waste. 

Sodium chloride 
Sodium chromate PT 0007, used in SC]J_aration ofTh from Pu/Am 
Sodium nitrite 
Sodium oxalate 
Metals 
Platinum 
Stainless steel 
Titanium 
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P/S Codes in Which 
RCRA-Listed 

Chemical Input Chemicals Arc Used 
Organic Chemicals 
Acetone OH,OY 
Dicthyl oxalate 
Ethanol 
Formam ide 
Ion exchaJ:!ge resin 
Oil (engine) 
Organic liquid emulsifier 
Phenolg_hthalein 
Phosphate buffer solution 
Phthalate buffer solution 
Polyoxyethylene-20-Sorbitan 
laurate (surfactant) 
Silicon adhesive 
Silicon defoamer (General 
Electric AF9020, Silicon 
Antifoam Emulsion) 
Sodium citrate retarder 
Trichloroethylene RO 

Urea 
Vacuum _grease 

Page 49 of 55 

Comments on Applicability of RCRA HWNs (if any) 

F003 if used as a solvent 

0040 applies to PIS code RO; used once in 1979 as 
diluent for oils 
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for solid debris waste from these processes because of the absence of 
free liquids in this waste. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

The assignment of EPA HWNs to process wastes from nitrate operations is summarized 
below, as well as on the process timelines in Attachment 3, and the table of process 
inputs and outputs in Attachment 4. These assignments are based on the possible 
presence of RCRA chemicals in process waste as a result of their suspected or known 
presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

F002 and F003 apply to waste discarded under P/S codes CF and HP. Some of the 
solutions sent to these P/S codes for immobilization in cement contain the 
following organic chemicals: 

• F002: methylene chloride 

• F003: acetone, butyl alcohol (n-butanol), methanol, tetrachloroethylene, and 
xylene. 

No K or P listings apply to solid wastes generated from any of the P/S codes in 
this report because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals or equipment used in these processes. 

4.2 Toxicity Listings 

D008 (lead) applies to all P/S codes due to the potential to generate leaded gloves. 
Prior to 1987, leaded gloves were not segregated from combustible debris. 
Between 1987 and May 1992, leaded gloves were segregated and discarded in the 
metal debris waste stream. Since May 1992, leaded gloves have been routinely 
segregated and assigned to a leaded-glove waste stream, still under the originating 
PIS code (TWCP-4166). Lead-containing debris waste is segregated and packaged 
separately from other debris waste (TWCP-3567/N-39); these wastes also are 
assigned D008. 

Waste from most PIS codes in nitrate operations carry several EPA HWNs due to 
the presence of metals with toxicity characteristics in the feed materials. P/S 
codes covered by this report carry the following codes for heavy metals: 

AL D005, D006, D007, D008, D009, DOll 

AO 0006, 0007, D008, D009, DOll 
AP D007, D009 

AS D006, D007, D008, DO 11 
AT D005, D006, D007, D008, DOll 
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ATL 

BF 
13U 

CD 

CF 

COL 

CPOD 

OS 

ED 

ETD 

EV 
FX 
HCD 

HD 

HGMS 

HP 

HRA 

TA 

IS 

LGl 

LG2 

LR 

MB 

MELL 

ML 

MPD 

NC 
NL 

OD 

OH 

PT 

PTS 

RC 

RCM 

RFX 

RO 

RR 
sc 
SP 

D005, D006, D007, D008, D009, DOll 

0006, 0007, 0008, DO I l 

D006, D007, D008, DO 11 

D005, D006, D007, D008, D009, DOll 

D007, D008, D009, DOll, D019, D021, D022, D039 

D005 

DOll 

0005,0006, D007, D008, D009, DOll 

D005, D006, D007, D008, 0009, DOll 

D005, D006, D007, D008, DOll 

0006,0007,0008, D009, DOll 

D006, D007, D008, D009, DOll 

D005, D006, D007, D008, D009, DOll 

D005, D006, D007, D008, D009, DOll 

D006, D007, 0008, D009, DOll 

D007, D008, D009, DOll, D019, D021, D022, D039 

0005,0006,0007,0008,0009, DOll 

D006, 0007, 0008, D009, DOll 

D005, D006, D007, D008, DOll 

D006, D008 

D006, D007, D008, D009, DOll 

D005, 0006,0007,0008, D009, DOll 

D007, D008, and D009 (in accordance with discussion in TWCP-AK-
2.1-002,R.2, section 3.6.2) 

D006, D007, D008, 0009, DOll 

0006, D008 

0005, D006, D007, D008, D009, DOll 

D006, D008 

D006, D008 

D006, D007, D008 

0006, 0007, 0008, 0009, DOll 

D007 

D005, 0006,0007,0008,0011 

0005, D006, D007, D008, DOll 

D005, D006, D007, D008, D009, DOll 

0005, 0006, D007, 0008, 0009, DOll 

0006, 0008, 0040 

D006, D007, D008, D009, DO 11 

D005, 0006, D007, D008, D009, DOll 

D006, D007, 0008 



TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21/02 

SSD 0006,0007,0008 
TDC 0005, D006, 0007,0008, DOll 

vc 0006,0008 
VPl 0009 

VP3 0009 
VUL 0005, 0008 
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0001 (ignitable), 0002 (corrosive) or 0003 (reactive) do not apply to the solid 
wastes from nitrate operations because no ignitable chemicals were used in these 
processes and because the solid wastes do not contain any free liquids (see 
Section 5.0). 

5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids arc not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes that 
the waste generator was required to check if the waste contained corrosive acids or 
bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or highly 
reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70 I) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WOOF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual verification of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning (TWCP-4720). 
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• The Waste Profile Request Form (WPRF), in use since 1991, includes a statement 
that must be authenticated by the waste generator, that the waste is not ignitable (flash 
point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) re-emphasizing the prohibition on liquids in the waste, and the 
continuation of waste management inspection. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data are used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography lrrformation (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by 
filing a Prohibited Waste Report in accordance with Nonconformance Reporting and 
Tracking (TWCP-QP-1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage are evaluated for 
potentially incompatible chemicals in accordance with 49 CFR Subpart C-Segregation 
and separation chart ofhazardous materials; Section 177.848, Segregation of hazardous 
materials, and were determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside (TWCP-4164). Occasionally, a lecture 
bottle may have been used for a process inside the building, but these bottles were kept 
outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166) and were routinely discarded as metal debris waste. From 1988 until 
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; and 
venting was confirmed by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 
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For items of pyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (I) no autoignition, (2) no spontaneous combustion, (3) and 
no sparking. Experimental results on the reactivity of LANL direct oxide reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of"dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in 
volume, or unpunctured or unvented gas containers, are removed, or the waste container 
is tagged as non-compliant by filing a Prohibited Waste Report in accordance with 
Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in the process inputs 
listed in Table 1, Table 5, and Attachment 4. In the cement fixation process (P/S codes 
CF and HP), oils are sometimes added to drums of cemented waste. There is no 
indication these oils contain PCBs, and they are added to the 55-gallon drums of cement 
in small quantities (maximum of 6 liters [TWCP-3568/N-74]). The oils are primarily 
vacuum pump oils, along with some oils used in heat-treating (cooking or silicone oils) or 
in grinding (TWCP-3568/N-82). None of these oils are known to contain PCBs. All 
transformers known to contain PCBs have been tracked from initiation of operations of 
TA-55 in 1978. When any transformer oil is drained, the oil is handled by a subcontractor 
who is wholly responsible for its disposal; this oil does not enter the LANL disposal 
operations. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C~Charaeteristics of hazardous waste, Sections 261.21 
(Characteristic of ignilability), 261.22 (Characteristic of corrosivily ), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 26J~Tdentitieation and Listing of Hazardous Wastes 

• 40 CFR Part 261, Subpart D~Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-spec~fic sources), 261.32 (Hazardous wastes from ::,pec{fic sources), 
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and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and :-.pill residues thereof) 

• 49 CPR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP~QP~ 1.1 ~021) 

• Nonconformance Reporting and Tracking (TWCP~QP~ 1.1 ~007) 

• Records Management (TWCPMQPM 1.1 M004) 

• Reconciliation of Visual Examination and Radiography Information (TWCPMQPM1.1M 
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPPM069) 
(WIPP WAC) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4M03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCPM0TPM1.2M064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

Attachment 1 
Page 1 of21 

Waste from PIS Codes AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, COL, CPOD, CR, DF, DP, DS, ED, ETD, 
EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, HRA, IA, IS, LC, LGI, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, 
OD, OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, 
VUL,ZD 

Copies of these documents are in the TW CP RMDC Center. Refer to Records Management (TW CP -Q P -1.1-004) for information on 
obtaining copies of these documents 

Information 
TWCP Category 
Record No. Code* Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu Document does not give 
recovery processes Conversion and Scrap Recovery residues and the various treatment information about RCRA 

Operations, LA-11069, March approaches used in recovering constituents introduced or 
1988 plutonium from scrap present in the processes 

TWCP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense Budget information may not be 
related. related. acceptable. 

TWCP-697 c Waste was controlled to Los Alamos TRU Waste Waste was controlled to meet Overview document -
meet WIPP WAC Certification Plan for Ne.vly WIPP WAC requirements as early Generator Attachments provide 
requirements as early as Generated TRU Waste, WCP- as 1983. Generator Attachments more detailed information. 
1983. HSE7-CPL-01, R.2 (November were used to describe and 

1984) reference specific generator 
procedures. 

TWCP-698 B Gives Material Type NMT Memo, NMT -7 WM/EC- Gives Material Type compositions Does not give information on 
compositions 96-032 how material may fractionate in 

Benchmark Environmental 
T A-55 waste processes. 

Corp. Memo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los NMT-7 Attachment, January Documents controls to meet WIPP Information is not extremely 
Alamos TRU Waste 1995, TRUWM-TA55-CPA- WAC were implemented and how detailed. 
Certification Plan for Newly 03,ROO independent verification was 
Generated TRU Waste, R05 accomplished. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-701 c TA-55 Generator Attachment 
to the TRU Waste 
Certification Plan for Newly 
Generated TRU Waste 

TWCP-816 D Jim Foxx Interview on 
Number of Layers of 
Packaging 

TWCP-882 D Secondary Radionuclides 
(UCNI) and Toxic Metals in TA-55 

TRUWaste 

TWCP-886 c Color Flow Diagram of Pu-
processes at TA-55. 

TWCP-887 D Co-mingling of Defense and 
Non-Defense TRU Waste 

TWCP-2501 B "Backlog Waste 
Reassessment Baseline 
Book, Waste Form 34" 

Source 

TA-55 Attachment, 1987, TRU-
MST12-CPA-03,ROO 

C.L. Foxx, Los Alamos National 
Laboratory 

Memo from Jim Foxx 

Diagram from Jim Fixx 

Memo from Jim Foxx 

Rocky Flats Environmental 
Technology Site Report 1995 

Summary 

Documents controls to meet WIPP 
WAC were implemented and how 
independent verification was 
accomplished. 

Waste was co-mingled with room 
trash, and was initially boxed as 
low-level waste. Subsequently, 
some of these waste boxes were 
returned for disposal in dnlms as 
TRU waste when on-site 
radioassay results showed them 
exceeding the low-level DLs. 

Lists additional radionuclides 
and metals potentially in waste, 
subdivided by process status 
code. Covers time period from 
1978 to present. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end 
up in the nitric acid evaporator 
bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at TA-55 through 
1997 

Page WF34-l 0 contains results 
of tests for corrosivity 

Attachment 1 
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Limitations 

Information is not extremely 
detailed. 

None 

Best information available, but 
it is based on worker 
recollection because other 
records are not available. 

Does not indicate solvent input 
to processes. 

None 

Tests were conducted on 
residues rather than on waste. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 

No. Code* 

Cl-25/ 
TWCP-3547 
(UCNI) 

TWCP-3548/ 
N-1 (UCNI) 

TWCP-3548/ 
(UCNI) 

TWCP-3548/ 
N-4 (UCNI) 

TWCP-3548/ 
N-5 (UCNI) 

A 

D 

B 

c 

c 

c 

Information 

Example of Generator 
Reports for Drum 54856 

Answers to questions about 
chloride processes 

General description of the 
overall Nitrate recovery 
process. 

diagram; process 
diagram; process description 
(PIS GMS, MAG, MAS) 

Process description 

Process description 

Chemical list; process 
description (PIS IS based on 
description) 

Source 

TA-55 Records Management 
Center 

Interview with Jim Foxx, 
9/23/99 

TA-55 Final Safety Analysis 
Report (07/13/95) 

Magnetic Separation Research 
and Development; Magnetic 
Separation, 460-REC-ROO 
through RO 1, 1/30/89 through 
11/2/92 

Standard Operating Procedure 
for Handling Process Generated 
Residues at TA-55, 503-GEN-
ROO, 2/28/78 

Standard Operating Procedure 
for the Packaging of Rags for 
Recovery, 504-GEN-ROO, 
2/25/78 

Incinerator, 422-REC-ROO 
through R04, 3/1/78 through 
1/15/87 

Summary 

of generator records 
WPRF #07045 and 

form showing the waste 
ln"n"''M'~r certification statement. 

Attachment 1 
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Limitations 

lder forms are often hard to 
read. 

Answers to questions on Chloride None 
processes; CLS-1 solvent list 

Each step of the nitrate recovery 
process is described. This includes 
pretreatment, dissolution, 

· · oxidation, and 

lre~;idtws. Lean residues <EDL are 
sent to cement fixation. 

Procedure for residue handling, 
including liquid residues sent to 
recovery, not specified if nitrate or 
chloride processing. 

Describes rinsing of nitrated rags 
in water. Water sent to ion 
exchange. 

Describes incinerator process and 
disposition of ash. 

It provides mostly a current (as 
of 1995) description of the 
process. It alludes to past 
practices in places. 

None 

PIS code IS assigned based on 
title and description 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-3548/ c PIS Diagram; process 
N-6 (UCNI) description (P/S TDC) 

TWCP-3548/ c Process diagram; chemical 
N-7 (UCNI) list; process description (P/S 

PAF) 

TWCP-3548/ c Process description 
N-8 (UCNI) 

TWCP-3548/ c P/S diagram, chemical list, 
N-9 (UCNI) process description (P/S 

VUL) 

TWCP-3548/ c Chemical list; process 
N-10 (UCNI) description 

TWCP-3548/ c Process description 
N-11 (UCNI) 

Source 

Thermal Decomposition of 
Cellulose Items, 402-REC-ROO, 
no date 

Oxidation of Pu Metal and 
Alloys Prior to Dissolution; 
Oxidation of Pu Metal and 
Alloys; Passivation Furnaces, 
429-REC-ROO through R05, 
3/1/78 through 12/12/95 

Procedure for Burning of (Pu, 
U) Carbides; Burning Plutonium 
andlor Uranium Carbides and 
Nitrides, 428-REC-ROO through 
R02, 3/1/78 through 12/8/86 

Vessel Handling and Unloading, 
494-REC-ROO, ROI, R02, and 
R04, 11/15/91 through 3/12/93 

Procedure for Disposal of Oils 
Containing Recoverable 
Amounts of Pu in the Form of 
(U, Pu) Carbides, 431-REC-
ROO, 1/26/78; 431-REC-ROl, no 
date 

Passivation, 431-REC-ROO, 
12/19/86 

Summary 

Describes thermal decomposition 
of rags in an inert atmosphere and 
also how nitrated rags were soaked 
in water and the water sent to ion 
exchange. 

Describes passivation furnace 
process. 

Pu and U nitrides or carbides are 
burned to remove pyrophorics. 

Oils are filtered for Pu recovery. 
Oils <EDL are absorbed on 
vermiculite for disposaL Filtered 
solids are sent to dissolution. 

Passivation ofPu bearing materials 
to remove pyrophorics (Ca, Mg 
metal). 

Attachment I 
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Limitations 

No date is available for this 
procedure. 

None 

None 

R04 is marked as "Draft" with 
no approval signatures or date. 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3548/ c P/S Diagram; chemical list; 
N-12 (UCNI) process description (P/S 

TDC) 

TWCP-3548/ c Process description 
N-13 (UCNI) 

TWCP-3548/ c P/S diagram; process 
N-14 (UCNI) description (P/S BM) 

TWCP-3548/ c Process description 
N-15 (UCNI) 

TWCP-3548/ c Process description 
N-16 (UCNI) 

TWCP-3548/ c P/S diagram; chemical list; 
N-17 (UCNI) process description (P/S CR) 

TWCP-3548/ c Diagram (not P/S); chemical 
N-18 (UCNI) list; process description 

Source 

Thermal Decomposition of 
Cellulose Items, 498-REC-ROO 
and R02, 6/2/95 and 8/15/97 

Anode Heel Burning; Burning 
Metal, 434-REC-ROO through 
RO l, 2/6/87 through 1/30/89 

Plutonium Metal Burning; The 
Burning and Brushing of 
Plutonium Metal; 433-NMT?, 
R03; 433-REC-ROO through 
R03, 9/6/90; 5/13/94 through 
8/15/97 

Processing Lapping Oil and 
Similar Organics, 435-REC-
ROO, 3/1178; 435-REC-ROI, no 
date 

Evaluation of Pu (VI) Reduction 
by Nitrous Oxide, 493-REC-
ROO, no date 

Crushing and Pulverizing, 435-
REC-ROO through R05, 2/18/87 
through 8/25/97 

Polystyrene Cube Processing, 
437-REC-ROO through R02, 
1/19/83 through I 0/22/84 

Summary 

Thermal decomposition of rags in 
inert atmosphere. Off gases 
removed with caustic scrubber. 
Caustic is filtered and sent to 
RL WTF if <EDL. 

Oxidation of the metal heel from 
electrorefining and preparation of 
oxide as feed for aqueous 
recovery. 

Removal of friable plutonium 
oxide from metal and calcination 
of the metal. 

Oils are filtered for Pu recovery. 
Oils <EDL are absorbed on 
vermiculite for disposal. Filtered 
solids are sent to dissolution. 

Experimental procedure to use 
nitrous oxide to reduce Pu (VI) to 
Pu(IV). 

Crushing and pulverizing residues 
to approximately 20 mesh for 
dissolution in nitric acid. 

Plutonium and depleted uranium is 
recovered from polystyrene plastic 
using crushing followed by 
distillation. 

Attachment 1 
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Limitations 

None 

None 

None 

None 

Procedure has no approval 
signatures or date. Assume this 
procedure was never 
implemented. 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC I (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* 

TWCP-3566/ 
N-22 (UCNI) 

566/ 
N-23 (UCNI) 

c 

c 

c 

c 

Information 

diagram; chemical list; 
process description (P/S 
CPOD) 

Chemical list; process 
description 

P/S diagram; chemical list; 
process description (P/S ED) 

Source 

Uranium-Plutonium Oxide 
Mixture, 445-REC-ROO through 
R03, 3/14/84 through 4/15/92 

Summary 

ATLAS unit was a design and None 
de;rel<mno.entt, pilot plant operation 

encompassed all steps of the 

I Electrocheinic:al dissolution of Pu 
s. Silver nitrate was used as 

a catalyst. 

Recovery of Contaminated Recovery of Pu from platinum 
Platinum, 430-REC-ROO, 3/1178 boats using nitric/hydrofluoric 

None 

Dissolution ofPu residues and 
divided materials using the 

cascading dissolvers. 

one 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c P/S diagram; chemical list; 
N-24 (UCNI) process description (P/S SC) 

TWCP-3566/ c Process description 
N-24A 
(UCNI) 

TWCP-3566/ c P/S diagram; chemical list; 
N-25 (UCNI) process description (P/S 

MPD) 

TWCP-3566/ c Process diagram (not P/S); 
N-26 (UCNI) process description 

TWCP-3566/ c Process description 
N-26A 
(UCNI) 

TWCP-3566/ c Process description 
N-27 (UCNI) 

Source 

Slag and Crucible Dissolution 
Procedure; 424-REC-ROO, 
l/26/78 

Dissolution of Sand, Slag, and 
Crucible in 6-inch Cascade 
Dissolvers; Six-Inch Cascade 
Dissolvers, 424-REC-ROO and 
R03 through R08, 5/18/88 
through 8/26/97 

Pneumatic Salt Crusher, 444-
REC-ROO, 1/29/90 

Multipurpose Cascade Dissolver 
System, 489-REC-ROO through 
ROl, 10/04/91 through 9/27/94 

Alkaline Leach of Chloride 
Contaminated Plutonium 
Oxides, 450-REC-ROO, 
08/21/89 

Dissolution of High Salt and/or 
Chloride Contaminated 
Plutonium Dioxide, 448-REC-
ROO, 1/6/88 

Distillation of Am IX Column 
Effiuents to Reduce Acidity and 
Volume, 470-REC-ROI, 
08/27/84 

Summary 

Slag and crucible dissolution for 
plutonium recovery. 

Later revisions addressed recovery 
of Pu from residues of sand, slag, 
and crucible using a 6" cascade 
dissolver system. 

Salt crusher is used to prepare feed 
materials for the six-inch 
cascading dissolver. No chemicals 
used. 

Operation of multipurpose cascade 
dissolver system for processing 
impure Pu bearing feeds. 

Chloride contaminated Pu oxides 
are leached using 0.5 M sodium 
hydroxide to remove chloride 
contamination. 

Recovery of plutonium from 
chlorinated oxide received from 
Rocky Flats. 

Distillation of Am ion exchange 
column effluents to reduce acidity 
and volume. 

None 

None 

None 

None 

Attachment 1 
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Limitations 

This is a hand written, 
temporary? procedure. It may 
have been a proposed 
procedure that was never 
implemented. No final version 
of this procedure was found. 

None 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.I-005,R.2/IC I (LA-UR-02-I7I5) 
Effective Date: 03/2I/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c Diagram (not P/S); chemical 
N-28 (UCNI) list; process description, (P/S 

AL based on description) 

TWCP-3566/ c Diagram (not P/S); chemical 
N-29 (UCNI) list; process description (P/S 

ML based on description) 

TWCP-3566/ c Process description 
N-30 (UCNI) 

TWCP-3566/ c Process description 
N-30A 
(UCNI) 

TWCP-3566/ c Chemicallis4 process 
N-30B description. 
(UCNI) 

TWCP-3566/ c Chemical list, process 
N-30C description. 
(UCNI) 

Source 

Ash Leaching, 423-REC-ROO 
through R05, l/26/78 through 
9114/90 

Leaching of Contaminated 
Metals in Nitric Acid, 431-REC-
ROO and RO I, 10/18/90 through 
1/27/94 

Processing of Contaminated 
Solids, 420-REC-ROO and R01, 
01/26/78 through 07/09/84 

Dissolution of Materials, 440-
REC-ROO through R01, 2/25/78 
through 12/16/85 

Plutonium Metal Dissolution, 
441-REC-ROO through R01, 
2/25/78 through 3/2/83 

Dissolution of Oxide Derived 
from Calcination of Oxalate; 
Standard Operating Procedure 
for the Dissolution of Oxide 
Whose Nitrate Solutions are 
Destined for the Metal Prep 
Line; The Dissolution of 
Plutonium Dioxide Derived 
from Calcined Plutonium 
Oxalate, 442-REC-ROO through 
R02, 2/25/78 through 5/23/84 

Summary 

Recovery of Pu from on-site and 
off-site ash by leaching with nitric 
acid and calcium fluoride. 

Recovery ofPu from non-Pu metal 
pieces by leaching in hot nitric 
acid - calcium 
fluoride/hydrofluoric acid. 

Processing of contaminated solids 
for Pu recovery. 

Dissolution of metals, alloys, 
casting skulls and plutonium 
compounds in nitric acid and 
hydrofluoric acid. Cr may be in the 
waste from metals, alloys and 
skulls. 

Dissolution of plutonium metal 
and alloys in nitric acid and 
hydrofluoric acid. 

Dissolution of plutonium dioxide 
derived from calcined plutonium 
oxalate in nitric acid and 
hydrofluoric acid. 

Attachment I 
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Limitations 

P/S code of AL assigned based 
on title and description. 

P/S code ofML assigned based 
on title and description. 

None 

None 

ROO was renewed on 3/2/83. 
RO l has no approval signatures 
or date. 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c Chemical list, process 
N-30D description. 
{UCNI) 

TWCP-3566/ c Diagram (not PIS), chemical 
N-30E list, process description. 
(UCNI) 

TWCP-3566/ c Chemical list, process 
N-30F description. 
(UCNI) 

TWCP-3566/ c P/S diagram, chemical list, 
N-31 (UCNI) process description {P/S NC) 

TWCP-3566/ c P/S diagram; chemical list; 
N-32 (UCNI) process description {P/S HD, 

CD,HCD) 

Source 

Dissolution of Oxide Derived 
from Passivation of Carbides, 
Metal or Casting Skulls, 443-
REC-ROO through ROl, 2/25/78 
through 8/2/78 

Dissolving Chloride Melt 
Portion ofElectrorefining 
Residues; Dissolving the 
Chloride Melt Portion of Salt-
Stripping Residue, 444-REC-
ROO through ROI, 2/25/78 
through 9/26/83 

Dissolution of Residues for Ion-
Exchange Feed; Standard 
Operating Procedure for the 
Residue for Ion-Exchange Feed, 
447-REC-ROO through R01, 
7/13/79 through 6/30/81 

Pickling or Surface Leaching, 
421-REC-ROO and R01, 1/26/78 
through ?; Leaching of 
Noncombustible Materials in 
Nitric Acid, 421-REC-R03 
through R09, 2/18/87 through 
3/27/97 

Dissolution of Chloride 
Generated Cake in Nitric Acid; 
Dissolution ofPu Hydroxide 
Cake in Nitric Acid, 442-REC-
ROO through R03, 11/14/88 
through 01/16/97 

Summary 

Dissolution of plutonium oxides 
derived from plutonium carbides, 
anodes, metal or casting skulls that 
have been passivated in a furnace. 
The oxides are dissolved in nitric 
acid and hydrofluoric acid. 

Chloride salts from electrorefining 
are dissolved in sodium hyroxide. 
Then nitric-hydrofluoric acid is 
used to dissolve filtered solids. 
Acid filtrate is sent to ion 
exchange. Appears to be related to 
hydroxide cake dissolution. 

Dissolution of plutonium residues 
from oxide dissolution in nitric 
acid and hydrofluoric acid. 

Recovery of Pu from surface 
contamination of noncombustible 
material by pickling or surface 
leaching. 

Dissolution of Pu hydroxide cake 
from chloride operations in nitric 
acid. 

None 

None 

None 

Attachment 1 
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Limitations 

Draft R09 also contains P/S 
code DO (Dissolution of 
Oxide) 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3566/ c P/S diagram; chemical list; 
N-33 (UCNI) process description (P/S 

MELL) 

TWCP-3567/ c Chemical list; process 
N-34 (UCNI) description 

TWCP-3567/ c Diagram (not P/S); chemical 
N-35 (UCNI) list; process description 

TWCP-3567/ c P/S diagram; chemical list; 
N-36 (UCNI) process description (P/S AT) 

TWCP-3567/ c P/S diagram; chemical list; 
N-37 (UCNI) process description (P/S SP) 

TWCP-3567/ c P/S diagram, chemical list, 
N-37A process description (P/S OD 
(UCNI) and SP) 

Source 

Mediated Electro-Oxidation of 
Low-Level Organic Waste 
(formerly Catalyzed 
Electrochemical Plutonium 
Oxide Dissolver), 490-REC-
R02, 9/26/94 

Silica Removal from Americium 
Feed Solutions, 468-REC-ROO 
and ROl, 10/06/83 through 
11/29/83 

Residue Leaching, 426-REC-
ROO, 2/27/87 

Incinerator Ash R&D Facility, 
427-REC-ROO, 8/22/88 

Dissolution ofF ilter Residues 
and Glovebox Sweepings in Hot 
HN03-HF; Dissolution of Filter 
Residues, Impure Oxide, and 
Glovebox Sweepings, 446-REC-
ROO through R06, 2/3/89 
through 3/27/97 

Dissolution of Impure 
Plutonium Dioxides, Filter 
Residues, and Glovebox 
Sweepings in Hot HN03-HF, 
447-REC-R02, 12/18/86 

Summary 

Mediation electro-oxidation of 
low-level organic waste 
(MELLOW) uses cobalt nitrate or 
cerium nitrate as a catalyst to 
recover Pu from cellulose-based 
material. 

Silica removal from Am feed 
solution. 

Removal of Si02 from solid 
residues by hydrofluorination to 
recover Pu. 

Incinerator ash R&D facility for 
processing of incinerator ash from 
Los Alamos and Rocky Flats. 

Plutonium recovery from residues 
using nitric acid with a fluoride 
catalyst. 

Plutonium recovery from residues 
using nitric acid with a fluoride 
catalyst. 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

P/S diagrams were added via 
memo on 1/28/85 and 2/13/87. 
Appears as though P/S 
diagrams were not finalized. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC I (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* 

TWCP-3567/ 
N-38 (UCNI) 

D 

c 

c 

Information 

LANL policy on RCRA F
codes 

diagram; chemical list; 
process description (P/S LR) 

Diagram (not PIS); chemical 
list; process description (P/S 
RR) 

Source 

Interview with Pam Rogers and 
Alice Barr 

Interview with Jim Foxx ofT A-
55 

Diagram (not P/S); chemical Anion Exchange, 461-
list; process description uu~'--'''H,>J'V through R02, 2/25/78 

11/29/88 

Summary 

Solvent F-codes will apply to all 
waste streams generated from a 
processing an intermediate product 
once solvents are identified in that 
process. 

anion exchange for the 
system to recover and 

purity Pu to weapon's grade 
specifications for storage as an 
oxide. 

Pu eluate solution from the ion 

None 

None 

anion exchange utilizing an None 
exchange resin in nitric acid 

retains the nitrato complex of 
Pu (IV) over most cationic 
impurities. 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record l'io. Code* Information 

TWCP-35671 c PIS diagram, chemical list, 
N-45 (UCNI) process description (PIS 

RFXLRDS) 

TWCP-35671 c Chemical list; process 
N-46 (UCNI) description 

TWCP-35671 c PIS diagram; chemical list; 
N-47 (UCNI) process description (PIS 

RFX) 

TWCP-35671 c Process description 
N-48 (UCNI) 

TWCP-3567/ c P/S diagram; chemical list; 
N-50 (UCNI) process description (P/S OY) 

TWCP-35671 c PIS diagram; chemical list; 
N-51 (UCNI) process description (PIS LR, 

DS,RCM,RR) 

TWCP-3567/ c Process description 
N-51A 
(UCNI) 

Source 

Nitrate Anion Exchange [for the 
Dissolved Solids (DS) System], 
473-REC-ROO through R06, 
10/17189 through 7/24198 

Procedure for Eluting Plutonium 
From Ion Exchange Columns, 
473-REC-ROO and ROI, 8115179 
through 12/2182 

Nitrate Anion Exchange for the 
Rich-Feed Ion-Exchange 
System, 495-REC-ROO and ROI, 
4129192 through 12/15193 

Alternate Procedure for 
Conversion of Plutonium 
Oxalate to Oxide; Conversion of 
Plutonium Oxalate to Oxide 
Using Heat Lamp and Hot Plate, 
477-REC-ROO through R02, 
2/03/81 through 5/14/87 

Oxalate Precipitation of Nitrate 
Solutions, 479-REC-ROO 
through R03, 4/30181 through 
2/14/89 

Oxalate Precipitation and 
Calcination of Ion-Exchange 
Elutes, 466-REC-ROO through 
R03, 2125/78 through 6/15189 

Calcination; Hydrocalcination, 
437-REC-ROO through ROI, 
3/5/87 through 2113/89 

Summary 

Nitrate anion exchange process in 
general. The procedure starts out 
describing only the dissolved 
solids system and changes to a 
general description of nitrate anion 
exchange. 

Recovery of accountable amounts 
ofPu by eluting the Pu from the 
ion exchange columns used in Am 
production. 

Nitrate anion exchange for the 
rich-feed ion exchange system. 

Pu oxalate is converted to an oxide 
by heating with a heat lamp and 
hot plate. 

The feed for this precipitation 
process comes from the nitrate 
dissolution of relatively pure on-
site and off-site oxides. 

Pu in ion exchange elutes are 
precipitated as an oxalate and the 
oxalate is calcined to an oxide. 
This operation feeds P/S OY. 

Wet plutonium oxalate cake is 
burned in a furnace and converted 
to plutonium oxide. 

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TW CP-AK-2.1-005 ,R.2/IC 1 (LA-UR -02-1 715) 
Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-3567/ c P/S diagram; chemical list, 
N-52 (UCNI) process description (P/S PR) 

TWCP-3567/ c Diagram (not P/S); chemical 
N-53 (UCNI) list; process description 

TWCP-3567/ c Diagram (not P/S); chemical 
N-54 (UCNI) list; process description 

TWCP-3567/ c P/S diagram; chemical list; 
N-55 (UCNI) process description (P/S OH) 

TWCP-3567/ c Process description 
N-56 (UCNI) 

TWCP-3567/ c P/S diagram; process 
N-57 (UCNI) description (PIS RB and 

RBJ) 

Source 

Peroxide Precipitation, 480-
REC-ROO and RO I, 1/21/87 to 
2114/89 

Peroxide Precipitation, 464-
REC-ROO and RO 1, 2/25/78 
through? 

Thorium Fluoride Precipitation, 
468-REC-ROO and R01, 1/26/78 
through? 

Procedure for Americium 
Hydroxide Precipitation and 
Filtration ; Filtration of Caustic-
Treated Peroxide Filtrates, 469-
REC-ROO through R03, 8/15/79 
through 12119/86 

Homogenization of Plutonium 
Oxide Product by Auger 
Mixing, 432-REC-ROO, 
02/14/89 

Oxide Roasting and Blending, 
433-REC-ROO through R01, 
1/28/87 through 1/30/89 

Summary 

Separation ofPu from catatonic 
impurities with the use of 
hydrogen peroxide for 
precipitation ofthe Pu. 

Separates Pu from cationic 
impurities such as Ca, Cr, Mg, Ce, 
Co, AI, and Am by peroxide 
precipitation 

Separates thorium from Pu by 
forming the insoluble ThF 4 

precipitate. 

Am recovery from the filtrate 
which results from the 
precipitation of Pu peroxide in the 
FFTF Oxide Production Process. 

Filtration of caustic-treated 
peroxide filtrates. These solutions 
are generated with the peroxide 
filtrate solutions and are dripped in 
to a caustic solution to destroy 
peroxide. 

Homogenization of Pu02 by auger 
mixing. 

Assayed oxide from the vault is 
blended, sintered, reblended and 
sampled. This material is then used 
as feed for Pu metal production or 
direct oxide reduction. Pu metal 
may also be burned to an oxide. 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TW CP-AK-2.1-005 ,R.2/I C I (LA-UR -02-1715) 
Effective Date: 03/21102 

Information 
TWCP Category 
Record No. Code* 

TWCP-3567/ 
N-57A 
(UCNI) 

TWCP-3567/ 
-578 

(UCNI) 

TWCP-
3567/N-59 
(UCNI) 

TWCP-3568/ 
N-62 (UCNI) 

TWCP-3568/ 
-63 (UCNI) 

c 

c 

c 

c 

c 

Information 

Process description (P/S DS 
RR) 

P/S Diagram; process 
description (P/S EV) 

diagram; process 
description (P/S EV) 

Source Summary 

Roasting and Blending JR., 443- Pu oxide is rebumed, sieved, 
REC-ROO and 443-REC-R02, blended, and sampled. 
1/3 0/89 through 10/3 0/89 

Roasting and Blending JR., 434- oxide is rebumed, sieved, 
3/6/92; 434- u'"'''u"u, and sampled. 

-R03, 3/3/93; 434-REC-
ROO (Draft and Final) through 
434-REC-R02, 4/15/94 through 
8/15/97 

Sampling Procedure for the Ion- Collecting samples of nitrate 
Exchange Process - DS and RR, solutions to determine plutonium 

17-GEN-ROO and R01, 4117/86 content and determine which ion 
through 1/23/89 exchange process should be used 

for recovery 

Treatment of Evaporator Treatment of evaporator bottoms 
Rn1t''"'" 485-REC-ROO through generated from the volume 
R02, 7/13/84 through 2/09/89 of feed from ion 

exchange columns. The reduced 
solution goes to cement fixation 
and the salts are discarded. 

one 

one 

Computer Operated Nitric Acid Computer operated nitric acid None 
Volume Reduction & Treatment volume reduction and treatment of 
of Evaporator Bottoms, 485- evaporator bottoms. 
REC-ROO through R03, 10/4/89 
through 8/31195 

itric Acid Process Evaporator, Evaporation process for reducing 
485-REC-R04 and R05, the volume of process-generated 
11/20/96 through 9/9/97 nitric acid/salt mixtures. 

Attachment 1 
Page 14 of21 

Limitations 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Information 
Category 

Code* 

c 

c 

B 

Information 

IS diagram; chemical list 
process description (P/S EV) 

1 ""'''""·"'"'""' list; process 
description 

RCRA-codes for evaporator 
bottoms 

Source 

Nitric Acid Volume 
Reduction, 484-REC-ROO 
through R02, I 0/5/84 through 

5/90 

Auxiliary Activities for Cement 
Fixation, TRU-NMT2-DP11-
ROO (Draft), 04/13/94 

C Process description (P/S CF) libration of the pH Electrode 
for Cement Fixation, TRU
NMT2-DP-06-ROO, no date 

C P/S Diagram; chemical list; Fixation ofProcess 
process description (P/S CF) 

Summary 

acid volume reduction by 
processing ion exchange effluent 
through an evaporator. 

10Jlen>tlcm of the mini-evaporator 
to reduce the volume of nitrate 
feed solutions. 

Auxiliary activities for cement 
fixation, such as preparing the 
55-gallon drum, attaching and 
detaching drums from glovebox, 
and filing the cement hopper. 

Attachment 1 
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* Information Category Codes: A= forms intended for use in waste certification, 8 =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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TWCP 
Record No. 

TWCP-3568/ 
N-70 (UCNI) 

TWCP-3568/ 
N-71 (UCNI) 

TWCP-3568/ 
N-72 {UCNI) 

TWCP-3568/ 
73 (UCNI) 

TWCP-3568/ 
N-74 (UCNI) 

Information 
Category 

Code* Information 

C PIS Diagram; Process; 
description (P/S CF ) 

c Process description (P/S CF) 

c Chemical list; process 
description (P/S CF) 

Source 

Certification of Waste for 
Cement Fixation, TRU-NMT2-
DP-12, ROO; Certifying Waste 
for Cement Fixation, TRUWM
TA55-DP-12-ROO; 4/20/93 
through 7/10/97 

Documentation for Cement 
Fixation, TRU-NMT2-DP-l4, 
ROO and ROl; TRUWM-TA55-
DP-14-ROO; 3/04/93 through 
7110/97 

Cement Fixation of Process 
Residues in One-Gallon Cans, 
TRU-MST12-DP-03, ROO, 
04/27/87 

c Diagram (not P/S); chemical Scrubber System for Cement 

c 

list; process description Fixation Operations, 483-REC
ROO, 01/30/89 

Chemical list; process 
description (P/S CF) 

Comments on draft Nitrate 
Process AK Report 

Organic Liquid Emulsification, 
TRU-NMT2-DP-13, ROO; 
TRUWM-TA55-DP-13-ROO; 
8/30/93 through 9/30/94 

with Tim Hayes of 
TA-55 Nitrate Operations, 
1/4/00 

Summary 

Describes how TA-55 personnel 
ensure waste destined for CF are 
properly characterized, accounted 
for, and documented. 

Documentation for cement 
fixation. Describes completing the 
paperwork and assembling the data 
package that is required to 
accompany each drum destined for 

Process residue TRU waste at T A-
55 immobilized for compliance 
with WIPP WAC. 

Operation of the nitric acid 
scrubber system to prevent the 
premature replacement of HEP A 
filters used in cementing 
operations. 

Emulsifying waste oil and other 
organic liquids for cement 
fixation. 

Clarifications on various aspects 
the Nitrate process, including P/S 
codes, time periods for P/S codes 
and specific operations, and 
appropriate terminology. 

one 

one 

one 

None 

None 
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* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Effective Date: 03/21/02 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-35681 D Additional PIS diagrams 
N-77 (UCNI) assigned to Nitrate Process 

TWCP-35681 c Clarification of information 
N-79 (UCNI) for all processes within the 

nitrates operations 

TWCP-35681 c Process descriptions, RCRA 
N-81 (UCNI) constituents, dates of 

generation, waste disposition 
(various PIS codes) 

TWCP-35681 D Clarification of specific 
N-82 (UCNI) processes within the Nitrates 

operations 

TWCP-35681 D Clarification of policy on 
N-83 (UCNI) assigning EPA HWNs to D-

listed constituents in TRU 
waste streams. 

Source 

Memo from Jim Foxx ofTA-55, 
111712000 

Comments from Tim Hayes and 
Jim Foxx on the Acceptable 
Knowledge Summary for TA-55 
Nitrate Operations, 2125100 

Nitrate Acceptable Knowledge 
Report forms completed by 
SMEs Tim Hayes and Jim Foxx 

Jim Foxx, SME, response to 
comments received on the 
Acceptable Knowledge 
Summary for TA-55 Nitrate 
Operations, 2125100 

Pam Rogers, email to John 
Musgrave, "Re: A Few Issues," 
4111100. 

Summary 

PIS diagrams and codes assigned 
to Nitrate Operations by TA-55 
personnel. 

Details provided for all processes 
within the nitrates operations. 

General process descriptions, 
RCRA constituents, dates of 
generation, and waste disposition 
for PIS codes without procedures. 

Resolutions to the questions and 
issues raised by Pam Rogers 
during her review of the 
Acceptable Knowledge Summary 
for T A-55 Nitrate Operations, 
2125100 

All TRU waste streams containing 
RCRA D-listed hazardous 
constituents wi!l be assigned the 
applicable D-code(s) unless 
analytical data or other acceptable 
information demonstrates that the 
concentration of the constituent is 
below the regulatory limit. The 
text will establish the caveat that 
the D-code can be revised 
(removed) based on obtaining 
additional information. 

Attachment 1 
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Limitations 

The diagrams are provided as 
"stand-alone" pieces of 
information. There are no 
procedures associated with 
these diagrams and so chemical 
use, process description, and 
applicability to the nitrate 
process can not be established. 

None 

Procedures do not exist for 
these PIS codes. This 
information is based on SME 
knowledge. 

Information is based on SME 
knowledge. 

This policy is contrary to the 
WIPPWAP; however, the 
policy allows revisions to D-
code assignments based on 
additional information 
obtained. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record 1'\o. Code* Information 

TWCP-3568/ D Leaching equipment may 
N-84 (UCNI) result in chromium, 

cadmium, and/or lead being 
in the solution. 

Text regarding ensuring that 
incompatible waste is not 
packaged together is 
provided. 

TWCP-3730 8 Pyrophoricity 
(UCNI) characterization 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on 
calcium pyrophoricity in 
salts 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

TWCP-4100 D Information on PIS/ code 
VP2 

TWCP-4162 D Answers to questions about 
P/S codes PB, PuBe, CC, 
MB, MS, FF, BF, and other 
issues 

TWCP-4164 D Answers to questions about 
various P/S codes 

Source 

Rosemary Glenn, email to 
Karen Chandler, "Re: 
Chromium," 6/8/00 and John 
Musgrave, email to Karen 
Chandler, "Re: Light Bulb!" 
6/14/00. This email conveys 
information received from John 
Musgrave and Pam Rogers. 

Characterization of Direct Oxide 
Salts (LA-CP-95-0098) 

Memo (MST -12-AR0-8 8-052) 

Memo (MST-12-AR0-88-077) 

TA-55 Document, 406-GEN-
ROO 

Nitrate AK report form 
completed by SME Jim Foxx, 
and corrected on 09/26/00 

Interview with Jim Foxx, 
10/12/00 

Interview with Jim Foxx, 
10/16/00 

Summary 

Processes that leach equipment 
may have chromium, cadmium, 
and/or lead in the solutions from 
stainless steel, shielding, and other 
metal feed materials. 

TA-55 runs a DOT incompatibility 
analysis on waste being sent to 
TA-54. 

Hydrogen generation and 
pyrophoricity of DOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts. 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 

General process description, 
RCRA constituents, time line, and 
waste disposition 

Answers to questions on use of 
asbestos at TA-55, non-defense 
activities, and specific P/S codes in 
chloride operations. 

Answers to questions on use of 
Ag, disposal of ash and resins, and 
use of gases. 
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Limitations 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

Procedures do not exist for 
these P/S codes. This 
information is based on SME 
knowledge 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D = interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-4166 D Answers to questions about 
P/S codes DO, EV, HP, CF, 
OR,RM,PY 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of Ag 
from ash 

TWCP-4720 B Describes the procedure to 
be taken at T A-55 in the 
event of a misfire or 
unconsumed explosives 
(from the Impact Test 
Facility 40-mm gun, P/S 
codes ITF and ITF4) to 
ensure that explosives do not 
enter the waste stream 

TWCP-5164 D Sources ofCs-137 and Pa-
231 in TA-55 TRUwaste 

Source 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10/18/00 

40-mm Powder Breech Project 
Waste Management Plan, Rev. 2 
(issued March 27, 2000) 

Interview with Jim Foxx (TA-55 
SME) on April2, 200 I 

Summary 

Answers to questions on use of Cr 
and Ag, RCRA metals in cement, 
asbestos in furnaces and gloves, 
and disposal of spray cans used in 
gloveboxes. 

Segregation of non-defense wastes 
began on 27 August 1998; 
analytical data show that Ag in ash 
is below limits of regulatory 
concern 

Procedure to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

Plutonium operations never 
handled Cs-13 7 or Pa-231 in any 
of the Pu processing areas at T A-
55. However, Cs-137 is expected 
to be present in the wastes because 
it is a fission product of several Pu 
isotopes. Pa-231 is expected to be 
present (as a function of the age of 
the waste) because it is a decay 
chain daughter ofPu-239 and U-
235. 

None 

None 
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Limitations 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell 
when this document was first 
issued, and how the potential 
for unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-5165 D Sources ofCs-137, Pa-231, 
and Cm-244 in TA-55 TRU 
waste 

TWCP-5371 D Source and processing of 
HRA materials 

TWCP-AK- A Process Acceptable 
2.1-002,R.2 Knowledge Report for 

Chloride Operations at TA-
55 

TWCP-AK- A Process Acceptable 
2.1-003 ,R.2 Knowledge Report for Metal 

Operations at TA-55 

Source 

Interview with Jim Foxx (TA-55 
SME) on Aprilll, 2001 

Interview with Jim Foxx (TA-55 
SME) on April 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Summary 

Dominant source ofCs-137 
expected to be due to residual 
contamination from original 
separation ofPu from production 
fuel. Cm-244 introduced in P/S 
code DOP starting in 1988, but 
could also show up after that date 
in IS, WE, CA and CF. 

HRA refers to process residues 
sent from Hanford Reservation to 
T A-55 for plutonium recovery. 
This material was sent through 
nitrate operations but its waste was 
tracked by its source code (HRA) 
instead of the PIS code in which 
the waste was generated. To be 
conservative, all HWNs that are 
applicable to P/S codes in nitrate 
operations (other than the 
cementation processes CF and HP) 
are also applied to wastes from 
HRA. These HWNs are D005, 
D006, D007, D008, D009, and 
DOll. 

Detailed information on each P/S 
code for chloride operations at 
TA-55 

Detailed information on each P/S 
code for metal operations at TA-55 

None 

None 

None 

None 
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* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished 
data, and D =interviews, memos, and letters 
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Information 
TWCP Category 
Record No. Code* Information 

TWCP-AK- A Process Acceptable 
2.1-004,R.2 Knowledge Report for 

Miscellaneous Operations at 
TA-55 

TWCP-AK- A Process Acceptable 
2.1-006,R.2 Knowledge Report for 

Pyrochemical Operations at 
TA-55 

TWCP-AK- A Process Acceptable 
2.1-007 ,R.2 Knowledge Report for 

Special Processing 
Operations at TA-55 

TWCP- c Los Alamos National 
PLAN-0.2.7- Laboratory Transuranic 
00l,R.5 Waste Characterization AK 

Information Summary 

Source 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

Generators interview and TWCP 
AK references 

LANL TA-55 waste 
management database, LANL 
T A -54 TRU waste management 
database, and TWCP AK 
reference base on generator's 
original data 

Summary 

Detailed information on each P/S 
code for miscellaneous operations 
at TA-55 

Detailed information on each P/S 
code for pyrochemical operations 
atTA-55 

Detailed information on each P/S 
code for special processing 
operations at TA-55 

Detailed information on each 
waste drum and waste stream 

None 

None 

None 

None 
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* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D =interviews, memos, and letters 
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TIMELINE FOR NITRATE OPERATIONS 
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TIMELINE FOR NITRATE OPERATIONS (continued) 
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TIMELINE FOR NITRATE OPERATIONS (continued) 
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SSD 

sx 
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UPS 

us 

US2 

VC 

VPI (see :-.lote I) 

VP2 

TIMELINE FOR NITRATE OPERATIONS (continued) 
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TIMELINE FOR NITRATE OPERATIONS (continued) 

VP3 
(see Note 2) 

VUL 

ZD 

1978 
! 

1979 

I 
11979 .... 

1980 1981 

l t--
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982 1983 1984 

_ L 9/

1
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Notes on Time Dependence ofRCRA Codes 

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

I I j 
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;*nooi -~-- - - -
. . I 
! ! ! I i 

I • 
I 

' 

I ' ' I . ! : I 
! -' D009 i 
\;;-1 i 4/8 6 ! tr3+ 
I I I 

l i 
: i 

J 11/88 

1 .. 1 

I I 

* 0008- Applies to leaded gloves which were discarded in a separate waste stream after 1992, still under the originating P/S code. 
1 D009- Mercuric nitrate used in PIS code VPl from 9/85 to 10/85. 
2 DO 11 applies to hydroxide cakes in VP3 from 9/85 to 10/85. 
3 DO 11 -Silver nitrate used in chloride ion exchange from 1985 until end of 1993, hence DO 11 applies to CD, EV, HCD, HD, IA, OS, and LR. 
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1 9 99 2 000 Present 

i!'resent 

-t 
! 

4 DO II applies to P/S code CF from 1985 through 1993. 
5 F002- RCRA-listed solvent use discontinued in chloride operations in 1992, but waste containing these solvents may have been generated until the end of 1993. Affected P/S 

codes in nitrate are CF and HP. 
6 D006 and 0008 applies to PIS code RO from 1979 to 3/89. 
7 D040 applies to P/S code RO during 1979. 
8 0006, D007, 0008, D009 applies to P/S codes CD, HCD, and HD from 1985 to the present. 
9 0006 and 0008 applies to P/S code ML from 10/18/90 to 1/27/94. 
100006 and D008 applies to P/S code VC from 10/85 to 12/89. 
110006, D007, and 0008 applies to P/S code SSD from 3/88 to 2/91. 
12D006, 0007, D008, D009 applies to P/S codes DS, EV, and LR from 1985 to the present. 
13D008 and 0009 applies from 2/79 to 7/84. 
14D006 and 0008 applies from 1/78 to present. 
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TIMELINE EXPLANATION 

• • 

•·---·--~-~--·-

-----------

The PIS code is established in either the P/S 
diagrams or in both (or all) revisions of the 
procedures designating the start and end dates 
(e.g., Rev. 0 to Rev. 1; or Rev. 0 to Rev. 5). 

The P/S code is not identified in the procedure, 
but the process description matches the P/S 
code and the description in previous or later 
revisions of the same procedure. 

Extrapolate out two (2) years beyond the last 
procedure to next possible review date. 

The P/S code is not identified in the procedure, 
but the process description matches that of the 
PIS diagram or P/S code description. 

Time period based on subject matter expert 
comments 



TWCP-AK-2.1-005 ,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents Product \Vaste Stream1 

AL Ash Leach Incinerator ash Nitric acid Plutonium solutions Leached solids 
Calcium fluoride Leaded gloves 
Aluminum nitrate 

AO Americium Americium oxalate None (physical process) Pure americium oxide Americium oxide cakes 
Processing 
Calcination 

and hydroxide cakes Leaded gloves 

AP Americium Americium in nitric Hydroxylamine nitrate Purified americium Leaded gloves 
Purification acid solutions Nitric acid solutions 

Anion exchange resin Plutonium solutions 

AS Anode Heel Plutonium oxide Nitric acid Plutonium solutions Leaded gloves 
Dissolution Hydrofluoric acid Filtered solids 

Calcium fluoride 
AT Ash Testing Incinerator ash Anion exchange resin Plutonium solutions Filtered solids(< DL) 

Sodium nitrite (20% Filtered solids Leaded gloves 
solution) 

Ferrous sulfamate (20% 
solution) 

Nitric acid 
Calcium fluoride 
Silver nitrate (only used in a 

cold lab; not present in 
TRU waste) 

EPA 
Codes 2 

0005, D006, 
0007, D008, 
*D008, D009, 

DOll 

D006, 0007, 
0008, *0008, 
D009, DOll 

D007, D008, 
*0008, 0009 

D006, 0007, 
0008, *D008, 

DOll 

0005,0006, 
0007,0008, 
*0008, DOll 

Attachment 4 
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TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

ATL Advanced Test Oxides Aluminum nitrate solution 
Line for Actinide Ash Calcium nitrate solution 
Separations Chloride salts Calcium fluoride 
RD&O 

Metals Hydrochloric acid 
Sand, slag, crucibles Hydrofluoric acid 

Nitric acid 
Anion exchange resin 
Ascorbic acid 
Ferrous ammonium sulfate 
Hydrogen peroxide 
Hydroxylamine nitrate 
Sodium nitrite 
Urea 
Diethyl oxalate 
Formamide 
Formic acid 
Oxalic acid 
Sodium hydroxide 
Sulfuric acid 

BAC Bacterial Cellulose rags Bacteria 
Decomposition (cheesecloth) 
of Cellulose 
Items 

BF Unknown name Anode heel metal None (physical process) 
for this code (plutonium oxide) 

BL Blending Plutonium oxide None (physical process) 

BM Burning Metal Plutonium oxide None (physical process) 
Plutonium metal 

Process Outputs 

Product Waste Stream1 

Plutonium oxide cakes Residues 
Nitrate salt solutions 
Bottoms solutions 
Leaded gloves 

Solutions of glucose Leaded gloves 
and other byproducts 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

EPA 
Codes2 

0005,0006, 
0007,0008, 
*0008, 0009, 

DOll 

*0008 

0006,0007, 
0008, *0008, 

DOll 

*0008 

*0008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

PIS Code P/S Title Feed Stream(s) Chemicals/Reagents 

BU Button Burning Plutonium metal None (physical process) 
buttons; anode heels 

cc Calcination Plutonium oxalate None (physical process) 
cakes 

CD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 
Calcium fluoride 

CF Cement Fixation Aqueous analytical Cement accelerator 
solutions Nitric acid 

Organic analytical Organic liquid emulsifier 
solutions Silicon defoamer 

Evaporator bottoms Sodium citrate retarder 
Evaporator salts Sodium hydroxide 
Fine particulate pH 4 phthalate buffer 

materials solution 
Oils pH 7 phosphate buffer 
Organic petroleum- solution 

based liquids Gypsum cement 
Spent ion exchange 

resins 
Americium oxide 
Calcium chloride salts 

Chloride solutions 
Filter aid 
Glovebox sweepings 
Graphite powder 
HEPA filter media 
High-fired ash 
Leached ash residues 
Leached particulate 

solids 

Process Outputs 

Product Waste Stream1 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

Cemented TRU waste Leaded gloves 

EPA 
Codes2 

D006, D007, 
D008, *D008, 

DOll 

*D008 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D007, D008, 
*D008, D009, 
DOll, D019, 
0021, D022, 
0039, F002, 

F003 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
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Process Inputs 

PIS Code P/S Title Feed Stream(s) Chemicals/Reagents 

CF Passivated uranium 
(continued) carbide 

Plutonium/thorium 
fluoride filter cakes 

Plutonium/thorium 
hydroxide filter 
cakes 

Plutonium/uranium 
filings 

Pump oils 

Silica solids 
Trioctyl phosphine 

oxide (TOPO) and 
iodine in kerosene 

Uranium oxide 

CH Characterization Plutonium oxide Nitrogen gas 
Viscous water-soluble 

liquid 

COD Chlorinated Chloride Sodium hydroxide solution 
Oxide pyrochemical salts Nitric acid 
Dissolution Hydrofluoric acid 

COL Chlorinated Chlorinated oxides Sodium hydroxide solution 
Oxide Leach Chloride 

pyrochemicalsal~ 

Process Outputs 

Product \Vaste Stream1 

Plutonium oxide Plutonium oxide slurries 
Leaded gloves 

Plutonium oxide cakes Caustic liquids 
Plutonium solutions Leaded gloves 
Plutonium residues 

Plutonium oxide cakes Caustic liquids 
(may contain barium) Leaded gloves 

EPA 
Codes2 

*D008 

*D008 

D005, *D008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

PIS Code P/S Title Feed Stream(s) Chemicals/Reagents 

CPOD Catalyzed Plutonium oxide Nitric acid 
Electrochemical Filter residues Silver nitrate 
Plutonium Oxide Glovebox sweepings Hydrochloric acid 
Dissolver 

Plastic Ferric ammonium sulfate 
hydrate 

Potassium thiocyanate 

Calcium fluoride 
Sodium chloride 
Water 
Argon 

CR Crushing and Sand, slag, crucible None (physical process) 
Pulverizing residues 

Skull oxide 
Graphite 
Magnesium oxide 
Ash 

DF DS Furnace and Plutonium oxalate None (physical process) 
Oxide cake 
Preparation 

DP Dry Processing Polycubes None (physical process) 
(polyethylene with 
plutonium oxide) 

Process Outputs 

Product Waste Stream1 

Plutonium solutions Electrolytic solutions 
Silver chloride residues 
Leaded gloves 

Crushed materials Leaded gloves 

Plutonium oxide Leaded gloves 

Crushed polycubes Leaded gloves 

EPA 
Codes2 

*0008, DOll 

*DOGS 

*DOGS 

*0008 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 

OS Ion Exchange Plutonium in nitric Anion exchange resin 
acid Aluminum nitrate 

Nitric acid 
Sodium nitrite 
Hydroxylamine nitrate 
Hydrogen peroxide (30%) 

Oxalic acid 
Hydrofluoric acid 
Sodium hydroxide 
Ferrous sulfamate 
Ferrous ammonium sulfate 
Urea 
Phenolphthalein in ethanol 
Potassium fluoride hydrate 

ED Cascade Magnesium oxide Nitric acid 
Dissolver crucibles Calcium fluoride 

Plutonium oxide Aluminum nitrate 
Oxidized metal, 

skulls, etc. 
Incinerator ash 

ETD Experimental Combustible residues Argon gas 
Thermal 
Decomposition 

EV Evaporator Ion exchange Nitric acid 
solutions Formic acid 

Nitrate salts 
Oxalate filtrates 
Nitric acid distillates 

Vacuum pump seal 
waters 

Negative-chilled 
waters 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Acidic effluents and 
solutions filtrate solutions 

Plutonium oxide Ion exchange resins 

Leaded gloves 

Plutonium in nitric acid Crucible and metal 
solutions residues 

Leaded gloves 

Plutonium oxide Water scrub solutions 
Ash 

Plutonium in nitric acid Nitrate salts 
solutions Distillate solutions 

Filtrate solutions 
Leaded gloves 

EPA 
Codes2 

D005, D006, 
0007,0008, 

*0008, D009, 
DOll 

D005, D006, 
D007, D008, 
*D008, 0009, 

DOll 

D005, D006, 
D007, 0008, 
*D008, DOll 

0006, D007, 
D008, *D008, 
0009, DOll 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

FA Americium Americium/nitric acid Oxalic acid 
Processing solution Sodium oxalate 

FC Canning Plutonium oxide None (physical process) 

FX Cement to Drum Cemented waste, None (physical process) 
evaporator bottoms 

GMS Open Gradient Magnesium oxide None (physical process) 
Magnetic Graphite 
Separation Sand, slag, and 

crucible residues 
Plutonium processing 

residues 

HC Calcination Plutonium oxalate Water vapor 
cakes 

HCD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 

Calcium fluoride 

HD Hydroxide Cake Hydroxide cakes Hydrofluoric acid 
Dissolution (from chloride Nitric acid 

operations) Aluminum nitrate 
Calcium fluoride 

HGMS High Gradient Soil and clay Water 
Magnetic 
Separation 

Process Outputs 

Product Waste Stream' 

Americium oxalate Leaded gloves 
cakes 

Americium oxalate 
solutions 

Plutonium oxide Leaded gloves 

None Packaged cemented 
waste 

Leaded gloves 

Plutonium-rich Plutonium-lean 
materials materials(< DL) 

Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

Plutonium residues Plutonium residues 
(<DL) 

EPA 
Codes2 

*D008 

*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

*D008 

*D008 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

D006, D007, 
D008, D009, 

DOll 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Process Inputs 

P/S Code P/S Title Feed Stream(s) Chemicals/Reagents 

HP Cement Fixation Evaporator bottoms Sodium hydroxide 
Vacuum pump oils Portland cement 

Tributylphosphate and Gypsum cement 
iodine in kerosene Surfactant (polyoxy-

Analytical chemistry ethylene-20-sorbitan) 
solutions 

Salts 
Leached filter paper 

residues 
Ash 
Miscellaneous 

solutions 
Americium oxide 

HRA Hanford Process residues from Not specified 
Reservation Hanford Reservation 
materials 

IA Impure Americium hydroxide None (no processing 
Americium cakes performed) 
Holding for 
Discard 

IS Incinerator Combustible materials Sodium hydroxide solution 
(e.g., rags, paper Potassium hydroxide 
wipes, wood) (less solution 
than 10% plastic and 
rubber) 

LC Uranium/ Plutonium oxide Nitric acid 
Plutonium Hydrofluoric acid 
Processing Oxalic acid 

Sodium oxalate 

Process Outputs 

Product Waste Stream' 

Cemented waste 
Leaded gloves 

Recovered plutonium Not specified 

Americium hydroxide Leaded gloves 
cake 

Scrubber solutions Ash 

Scrubber solutions ( < 
DL) 

Pump seal solutions 

Leaded gloves 

Plutonium oxalate Acidic solutions 

Uranium nitrate 
solutions 

Leaded gloves 

EPA 
Codes2 

D007, D008, 
*D008, D009, 
DOll, D019, 
D021, D022, 
D039, F002, 

F003 

D004, D005, 
D006, D007, 

D008, *D008, 
D009, DOlO, 

DOll 

D006, D007, 
D008, *D008, 
D009, DOll 

D005, D006, 
D007, D008, 
*0008, DOll 

*D008 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

LGI Non Debris (metal, glass, Nitric acid 
Combustible plastic) 
Leach 

LG2 Hydroxide Cake Hydroxide cakes Nitric acid 
Dissolution 

LR Ion Exchange Plutonium in nitric Ferrous ammonium sulfate 
acid solutions Nitric acid 

Hydroxylamine nitrate 

Oxalic acid 
Aluminum nitrate 
Hydrofluoric acid 
Urea 
Anion exchange resin 
Sodium nitrite 
Hydrogen peroxide 
Ferrous sulfamate 
Phenolphthalein in ethanol 
Potassium fluoride hydrate 

MAG Magnetic Magnesium oxide None (physical process) 
Separation Graphite 

Sand, slag, and 
crucible residues 

Plutonium processing 
residues 

MAS RD&D Magnesium oxide None (physical process) 
Experimental Graphite 
Process Sand, slag, and 

crucible residues 
Plutonium processing 

residues 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Acidic effluents 
solutions Acidic filtrate solutions 

Plutonium oxide Anion exchange resins 
Leaded gloves 

Plutonium-rich Plutonium-lean 
materials materials(< DL) 

Leaded gloves 

Plutonium-rich Plutonium-lean 
materials materials(< DL) 

Leaded gloves 

EPA 
Codes2 

D006, D008, 
*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

D005, D006, 
D007, D008, 
*D008, D009, 

DOll 

*DOOS 

*D008 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 

MB Nitric Molten salt extraction Hydrochloric acid 
Dissolution of salts Nitric acid 
Molten Salts 

MELL Mediated Cellulose-based Nitric acid 
Electro- materials Cobalt nitrate 
Oxidation of Cerium nitrate 
Low Level 

Platinum anode 
Waste (LLW) 

Titanium anode 

Stainless steel cathode 

MF Metals Furnace Plutonium metal items None (physical process) 

ML Non-Plutonium Metal equipment w/ Nitric acid 
Metal Leach Pu surface Calcium fluoride 

contamination Hydrofluoric acid 

MPD Cascade Plutonium oxide (salts Nitric acid 
Dissolver or residues) Calcium fluoride 

Incinerator ash Potassium hydroxide 

Sodium hydroxide 

Aluminum nitrate 

NC Non- Noncombustible Calcium fluoride 
Combustible material w/ surface Pu Nitric acid 
Leach contamination Hydrofluoric acid 

Aluminum nitrate 

Argon 

NL Non- Debris (metal, glass, Nitric acid 
Combustible plastic) 
Leach 

NR Nitrate Recovery None (not activated) None 

Process Outputs 

Product Waste Stream1 

Plutonium solutions Acidic solution 

Leaded gloves 

Plutonium solutions Plutonium oxide 

Plutonium oxide (<DL) 

Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium solutions Metal equipment 

Leaded gloves 

Plutonium solutions Plutonium residues 

(<DL) 

Leaded gloves 

Plutonium solutions Leached 
noncombustible solids 

Leaded gloves 

Plutonium in nitric acid Residues(< DL) 
solutions Leaded gloves 

None None 

EPA 
Codes2 

*D008 

D006, D007, 
D008, *D008, 
D009, DOll 

*0008 

D006, 0008 
*0008 

0005, D006, 
0007,0008, 

*D008, 0009, 
DOll 

D006, 0008 
*DOOS 

D006, D008 
*0008 

None 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code P/S Title Feed Stream(s) Chemicals/Reagents 

OD Oxide Coarse oxides Nitric acid 
Dissolution Hydrofluoric acid 

Aluminum nitrate 
Calcium fluoride 
Argon 

OH Hydroxide Americium hydroxide Nitric acid 
Precipitation solutions from the Sodium Hydroxide 

FFTF and Breeder 
Oxide Production 
processes 

OY Oxalate Plutonium nitrate Oxalic acid 
Precipitation solution (eluate Urea 

from anion Hydroxylamine nitrate 
exchange) 

Nitric acid 
Aluminum nitrate solution 

PA Passivation Glovebox sweepings, None (physical process) 
oxides containing 
on oxidized 
plutonium metal, 
carbides, and 
nitrides 

PAF Passivation Pyrophoric plutonium Argon gas 
Furnaces metal and alloys 

PR Peroxide Oxide dissolution Hydrogen peroxide 
Precipitation filtrate Nitric acid 

Sulfuric acid 
Sodium hydroxide 

PS Peroxide Plutonium-containing Hydrogen peroxide 
Precipitation of nitric acid solutions Nitric acid 
MSE Salts Sodium hydroxide solution 

Process Outputs 

Product Waste Stream' 

Plutonium in acidic Plutonium residues 
solutions (<DL) 

Leaded gloves 

Americium solutions Americium solutions 
Plutonium solutions (<DL) 

Leaded gloves 

Plutonium oxalate Plutonium solutions 
cakes (<DL) 

Plutonium oxide Leaded gloves 
Plutonium solutions 

Plutonium oxide Leaded gloves 
Passivated materials 

Plutonium oxide Leaded gloves 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Leaded gloves 
solutions 

Americium oxalate 
cakes 

EPA 
Codes2 

D006, D007, 
DOOS, *DOOS 

D006, D007, 
D008, *D008, 
D009, DOll 

*DOOS 

*D008 

*D008 

*D008 

*D008 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 

PT Plutonium/ Plutonium/ thorium Nitric acid 
Thorium oxide residues Nitrate-based ion exchange 
Separation resin 

Sodium hydroxide 

Chloride-based ion 
exchange resin 

PTS RD&D Variety of residue None (physical process) 
Pretreatment matrices, including 
Study ash 

RB Roasting and Plutonium oxide None (physical process) 
Blending 

RBJ Roasting and Plutonium oxide None (physical process) 
Blending Jr 

RC Rotary Calciner Ash None (physical process) 

Graphite crucibles 

Uranium oxide 

RCM Rich Column Plutonium in nitric Anion exchange resin 
Material Ion acid solutions Aluminum nitrate 
Exchange Nitric acid 

Sodium nitrite 

Hydroxylamine nitrate 

Hydrogen peroxide 
Oxalic acid 

Hydrofluoric acid 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Caustic liquids 
solutions Thorium-containing 

residues 

Leaded gloves 

None Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium oxide Leaded gloves 

Calcined ash Leaded gloves 

Plutonium in nitric acid Acidic effluent solutions 
solutions Filtrate solutions 

Plutonium oxide Leaded gloves 

EPA 
Codes2 

D007, *DOGS 

D005, D006, 
D007, DOOS, 
*DOGS, DOll 

D006, D007, 
*D008 

D006, D007, 
*DOOS 

D005, D006, 
D007, D008, 
*DOOS, DOll 

D005, D006, 
D007, *DOOS 
D008, D009, 

DOll 

Attachment 4 
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References 

N-81/TWCP-
3568 

N-81/TWCP-
3568 

N-57 N-57 AN-
57B 

(all in TWCP-
3567) 

N-57 N-57A N-
57B 

(all in TWCP-
3567) 

N-81/TWCP-356 
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TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

RFX Ion Exchange Plutonium in nitric Anion exchange resin 
acid solutions Aluminum nitrate 

Nitric acid 
Hydroxylamine nitrate 
Hydrogen peroxide 
Oxalic acid 

Hydrofluoric acid 
Sodium Nitrite 
Sodium Hydroxide 
Phenolphthalein in ethanol 

Potassium fluoride hydrate 

RO Oil Recovery Vacuum pump oils Trichloroethylene (used 
Contaminated once in 1979) 

organics 

RR Ion Exchange Plutonium in nitric Anion exchange resin 
acid solutions Aluminum nitrate 

Nitric acid 
Sodium nitrite 
Hydroxylamine nitrate 

Hydrogen peroxide 
Oxalic acid 
Hydrofluoric acid 

sc Cascade Sand, slag, and Potassium hydroxide 
Dissolver, G437 crucible residues Sodium hydroxide 

Ash Nitric acid 
Magnesium oxide Aluminum nitrate 

crucibles Calcium fluoride 
Hydrofluoric acid 

Process Outputs 

Product Waste Stream1 

Plutonium in nitric acid Acidic effluents and 
solutions filtrate solutions 

Plutonium oxide Ion exchange resins 

Leaded gloves 

Plutonium residues Oils and organics on 
vermiculite 

Leaded gloves 

Plutonium in nitric acid Acidic effluents and 
solutions filtrate solutions 

Plutonium oxide Ion exchange resins 
Leaded gloves 

Plutonium in nitric acid Alkaline scrubber 
solutions solutions 

Plutonium oxide Residues(< DL) 
residues Leaded gloves 

EPA 
Codes2 

0005,0006, 
D007, *0008 
D008, D009, 

DOll 

D006, *D008, 
0040 

0005, D006, 
0007, D008, 
*D008, D009, 

DOll 

D005, D006, 
D007, 0008, 
*D008, D009, 

DOll 
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N-59/TWCP-
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TWCP-AK-2.1-005 ,R.2/I C 1 (LA-UR -02-1715) 
Effective Date: 03/21/02 

Process Inputs 

P/S Code PIS Title Feed Stream(s) Chemicals/Reagents 

SP Scrap Filter residues Nitric acid 
Dissolution, Glovebox sweepings Hydrofluoric acid 
G438 Coarse oxides Aluminum nitrate 

Calcium fluoride 
Argon 

SSD Special Scrap Miscellaneous oxide Nitric acid 
Dissolution scrap items Hydrofluoric acid 

sx Americium Americium-containing Nitric acid 
Processing hydroxide cakes 
Silicon Removal 

TDC Thermal Cellulose items Potassium hydroxide 
Decomposition Argon 
of Cellulose Filter Aid 
Items R&D 

UPS Uranium! Uranium-plutonium Aluminum nitrate 
Plutonium oxide mixtures Nitric acid 
Separation 

us Uranium Calcined solid Nitric acid 
Separation for solutions containing Oxalic acid 
Solid Solution uranium or plutonium Sodium oxalate 
Feed oxide 

US2 Uranium Plutonium1uranium Nitric acid 
Separation for oxide 
Non-Solid 
Solution Feed 

vc Variable CSMO Miscellaneous oxide Nitric acid 
Scrap scrap items Hydrofluoric acid 
Dissolution 

Process Outputs 

Product Waste Stream1 

Plutonium oxide Acidic scrubber 
residues solutions 

Plutonium filtrate Residues (<DL) 
solutions Leaded gloves 

Plutonium in nitric acid Residues 
solutions Leaded gloves 

Americium solutions Silica gels 
Leaded gloves 

Plutonium solutions Caustic scrubber 
Plutonium residue solutions 

Ash Plutonium solutions 
(<DL) 

Leaded gloves 

Plutonium oxide Uranium wash and 
filtrate solutions 

Leaded gloves 

Plutonium oxide Acidic uranium 
solutions 

Leaded gloves 

Plutonium oxide Acidic uranium 
solutions 

Leaded gloves 

Plutonium nitrate Residues(< DL) 
solutions Leaded gloves 

EPA 
Codes2 

D006, D007, 
D008, *D008 

D006, D007, 
D008, *D008 

*D008 

D005, D006, 
D007, D008, 
*D008, DOll 

*D008 

*D008 

*D008 

D006, D008, 
*D008 
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Page 14 of 15 

References 

N-37/TWCP-
3567 

N-37A!TWCP-
3567 

N-81/TWCP-
3568 

N-81/TWCP-
3568 

N -6/TWCP-3548 
N-12/TWCP-

3548 

N-19/TWCP-
3566 

N-81/TWCP-
3568 

N-81/TWCP-
3568 

N-81/TWCP-
3568 



TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21/02 

Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

VPl CSMO Scrap Plutonium/aluminum Nitric acid 
Dissolution alloy Mercuric nitrate (catalyst) 

Sodium hydroxide 

Oxalic acid 

Sodium oxalate 

VP2 Polycube Skins and fragments None (physical process) 
Processing of polycubes 

VP3 Hydroxide Oxalate solutions Sodium hydroxide 
Precipitation 

VUL Vessel Vessels WD-40 
Unloading Vacuum grease 

Silicon adhesive 

Pneumatic toot oil 

ZD Scrap Oxide Scrap and impure Nitric acid 
Dissolution plutonium oxide Hydrofluoric acid 

Process Outputs 

Product Waste Stream1 

Plutonium oxide cakes Aluminum metal pieces 

Plutonium oxalate Aluminum nitrate 
solutions sludge 

Leaded gloves 

Plutonium oxide Polystyrene breakdown 
products (oils) 

Vacuum pump oil 

Leaded gloves 

Plutonium hydroxide Caustic waste 
cakes Hydroxide cakes (< DL) 

Leaded gloves 

Vessels Metal and wire debris 

Residues Leaded gloves 

Plutonium oxide Leaded gloves 

Plutonium solutions 

EPA 
Codes2 

*D008, D009 

*D008 

*D008, D009, 
DOll 

D005, D008, 
*D008 

*D008 
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Page 15 of 15 

References 

N-81/TWCP-
3568 

N-811TWCP-
3568 

N-81/TWCP-
3568 

N-9/TWCP-3548 

N-81/TWCP-
3568 
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plastics, ceramic materials, paper, rags, HEPA filters, metal containers, brushes, and small tools. 
2The EPA hazardous waste codes listed apply to the solid TRU waste only and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or 
cement fixation) before becoming the final waste form to be shipped to the WIPP. The resulting treated waste stream in its final waste form is evaluated for hazardous waste 
constituents and assigned the applicable EPA hazardous waste codes at that time. All PIS codes have the potential to generate leaded gloves. See discussion in sections 3 .6.1 and 
4.2 for the disposition of these gloves. 

*D008 due to leaded gloves 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21102 

Attachment 5 
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TWCP-AK-2.1-005,R.2/IC1 (LA-UR-02-1715) 
Effective Date: 03/21 /02 

Item 
Identifi· AKNo.l Source 
cation• No, 1 

HRA Waste codes TWCP-

' D004md .S371 
' DOlO are also 

applicable to 
this PIS code 

CF Process report Process 
lists D006 as a report 
HWN 

RO Pag~change TWCP-
indicates that 4100 
noRCRA 
ocganicwere 
formedinlhe 
proeessand 
noRCRA 
metals were 
introduced 
into the 
process. 

AL Perrm Foxx, TWCP4167 
Ag {DO II) not 
above 
regulatcey 
limit! 

Page I of2 

Decision/Discrepancies Resolution Documentation 
TA-SS Nitrate Operations 

AKNo. 2 Sourre Decision/Disa"cpancy 
No.2 

Process repcrt Slllll.llllll)' Discrepancy between report and 
does not address report interview 
0004 or DOlO 

Per Jim Foxx, TWCP- Process report indicates D006 due to 

does not indicate 3567 other in formatioo 
0006 

AK process TWCP- Process report lists the HWN to be 
report lists 0006, 3568/N· conservative 
1>008, llld D040 33, 

TWCP-
These sources 3548/N· 
indicate toluene IO,N-13. 
and styrene are 
possible 
contaminants 

Process reports Process Reported DOll 
list DOll Report 

Rationale•• 

C-SME indicated add D004 
and DOlO to timeline pre 1984 . 
After 1984,no D004 a- DOlO 
per SME. See attached meeting 
notes attached. 
B-SME provided anai}tical 
information. Submit data as a 
record. See attached meeting 
notes. 
A-sME said to add these codes 
to be conservative. Possible 
contaminatioo i'om pump oils 
used in p-ocess. See attached 
meeting notes. 

B-cannot locate analytical data. 
Applying DO II to be 
conservative. See attached 
meding notes. 

Attachment 6 
Page I of2 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 

Item 
ldentili- AKNo. I Source AKNo.2 
cation* No.I 
!Sand Indicates TWCP- Process report 
CF possibility of 5165 does not indicate 

Cm-244 in ash Cm-244 
produced by the 
IS operation. 
After 1988. 
interview 
suggests Cm-
244couldbc 
present in CF 
from evaporator 
bottcms 

All TA-55 waste TWCP· Commingling of 
was defense 614 defense and non-
related based on defense, 
other interviews segregation after 
and budget 1997 and 1998. 

Estimated to be 
80/20 
defense/noo-
defense fur Pu.-
239 and SO/SO for 
Pu-238 

Source DecisioniDisaepancy 
No.2 

Process Process report does not indicate Cm-
report 244, 

TWCP- Summary report states commingling 
887, and segregation timeline. 
TWCP-
4162 

• Item identification can be PS Code. waste str~ drum ID, item 10, or other identificatioo of items affected. 
•• Rationale code: [A"'Professional Judgment; B>-Most Conservative Decision; C=Otber (Specify)] 

Page2 of2 

Source: TWCP-07910 

Rationale•• 

8--SME wants Cm-244 added 
to report as it is important to 
NDA measurements. Submit 
email to records. See attached 
email. 

C-Mcmo dated 8127/98 says 
segregation begun. See attached 
meetingnotes. TWCP-4167 

Attachment 6 
Page 2 of2 
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present in the process wastes, based on subject matter expert (SME) interviews and 
any <tv atlablc dt:Ka ~ 

11:! \Ut>.n-t re~tl:\ 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) will be contained in these records, and will not be included in this 
report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap 
(Attachment 1 ). 

This process AK summary report is part of a set of closely related reports about TRU
waste generating activities at TA-55. For convenience in organizing AK for plutonium 
processing at this facility, the processes were categorized into six arbitrary operational 
areas. The multiple processes in each area are then described in detail in the following six 
process AK reports for plutonium: 

• Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55 
(TWCP-AK -2.1-002) 

• Process Acceptable Knowledge Summary Report for Metal Operation Processes at 
TA-55 (TWCP-AK-2.1-003) 

• Process Acceptable Knowledge Summary Report for Miscellaneous Operations at 
TA-55 (TWCP-AK-2.1-004) 

• Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55 
(TWCP-AK-2.1-005) (this report) 

• Process Acceptable Knowledge Summary Report for Pyrochemical Processes at TA-
55 (TWCP-AK-2.1-006) 

• Process Acceptable Knowledge Summary Report for Special Processing at TA-55 
(TWCP-AK -2.1-007) 

Each process AK report contains information on multiple individual processes that are 
assigned unique identifiers called process/status (P/S) codes. For example, nitrate 
operations include over 80 individual processes that are each assigned a P/S code, as 
listed on the cover page of this report. The search and compilation of AK information 
was based on P/S code because that is the most detailed level of process information 
generally recorded in waste generation records. The process AK reports frequently cross
reference one another because P/S codes in one operational area often provide the 
material feed for P/S codes in another area. An index ofP/S codes qited in this process 
AK report follows the list of acronyms; this index lists process descriptions and the 
primary process AK report in which that P/S code is discussed. 
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group, waste matrix code, and potential for the presence of hazardous 
constituents. In the Sampling Plan, TA-55 wastes have been assigned to waste 
streams based on the waste segregation schemes used by TA-55: 

• ~y radioisotope content (Pu-238 or Pu-239 material type) 

• ~y material matrix (combustible, noncombustible, metal, glass, etc. 
waste types) 

• ~y hazardous waste status (mixed, non-mixed, or special case waste 
streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated during nitrate operations are primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTF) at TA-50. General debris waste categories from 
nitrate operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Magnesium oxide crucibles 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris items are contaminated with small amounts of radioactive and 
chemical substances from nitrate operations. The cemented waste includes 
cemented organics and cemented inorganics, including emulsified oils. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 1979, when nitrate operations 
first began at TA-55, to the present. Process wastes from nitrate operations have 
different associated EPA hazardous waste numbers (HWNs) depending op. the 
time period during which they were generated. The PIS codes, their time period of 
generation, and corresponding RCRA codes are shown graphically in Attachment 
3, Time Lines. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by nitrate operations, 
as well as product and waste outputs to other processes or operations. 
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thiocyanate, and silver nitrate (CPOD) (TWCP-3548/N-1 and 
TWCP-3566/N-21). The electrochemical cell used in this process relied 
on silver acting as a catalyst for the dissolution of plutonium. Waste 
from this process was considered suspect hazardous for the presence of 
silver and was assigned the EPA HWN DOll. This process was replaced 
in 1994 by a similar electrochemical process (MELL) that used cobalt 
nitrate or cerium nitrate in place of silver nitrate to reduce the generation 
ofhazardous and mixed waste at TA-55 (TWCP-3548/N-1 and TWCP-
3566/N-33). 

Two dissolution processes were designed to remove excess silica from 
either solid residues during dissolution or from plutonium-bearing 
solutions after dissolution (TWCP-3567/N-34 and N-35). In both these 
processes, silica was removed from solutions prior to sending them to 
purification. One process involved the following steps: adjusting the 

~ 1'rlle plalonlturl40 acidity of the feed solution using nitric acid; distilling to concentrate the 
~ In;. '~ solution;tad'ustin e 1 tonium vale +4) vith hy~en 
~ peroJf,:ide;'hea:tmg t e solution until the y oge pen:>Xideis destroyed; 

and filtering the solution to remove the silica solids (TWCP-3567/N-34). 
The solution from this process went to anion exchange purification 
process. The second silica-removal process used a hydrofluorinator with 
a potassium hydroxide scrubber solution (TWCP-3567/N-35). The 
solution from this process was sent to the TA-50-1 RLWTF via the 
caustic waste line if the plutonium content was below the DL or to the 
lean residue ion exchange (LR) purification process if the content was 
above the DL. The filtered silica solids from both processes were re
dissolved if plutonium concentrations were above the DL or disposed to 
cement fixation (CF) if concentrations were below the DL. 

Uranium-plutonium oxide mixtures were leached using nitric acid to 
preferentially dissolve the uranium (UPS) (TWCP-3566/N-19). 
Aluminum nitrate was added to the solution to complex any fluoride ion 
that might be present. The uranium-bearing filtrate was disposed to 
cement fixation (CF). The plutonium-bearing solids were sent to 
dissolution (ED, MPD, or SP) and then to either an anion-exchange 
process or the oxalate-precipitation process (OY) for purification. 

A caustic (hydroxide) leach process has been used to pretreat electro
refining furnace scrapings from the Rocky Flats Plant and other residues 
high in chlorides. Chlorides were removed using sodium hydroxide, and 
the treated residues were then dissolved in nitric and hydrofluoric acid 
(TWCP-3566/N-26, N-26A, and N-30E). The filtered solids continued 
through the dissolution process. If the plutonium content in the solution 
was above the DL, the solution was refiltered (TWCP-3566/N-26). If the 
plutonium content was below the DL, the caustic solution was disposed 
to the TA-50-1 RLWTF (TWCP-3566/N-26A). 
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3.5.3 Purification and Oxide Conversion (PIS codes AO, AP, CC, CH, DF, DS, 
FA, FC, HC, LR, OH, OY, PR, RB, RBJ, RCM, RFX, RR, SX, and VP3) 

A peroxide precipitation process (PR) was used to achieve excellent 
separation of plutonium from the cationic impurities calcium, chromium, 
magnesium, cesium, cobalt, and aluminum, as well as americium 
(TWCP-3567 /N-52). Peroxide was added to the oxide dissolution filtrate 
feed material to convert the plutonium to ,valence state (+4). Additional 
peroxide resulted in the precipitation of[PuOzt~ then [Pud~t%" and 
finally Puz07• The resulting peroxide fi~ was dissOlVed. in nitric 
acid and the solution was sent to oxalate precipitation (OY). The filtrate 
solution from the peroxide precipitation was sent to hydroxide 
precipitation (OH), also known as the peroxide kill process. 

Plutonium-bearing solutions generated in the dissolution step are 
directed to purification for plutonium recovery (TWCP-3548/N-1 ). 
Purification consists of both ion exchange and precipitation processes. 
There are three primary ion exchange processes based on the 
concentration of plutonium in solution: rich feed (RCM), dissolver 
solutions (DS), and lean residue (LR). After ion exchange, plutonium
bearing solutions are directed to oxide precipitation and then to an 
oxidation process. The oxidation process generates plutonium oxide, a 
stable form of plutonium suitable for storage or further processing into 
plutonium metal. · 

The ion exchange processes use resin-filled columris to collect 
plutonium (P/S codes DS, RCM, LR, RR, RFX) (TWCP-3548/N-1; 
TWCP-3567/N-41, N-42, N-43, N-44, N-46, N-47, and N-53). The pH 
of incoming solutions is adjusted with nitric acid and the plutonium is 
stabilized by changing the plutonium valence state to (+4) using 
hydrogen peroxide. Other chemicals used to adjust acidity or to 
"condition" incoming solutions to address the presence of fluoride, 
silica, metal impurities, or plutonium ( +6) include: aluminum nitrate, 
ferrous ammonium sulfate, hydrogen peroxide, sodium hydroxide, 
sodium nitrite, sulfuric acid, and urea. Certain intermediate solutions 
used to condition the ion exchange feed, especially caustic solutions 
used to "kill" the peroxide, are filtered and then disposed to the TA-50-1 
RLWTF iftheymeet the TA-50-1 WAC. 

If solutions high in americium are "conditioned" with hydrogen 
peroxide, an americium hydroxide precipitate forms when the solutions 
are dripped into sodium hydroxide to "kill" the peroxide 
(TWCP-3567 /N-55). This precipitate is dissolved using nitric acid, sent 
through an ion exchange column, and then sent on to the oxalate 
precipitation process to recover the americium and convert it to 
americium oxide (P/S codes AO, AP, FA, and SX). 
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exchange resins are disposed to cement fixation (CF) (TWCP-
3567/N-41 through N-53). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.5.3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix VIII of those regulations, are (1) hydrofluoric, 
nitric, and oxalic acid; (2) sodium hydroxide, and (3) hydrogen peroxide 
(an oxidizer)(TWCP-3567/N-41 through N-47, N-50, N-51, N-53, N-54, 
and N-55; TWCP-3568/N-81). EPA HWNs DOOl and D002 do not 
apply to the solid wastes because of the use of acids, bases and an 
oxidizing solution in these processes because there is no frej liguid tn 
these wastes. Any uc..es.s hydrtPte, perDx,•Je Wli..) r.eavk III)H{, 4.>e, 

SoJ,'U,., hydrox;.'tU, 

However, EPA HWNs apply to most ofthese PIS codes as a result ofthe 
presence of regulated chemicals in the material feed (see Table 1 in 
Section 3.6) or as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to PIS codes DS and LR with the 
hydroxide filtrate cakes include cadmium (D006), chromium (D007), 
lead (D008), mercury (D009), and silver (DOll) (TWCP-3567/N-39 and 
N-40). Similarly, plutonium oxide from the vault may have been roasted 
and blended in PIS codes RB and RBJ to provide a more homogeneous 
feed for the metal preparation line (PIS code MP); these oxides may 
have contained cadmium (D006), chromium (D007), and lead (D008) 
(TWCP-3567/N-56, N-57, N-57A, and N-57B). Leaded gloves were 
discarded as described in section 3.6.1. 

NOTE: For some of these PIS codes, no formal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are included 
in this purification section are provided in section 3.5.6, 
as follows: PIS codes AO, AP, CC, CH, DF, FA, FC, HC, 
and VP3. 

3.5.4 Evaporator (PIS code EV) 

Plutonium-poor ion exchange effluents and oxalate precipitation filtrates 
are sent to the evaporators to re-concentrate plutonium, if possible, and 
reduce the volume of disposed waste (TWCP-3548/N-1, TWCP-35681 
N-61 through N-65). General facility maintenance solutions (e.g., wet 
vacuum water, mop water, chiller water) are also sent to the evaporator 
if they do not meet the TA-50-1 WAC (TWCP-3568/N-76). The wet 
vacuum water and chilled circulating water are contaminated with nitric 
acid, hydrochloric acid, or caustic solutions having the same 
characteristics as those sent to the TA-50-1 RLWTF, only richer in 
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folven +~ 
;JiqJJ.ids are emulsified by the addition of a surfactant before they are 
mixed with the neutralized evaporator bottom solutions (TWCP-
3568/N-74). The miscellaneous solutions were treated in a manner much 
like the evaporator bottoms solution. 

The discard of impure americium oxide from PIS code AO (section 
3.5.6.1) was mostly accomplished by stirring it into a one-gallon can of 
evaporator bottom cement paste (up to 140 g americium/can). When all 
cement was being stirred in one-gallon cans, the americium-containing 
can was placed in the center of the middle layer of cans in a drum to 
provide maximum shielding. When storage of the impure americium 
hydroxide cakes in PIS code AO became a radiation exposure problem, a 
significant portion ofthe stored material was placed in PIS code lA until 
the material could be immobilized in cement for disposal. PIS code lA 
was active from April1986 to December 1988. It did not involve any 
type of processing and, therefore, did not generate any waste. 

In July 1988, the cementation process was changed from stirring the 
cement in one-gallon cans to stirring cement monoliths in 55-gallon 
drums attached to the glovebox (under PIS code CF). Although PIS code 
HP is still open, it has not been used since July 1988. 

NOTE: The strategy proposed for shielding americium
containing cans, after the operation converted to 
55-gallon drum monoliths, was to push the one-gallon 
americium-containing can down into the wet cement 
paste in the drum. However, the SME did not believe that 
it was ever attempted. 

PIS code CF began in August 1988 and continues to the present time. 
\ .t~.,Wastes collected for disposal in 55-gallon drums include aqueous and 

" 
0 

" organic-HttH:ids from analytical chemistry; evaporator bottoms and 
evaporator salts; fine particulate materials, such as salts filtered from 

J..§Olutions, leached filter paper residues, and ash; oils, organic petroleum-
so\~ .. "' based 1~. and spent ion exchange resins. As was the case for PIS 

code HP, the primary feed to this process has been the evaporator 
bottoms solutions. In 1996, the cementation process again converted 
from gypsum cement powder (last used in June 1996) back to Portland 
cement powder (reuse began in July 1996). A driver for this change was 
the finding that the gypsum-cemented waste could not meet the Toxicity 
Characteristic Leaching Procedure (TCL,P) limits for chromium (TWCP-
4233). In addition, tests showed that this waste fom1 barely met the 
TCLP for cadmium and lead. In contrast, Portland cement was easily 
able to retain these three problem metals during the leaching test. 

Chemicals used in the cement fixation step under PIS codes CF and HP 
include: cement accelerator, gypsum cement, nitric acid (pH 
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adjustment), organic ltqmd.emulsifier (which acts as a surfactant), 
Portland cement, silicon defoamer, sodium citrate retarder, and sodium 
hydroxide (pH adjustment) (TWCP-3568/N-69, N-71, N-72, N-74). 
Phthalate buffer solution for pH 4 and phosphate buffer solution for pH 
7 were used in P/S code CF only. EPA HWNs 0001 and 0002 do not 
apply to the solid wastes from cement fixation as a result of these 
chemicals because there is no free liquid in these wastes. 

Although RCRA-regulated organics and metals were not used in either 
of the two cement fixation processes, regulated chemicals were present 
in the materials sent to be immobilized in cement. Therefore, the waste 
streams generated by these processes may contain RCRA-regulated 
solvents and metals above the regulatory limits. 

• Analysis of evaporator bottoms at TA-55 between 1994 and 1998 
and statistical evaluation of analytical results using control charts 
have also shown that chromium (0007), lead (0008) and mercury 
(0009) are above the regulatory limit for this waste (TWCP-3568/N-
66). 

• Hydroxide cakes from the chloride operations, which started in 1982 
(TWCP-3567 /N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567 /N-39). Therefore, RCRA-regulated 
hazardous constituents associated with the feed materials from the 
chloride operations as well as those derived from other nitrate 
dissolution processes may carry through to cement fixation (TWCP-
3567 /N-38). The hazardous constituents contained in the hydroxide 
cakes from chloride operations include cadmium (0006), chromium 
(0007), lead (0008), mercury (0009), and silver (DOll) (TWCP-
3567 /N-39 and N-40). The use of silver in chloride operations ended 
at the end of 1993. After 1993, heavy metal analyses have been 
conducted on the solutions, with chromium, lead, cadmium, and 
mercury being detected at levels above the regulatory levels at times. 

• Gypsum cement was found to leach heavy metals above regulatory 
levels, but the Portland cement does not (N-66/TWCP-3568). Thus, 
the chromium, lead and mercury are no longer considered hazardous 
after 1995. In addition, arsenic, barium, cadmium, selenium and 
silver concentrations were all below the regulatory threshold limits 
for these metals. 

• The presence ofRCRA constituents in waste analytical chemistry 
solutions was noted in the data packages beginning in 1990. The 
RCRA-regulated organic chemicals found in these solutions included 
carbon tetrachloride (0019), n-butanol (F003), acetone (F003),. 
methanol (F003), tetrachloroethylene (0039, F003), xylene (F003), 
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3.5.6.3 

3.5.6.4 

one of the plutonium ion exchange columns for recovery of 
the plutonium. 

RCRA-regulated organic solvents and metals were not used 
in this process and were not present in the feed material from 
PIS code SX; therefore, there would not be any RCRA
regulated solvents or metals in the waste streams generated 
by this process. Chemicals, such as hydroxylamine nitrate, 
were used to adjust the valence of the plutonium. The waste 
stream generated by this process consisted of the usual 
glovebox waste items, such as glass vessels, HEP A filters, 
and rags. Leaded gloves were disposed of as described in 
Section 3.6.1. 

Anode Heel Dissolution (AS) 

This process was performed from 1980 to November 1988. 
The plutonium oxide generated as the result of burning anode 
heels in P/S code BU was dissolved in a nitric 
acid/hydrofluoric acid mixture or in calcium fluoride, and 
filtered to remove the nondissolving residues. These residues 
were dried and collected and sent after assay to P/S code SP 
for more rigorous dissolution. The filtrate was sent to the rich 
residue ion exchange column (RR) for purification. 

Although RCRA-regulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorefining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste j) h 
generated by this process. These are cadmium ~ 0 0 

chromium (D007), lead (D008), and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEP A filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

Bacterial Decomposition of Cellulose Items (BAC) 

This process was performed from mid-1995 to mid-1996 and 
was an alternative to thermal decomposition. The process 
involved the decomposition of cellulose rags using a living 
organism to digest the cellulose to glucose and other 
byproducts. Cheesecloth rags, bacteria, and water were added 
to a flask and allowed to sit while the bacteria digested the 
rags. The resulting solution was sent to the lean residue ion 
exchange (LR). 
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3.5.6.5 

3.5.6.6 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed materials; 
therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. 

PIS code BF 

Activities under this PIS code were nearly identical to those 
under PIS code BU because the feed was also anode heel 
metal. Heels were burned under PIS code BF between 
September 1985 and November 1986 came from the 
electrorefining step (PIS codes ER or SS) at TA-55. Although 
RCRA-regulated organic solvents and metals were not used 
in this process, residual RCRA-regulated heavy metals 
present in the electrorefining step were concentrated in the 
anode heels. Therefore, any RCRA-regulated metals in the 
anode heel feed could also be present in thl, waste generated 
by this process. These are cadmium (DO~ chromium 
(D006), lead (D007), and silver (DOll). The waste generated 
by this process includes glassware, plastic filter boats, 
cleaning rags, HEPA filters, metal cans, and brushes. Leaded 
gloves were disposed of as described in Section 3 .6.1. 

Blending (BL) 

This process was performed from 1979 to May 1988. Various 
lots of plutonium oxide in the vault or in-house PIS codes 
were fed into this process. Each container of oxide was 
weighed, opened, and screened to remove oversized material. 
The oversized material was ground with a mortar and pestle 
and rescreened. The individual contents were combined and 
blended in a V -blender to make a homogeneous lot of feed 
oxide that was sent as feed to the roasting and blending 
process (RB). 

This is a physical process in which no additional materials or solv-t...t"' 
chemicals are used. RCRA-regulated organic~and metals ~r•+\J 
were not used in the process and were not inftoduced with the 
feed material; therefore, there would not be any RCRA-
regulated solvents or metals in the waste streams generated 
by this process. The waste generated consisted of typical 
glove box waste items, such as HEP A filters, glass, ceramic 
boats and plates, cleaning rags, brushes, metal containers and 
equipment, and plastics. Leaded gloves were disposed of as 
described in Se~tion 3.6.1. 
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3.5.6.7 

3.5.6.8 

3.5.6.9 

Button Burning (BU) 

This process was performed from approximately 1979 to 
1986. Metal buttons were received from offsite DOE 
facilities (usually Hanford, but possibly Rocky Flats as well). 
The metal buttons were burned in a furnace at about 600°C. 
The oxide produced from six buttons was combined and 
blended to make up a uniform feed lot for the anode heel 
dissolution process (AS). 

Although RCRA-regulated organic solvents and metals were 
not used in this process, residual RCRA-regulated heavy 
metals present in the electrorefining step were concentrated 
in the anode heels. Therefore, any RCRA-regulated metals in 
the anode heel feed could also be present in the waste b 
generated by this ~rocess. Th~ss are cadmium (DO~, 
chromium (DOOts,), lead (Doozy, and silver (DOll). The waste 
generated by this process includes glassware, plastic filter 
boats, cleaning rags, HEP A filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

Calcination (CC) 

This process was performed from 1979 to November 1988. 
Plutonium oxalate cakes from the oxalate precipitation 
process (OY) were calcined by heating in air in a furnace to 
form pure plutonium oxide. The oxide became feed for the 
oxide reduction process. ' 

This was a physical process, not ii!.ye}yjpg any chemical 
reagents. RCRA-regulated organicraruf metals were not used 
in this process and were not introduced by the feed materials. 
The oxalate cakes were of high purity. Therefore, the waste 
generated from thisnrocess would not contain any RCRA-

re~m'(ll.l"c:rs 
regulated organicj

1
,.or metals. The waste generated from this 

process consists of the usual glovebox waste items plus metal 
tools, containers, and equipment; ceramic furnace elements; 
rags; and brushes. 

Characterization (CH) 

This process was performed from 1979 to February 1989 and 
received samples of blended lots of oxide from the blending 
process (BL). Portions of the samples were weighed out for 
four analyses to demonstrate that the oxide powders met the 
acceptance criteria for preparation of driver fuel for the Fast 
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Flux Test Facility (FFTF). The Loss on Ignition Analysis 
involved heating the powder and measuring the weight loss 
from driving off adsorbed water and gases. The Surface Area 
Analysis involved absorption of nitrogen gas on the oxide at 
liquid nitrogen temperature~~ The Particle Size Analysis 
measured the settling rate of.~i~e particles dispersed in a 
viscous, water-soluble liquidpYJhe absorption ofX-rays by 
the particles. The slurry was' discarded to cement fixation 
(HP). Finally, some of the powder was pressed into pellets 
and sintered at 160 degrees C before measuring and weighing 
them for density. The pellets and oxide residues were 
packaged separately and sent to the vault as archives and 
eventually recycled. Oxide powders from other sources were 
also partially characterized many times. The process was also 
used to make water-dampened plutonium oxide pucks for a 
criticality experiment and to test the reactivity of calcium 
nodules from pyrochemical operations. 
~ 

RCRA-regulated organics and metals were not used in this 
process and were not introduced by the feed materials. The 
oxide samples were high-purity materials. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. The waste generated by 
this process included the usual glovebox waste ofHEPA 
filters, window glass and glass containers, metal containers 
and tools, brushes, and cleaning rags. Leaded gloves were 
disposed of as described in Section 3.6.1. 

3.5.6.10 Chlorinated Oxide Dissolution (COD) 

This process was performed from August 31, 1988 to 
July 1991. The front-end ofthis process looked identical to 
the chlorinated oxide leach process (COL). Chloride 
pyrochemical salts were dissolved in sodium hydroxide 
solution and filtered. The filtrate was discarded into the 
caustic waste line to the TA-50-1 RLWTF or immobilized in 
cement (CF). The dried plutonium oxide cake was dissolved 
in a nitric acid-hydrofluoric acid mixture as part of this 
process, or sent to a cascade dissolver (ED). The solution 
from the acid dissolution step was filtered and the solids were 
returned to the dissolution step. The solution volume was 
reduced by distillation. The distillate was processed in one of 
the ion exchange columns. The concentrated solution was 
refiltered and all of the filter residues were sent to a cascade 
dissolver (ED) or to the filter residues dissolution process 
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(SP). The filtrate was sent to one of the ion exchange 
columns for recovery. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials. The 
pyrochemical salts should be of high purity. Therefore, the 
waste generated from this process would not contain any 
RCRA-regulated organics or metals. 

3.5.6.11 Chlorinated Oxide Leach (COL) 

This process was performed from June 13, 1989 to June 
1991. Chlorinated oxides or plutonium oxide contained in 
chloride-based pyrochemical salts from Rocky Flats were 
subjected to leaching with sodium hydroxide. The chloride 
salts would dissolve in the solution that would then be 
filtered. Ifthe filtrate met the TA-50-1 WAC, it would be 
discarded into the process caustic waste line to the TA-50-1 
RLWTF. Ifnot, it would be discarded to cement fixation 
(CF). The cake containing the plutonium oxide would be 
dried and sent to the cascade dissolver (ED) or to chlorinated 
oxide dissolution (COD). Q~' 

.,J.e.., "fou •·~~ 
RCRA-regulated organiqs' were not used in this process and 
were not introduced with the feed materials. RCRA-regulated 
metals also were not used in this process. However, the 
Rocky Flats salts that fed this process would contain ~ 
barium present in their electrorefining salts. Barium is not 
expected to be present above the regulatory limits in the 
waste generated by this process; however, without analytical · 
results or other acceptable information to support this, the 
EPA HWN for barium (D005) is assigned to the liquid waste 
sent to cement fixation (CF) (TWCP-3568/N-83). The waste 
generated by this process consists of the usual glovebox 
waste, such as glassware, plastic filter boats and tubing, and 
rags. Leaded gloves were disposed of as described in Section 
3.6.1. 

3.5.6.12 DS Furnace and Oxide Prep (DF) 

This process was performed from 1979 to April1990. The 
wet plutonium oxalate cake from the ion exchange process 
(DS) was placed in a metal can and heated in air in a furnace 
to dry the cake and then decompose the oxalate to an oxide 
product. The oxide product was returned to the ion exchange 
process (DS) prior to being sent to the vault. 
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mixture was filtered to separate insoluble residues, which 
were dried and discarded as solid TRU waste. The plutonium 
nitrate-containing filtrate was sent to PIS code LR for 
purification. This filtrate may have contained chromium, 
cadmium, and/or lead that was leached out from the stainless 
steel, shielding, or other metal feed materials (TWCP-
3568/N-84). 

RCRA-regulated organics were not used in this process and 
were not introduced with the feed materials (TWCP-35681 
N-81 ). Therefore, there would not be any RCRA-regulated 
solvents in the waste streams generated by this process. The 
metal feed materials generally consisted of steel, stainless 
steel, aluminum, and copper. Any RCRA-regulated metals 
leached from these feed materials would be in the filtrate sent 
to PIS code LR. However, the leached materials may still 
contain concentrations of cadmium and/or lead that may 
leach out above the regulatory limit, resulting in the debris 
waste requiring the applicable EPA HWNs (D006, D008) 
(TWCP-3568/N-84). The chromium in stainless steel does 
not leach out above the regulatory limit. This process 
generated the usual glovebox waste, plus metal, glass, plastic, 
plastic filter boats, filter papers, glassware, rags, and brushes 
(TWCP-3568/N-81 ). 

3.5.6.24 Hydroxide Cake Dissolution (LG2) 

This process was active from October 1982 to December 
1985. Hydroxide cakes from PIS codes CS and VP3 were 
dissolved in nitric acid and the solution was filtered. Any 
residue or filter cake was sent back to the dissolution step. 
The filtrate containing the plutonium nitrate was sent to PIS 
code LR for purification. 

RCRA-regulated metals and organics were not used in this 
process; however, during the 1985 time period, certain metals 
could have been introduced with PIS code CS (from chloride 
operations), and mercury could have been introduced with 
the PIS code VP3 feed material. These metals would be 
found in the nitric acid filtrate, which fed into PIS code LR. 
Therefore, there would not be any RCRA-regulated solvents 
in the waste streams generated by this~rocess. However, 
there may ha~e,been cadmium (DOO~ chromium (D00'6.)7 

q mercury (D00'\>1 or silver (DO 11) in the feed material from 
1984 through December 1985. This process generated the 
usual glovebox waste, plus glassware, metal tools and 
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3.5.6.32 RD&D Pretreatment Study (PTS) 

This process was active from January 4, 1990 to 
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February 1992. A variety of residue matrices were pulled into 
P/S code PTS to be characterized for impurities, state of 
division, and even pretreatment (milling, grinding, etc.) to 
achieve a desired state for use in fluoride volatility studies in 
P/S code CK. Most ofthe effort was expended on ash from 
LANL and Rocky Flats. 

RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this P/S code would generate waste 
potentially c<F-taminated with IW!1-volatile heavy m~~s: 
bari~DOQA1, cadmium (DO~. chromium (DOO,fo), lead 
(DO~ and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace elements; ceramic boats; rags; 
and brushes. 

3.5.6.33 Rotary Calciner (RC) 

This process has been active from 1985 to the present. Ash 
from P/S codes IS and TDC and other carbon-containing ash 
and graphite crucibles are calcined in an oxygen or air 
stream. This removes organic carbon. The calcined ash is 
blended and sent to recovery. This process is also used to 
calcine uranium oxides before uranium separation. 

RCRA-regulated organics and metals were not used in this 
process, but the ash feed would have been high in heavy 
metals such that this P/S code would generate waste 
potentially conjaminated with no~volatile heavy ~;!fls: 
bari~(DOQAX cadmium (Doon chromium (DO~; lead 
(DOY9J, and silver (DOll). Arsenic, mercury and selenium 
would not be present because they would have been 
volatilized. This process generated the typical glovebox 
waste streams, plus metal tools, containers, and equipment; 
plastic bags; ceramic furnace elements; ceramic boats; rags; 
and brushes. 

3.5.6.34 Oil Recovery (RO) 

This process was active from 1979 to March 1989. Vacuum 
pump oils and other contaminated organics from various 



TWCP-AK-2.1-005,R.2 (LA-UR-01-) 
Effective Date: 

Potential Presence of RCRA-Regulated 
Feed Materials Substances 

Miscellaneous Typically contaminated with RCRA-regulated 

Page 45 of 55 

PIS Codes in Nitrate 
Operations 

ATL, BAC, CPOD, CR, ED, 
materials contaminated he a etals Ag, Cd, Hg, Ph and possibly Cr ETD, GMS, HGMS, HRA, IS 
with Pu (e.g. sand, (DOO , 008 D009, DOll, and D007) (combustible material), LG 1 
slag, tools, crucibles, \.__---- Vf' ..... J (non-combustible material), 
metal, glass, plastic, c; e-t , ;, ,,c.J,,. MAG, MAS, MELL (cellulosic 
labware, scrap, rags, material), ML (metal 
glovebox sweepings, equipment), NC (non-
pump oils, HEP A combustible material), NL (non-
filters, Hanford combustible material), PA 
[Hanford materials]) (glovebox sweepings), PAF, RO 

(organics), SC, SP, TDC 
(cellulosic material), VC, ZD 

MSE salts Typically fairly pure, suspect contaminated with MB,PS 
barium but no other RCRA substances present 

Pu metal or metal High purity, no RCRA-regulated substances, ATL, BM, BU, MF, PAF, VPl 
alloy, Hanford unless noted otherwise 
(Hanford materials) 

Pu oxalates High purity, no RCRA-regulated substances, CC,DF,HC 
unless noted otherwise 

Pu oxides, Hanford Variable purity from P/S codes RB, RBJ and ATL, BL, CH, CPOD, DP, ED, 
(Hanford materials) others, and from the vault; suspect FC, HRA, LC, MPD, OD, PT, 

contaminated with RCRA-regulated heavy RB, RBJ, SP, SSD, UPS, US, 
metals Cd, Cr and Pb (D006, D007, D008) US2 

High purity oxides and material from Hanford 
from PIS codes CA and MA, and from the vault 

Pyrochemical salts Typically fairly pure, no RCRA substances COD,COL,MB 
other than Ba are present 

Table 2. PIS Codes with Radionuclides Other Than Pu in Feed Materials 

PIS code in nitrate operations Radionuclide in feed material 
AO, AP, FA, PR Am-241 

ATL Np-237 
CF Am-341, U, Th-232 

HP, lA, OH, SX Am-241 
LC, RC, UPS, US u 

PT Th-232 

·~ 
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No K or P listings apply to solid wastes generated from any of the P/S codes in 
this report because no K-listed or P-listed chemicals were present in the feed 
materials, chemicals or equipment used in these processes. All drums destined for 
WIPP will undergo headspace gas sampling and analysis to confirm the presence 

~~~:e~.~~_' ; !Q O<{V .o-· .t 1 , ~ 
4.2 Toxicity Listings p 

D008 (lead) applies to all P/S codes due to the potential to generate leaded gloves. 
Prior to 1987, leaded gloves were not segregated from combustible debris. 
Between 1987 and May 1992, they were segregated and discarded in the metal 
debris waste stream. Since May 1992, they have been routinely segregated and 
assigned to a leaded-glove waste stream, still under the originating P/S code 
(TWCP-4166). Lead-containing debris waste is segregated and packaged 
separately from other debris waste (TWCP-3567/N-39); these wastes also are 
assigned D008. 

Waste from most P/S codes in nitrate operations carry several EPA HWNs due to 
the presence of metals with toxicity characteristics in the feed materials. P/S 
codes covered by this report carry the following codes for heavy metals: 

AL 
AP 
AS 

AT 
ATL 
BF 
BU 
CD 
CF 
COL 
CPOD 

DS 
ED 
ETD 
EV 
FX 
HCD 
HD 
HGMS 
HP 
HRA 

IA 

D005, D006, D007, D008, DOll 
D007, D009 

D006, D007, D008, DOll 

D005, D006, D007, D008, DOll 
D005, D006, D007, D008, DOll 
D006, D007, D008, DOll 
D006, D007, D008, DOll 
D006, 0007, D008, 0009, DOll 
D007, D008, 0009, DOll, D019, 0021, D022, D039 
D005 

DOll 

0006, D007, D008, D009, DOll 
D005, 0006, D007, D008, DOll 
0005, D006, D007, 0008, DOll 
D006, D007, 0008, D009, DOll 
D006, 0007, D008, D009, DOll 
D006, D007, 0008, D009, DOll 
D006, D007, 0008, D009, DOll 

D006, D007, D008, D009, DOll 
D007, D008, 0009, DOll, D019, 0021, D022, 0039 
D004, D005, D006, D007, D008, D009, DOlO, DOll 

0006, D007, D008, 0009, DOll 
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8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THEW ASTE STREAM 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in the process inputs 
listed in Table 1, Table 5, and Attachment 4. In the cement fixation process (PIS codes 
CF and HP), oils are sometimes added to drums of cemented waste. There is no 
indication these oils contain PCBs, and they are added to the 55-gallon drums of cement 
in small quantities (maximum of 6 liters [TWCP-3568/N-74]). The oils are primarily 
vacuum pump oils, along with some oils used in heat-treating (cooking or silicone oils) or 
in grinding (TWCP-3568/N-82). None ofthese oils are known to contain PCBs. All 
transformers known to contain PCBs have been tracked from the time of startup ofT A-55 
in 1978. Whenever any transformer oil is drained, it is handled by a subcontractor who is 
wholly responsible for its disposal. This oil does not enter the LANL disposal operations. 

~.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 
/ 

• 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic of ignitability ), 261.22 (Characteristic of corrosivity ), 261.23 
(Characteristic ofreactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261-Identification and Listing of Hazardous Wastes 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.3 3 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart ofhazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ,R.5) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EP A/OSWER 9938.4-03) 

-rw cf- sf- /, 1- uV Lf.._ 
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AK 
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DL 
DOE 
DWLS 
EPA 
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FFTF 

) 
AI _,HEPA 
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LANL 
LLW 
MSE 
MT 
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PCB 
PF-4 
PIS [code] 
PVC 
QA 
R&D 
RCRA 
RD&D 
RLWTF 
RMDC 
Sampling Plan 

SME 
SOP 
TA 
TOPO 
TRU 
TWCP 
UCNI 
WAC 
WIPPWAC 

WIPPWAP 

ACRONYMS 

acceptable knowledge 
Code ofF ederal Regulations 
Central Scrap Management Office 
RCRA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 261.24 
discard limit 
U.S. Department ofEnergy 
Discardable Waste Log Sheet 
U.S. Environmental Protection Agency 
RCRA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
Fast Flux Test Facility 
high efficiency particulate air 
RCRA hazardous waste number prefix for hazardous wastes from specific 
sources, defined in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
low-level [radioactive] waste 
molten salt extraction 
material type 
RCRA hazardous waste number prefix for acute hazardous waste defined 
in 40 CFR Subpart D, Section 261.33 
polychlorinated biphenyl 
Plutonium Facility, Building 4 
process status [code] 
polyvinyl chloride 
quality assurance 
research and development 
Resource Conservation and Recovery Act 
research, development, and demonstration 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001) 
subject matter expert 
safe/standard operating procedure 
technical area 
trioctyl phosphate oxide 
transuranic 
Transuranic Waste Characterization/Certification Project 
Unclassified Controlled Nuclear Information 
waste acceptance criteria 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste Facility 
Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) 
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7A- 55 PROCESS/STATUS (P/S) CODE INDEX 

Note: This index indicates the main process AK summary report and report section that covers 
each P/S code mentioned in this report. 

PIS Code PIS Name Process AK Summary Report and Report Section* 

AL Ash Leach Nitrate Operations 3.4.2, Att. 4 

AO Americium Processing Calcination Nitrate Operations 3.4.3, 3.4.6, Att. 4 

AP Americium Purification Nitrate Operations 3.4.1, 3.4.6, Att. 4 

AS Anode Heel Dissolution Nitrate Operations 3.4.2, 3.4.6, Att. 4 

AT Ash Testing Nitrate Operations 3.4.2, Att. 4 

ATL 
Advanced Test Line for actinide 

Nitrate Operations 3.4.2, Att. 4 
separation (RD&D) 

BAC 
Bacterial Decomposition of 

Nitrate Operations 3.4.2, 3.4.6, Att. 4 
Cellulose Items 

BF Unknown name for this P/S code Nitrate Operations 3.4.6, Att. 4 

BL Blending Nitrate Operations 3.4.1, 3.4.6, Att. 4 

BM Burning Metal Nitrate Operations 3.4.1, Att. 4 

BU Button Burning Nitrate Operations 3.4.1, 3.4.6, Att. 4 

cc Calcination Nitrate Operations 3.4.3, 3.4.6, Att. 4 

CD Hydroxide Cake Dissolution Nitrate Operations 3.4.2, Att. 4 

CF Cement Fixation Nitrate Operations 3.4.5, Att. 4 

CH Characterization Nitrate Operations 3.4.3, 3.4.6, Att. 4 

CK 
RD&D Volatile Fluoride Pu 

Miscellaneous Operations 3.4.2, Att. 4 
Recovery 

CL Crucible Processing Chloride Operations 3.4.2, 3.4.3, Att. 4 

CN C-N -0 Analysis Metal Operation Processes 3.4.1, Att. 4 

COD Chlorinated Oxide Dissolution Nitrate Operations 3.4.2, 3.4.6, Att. 4 

COL Chlorinated oxide leach Nitrate Operations 3.4.2, 3.4.6, Att. 4 

CPOD 
Catalyzed Electrochemical 

Nitrate Operations 3.4.2, Att. 4 
Plutonium Oxide Dissolver 

CR Crushing and Pulverizing Nitrate Operations 3.4.1, Att. 4 

cs Chloride Solutions Chloride Operations 3.4.3, Att. 4 

ex Chloride Anion Exchange Chloride Operations 3.4.2, 3.4.3, 3.4.4, Att. 4 

DF DS Furnace and Oxide Preparation Nitrate Operations 3.4.3, 3.4.6, Att. 4 

DP Dry Processing Nitrate Operations 3.4.1, 3.4.6, Att. 4 

DS Ion Exchange Nitrate Operations 3.4.3, Att. 4 
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P/S Code P/S Name 

VUL Vessel Unloading 

ZD Scrap Oxide Dissolution 

Page ix of xi 

Process AK Summary Report and Report Section* 

Nitrate Operations 3.4.1, Att. 4 

Nitrate Operations 3.4.2, 3.4.6, Att. 4 

*Process AK sununary reports: Chloride Operations (TWCP-AK-2.1-002,R.l), Metal Operations (TWCP-AK-2.1-
003,R.yj, Miscellaneous Operations (TWCP-AK-2.1-004,R.)), and Nitrate Operations (this report) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Nitrate Operations 

Page x of xi 

PIS codes: AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CH, COD, COL, 
CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, GMS, HC, HCD, HD, HGMS, HP, J.IRfi; 
lA, IS, LC, LGl, LG2, LR, MAG, MAS, MB, MELL, MF, ML, MPD, NC, NL, NR, OD, 
OH, OY, PA, PAF, PR, PS, PT, PTS, RB, RBJ, RC, RCM, RFX, RO, RR, SC, SP, SSD, 
SX, TDC, UPS, US, US2, VC, VPl, VP2, VP3, VUL, ZD 

Type of waste generated: 

Retrievably stored and newly generated, mixed and non-mixed debris; waste immobilized in 
cement 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes from nitrate operations are generated from plutonium 
recovery and purification for defense and non-defense programs; these wastes are generated and 
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

Process wastes from nitrate operations are generated in Building PF-4, Rooms 208, 401, 409, 
420, and 434, ofthe TA-55 Plutonium Facility. Plutonium operations included reclaiming 
plutonium from scrap and residues produced from numerous feed sources. 

Description of the process waste (physical form and typical content description): 

Waste from nitrate operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and waste sent for cement 
fixation. GJ ,-. . 
~ Sc..W\""t ~~ l..:n'&ff· t,;;;11e tJ,.tri"J. GkJ; 

Description of the waste-generating process: 

The overall goal of the nitrate operations is to recover plutonium from metal, metal alloys, scrap, 
and residues and produce a purified plutonium oxide product or feedstock for conversion to 
metal. Processes include pretreatment, dissolution, purification, evaporation, and cement 
fixation. 
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Process feed: 
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Plutonium metal or metal alloys, oxides and hydroxide cakes; pyrochemical salts; crucible 
pieces; anode heels; ash; analytical laboratory solutions; and residues from other DOE facilities. 

Radioisotopic content of the waste: 
w&e- ~ e+;,e.J 7' 

Variety of plutonium material types with different,4sotopic composition!t,' Am-241, Np-237, and 
U-234 may be present at detectable concentrations as decay products of their plutonium 
precursors. Some of the processes separate plutonium and americi~ so that the waste will 
usually be enriched in amsl:i.cil:tftl, but may also be depleted in some c~ p 

A/\'1-2 41 or U-214> or ft. I!(~J (j 
RCRA Constituents/EPA Hazardous Waste Numbers: P"- '231 ...J Cs /:.1? ') 

..1 ,....., k 
T ~ "\WI Dt..\k I rr p}"o(J 4.:/ 

• F002 and F003: PIS codes CF and HP Al'{_.ft ct~ )b N ;~ 
r ~u ~~ 

• No K or P codes M Ctn.. h~.,..,JJ _ w1c4.., 
• DOOS: all PIS codes in nitrate operations for the generation ofleaded gloves '1"\ 7::4-ss 'N 
• DOOS: PIS codes COL, MB ~ 
• DOOS, D006, D007, DOOS, DOll: PIS codes AL, AT, ATL, ED, ETD, IS, MPD, PTS, RC, 

SC, TDC 
• DOOS, DOOS: PIS code VUL 
• D006, D007, DOOS: PIS codes OD, SSD 
• D006, D007, DOOS, D009, DOll: PIS codes CD, DS, EV, FX, HCD, HD, HGMS, IA, LG2, 

LR, MELL, OH, RR 
• D006, D007, DOOS, DOll: PIS codes AS, BF, BU 
• D006, DOOS: PIS codes LGl, ML, NC, NL, VC 
• D006, DOOS, D040: PIS code RO 
• D007: PIS codes PT, SP 
• D007, DOOS, D009, DOll, D019, D021, D022, D039: PIS codes CF, HP 
• D007, D009: PIS codes AP, MB 
• D009: PIS codes VPl, VP3 
• DOll: PIS code CPOD ~) Cf) ,, 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the Sampling Plan, and waste stream volumes are reported in that document. 

Years of generation for the process waste: 1979-present 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY REPORT FOR 
NITRATE OPERATIONS AT TA-55 

1.0 INTRODUCTION 

2.0 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK summary report was prepared in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 

r individual proc~ed. bMone ofthe TRU-waste generators at Los Alamos National 
Laboratory (LANL). y doing so, this report provides detailed technical support for"*lS ~ 

@_r morjwaste stream AK summary reports that include these process wastes. 

METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to Feehnieal AJ~fi455 waste streams 
resulting from nitrate operations covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Sampling Plan (TWCP-PLAN-0.2.7-001) (Sampling Plan) that includes information 
regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

NOTE: Much of the AK information related to nitrate operations is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record 
Nos. TWCP-3548, TWCP-3566, TWCP-3567, and TWCP-3568. Individual 
documents in this record have been assigned a separate identifier, N-nn, where 
nn is a sequential!- or 2-digit number. This referencing nomenclature is used 
throughout this report and its attachments. 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
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3.0 DESCRIPTION OF THE PROCESS WASTE 

The following sections describe processes used in nitrate operations, and identify the 
resulting wastes as well as outputs that are sent to other operations, such as pyrochemical 
operations, for further processing. 

3.1 Facility and Mission 

3.2 

TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. A LANL site map and a detailed map of the buildings at TA-55, 
including Building PF-4, are shown in Attachment 2. 

Most processes in nitrate operations were solely defense related (TWCP-614, 
TWCP-4162). However, wastes from various processes were not segregated by 
funding source, waste-generating process, or waste-generating location (e.g., 
room or glovebox) until recently (August 27, 1998), but rather were segregated 
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167). 
Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drwns as TRU waste when on-site radioassay results showed them 
exceeding the low-level discard limits (DLs) (TWCP-816). 

Basis, Rationale, and Assumption Used to Delineate the Waste Strream(s) 

3.3 Waste Physical Form and Content Description 
C\rL 

Wastes generated during nitrate operation\ primarily debris wastes and wastes 
entered into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTF~e cgveredP,y this preeess AK t=Bf)Qtl. General 
debris waste categories from nitrate operations include 

• Cellulose-based waste (for example, paper, cloth) 
• Plastic-based waste (for example, gloves, tape, labware) 
• Rubber 
• Magnesium oxide crucibles 
• Metal debris (for example, wire, hose clamps, tools, labware) 
• Glass debris 

These debris items are contaminated with small amounts ofradioactive and 
chemical substances from nitrate operations. 
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AJ ---3.4 Waste Volume and Time Period of"W e Generation 

This report covers waste stream generated from 1979, when nitrate operations 
first began at TA-55, to the p sent. Process wastes from nitrate operations have 
different associated R€RJ\ ti depending on the time period during which they 
were generated. The P/S codes, their time period of generation, and corresponding 
RCRA codes are shown graphically in Attachment 3, Time Lines. 

Waste volumes for each P/S code have not been tracked. Instead, waste items are 
segregated into similar material types and packaged in waste containers. Waste 
containers are assigned to waste streams in the Sampling Plan, and waste stream 
volumes are reported in that document. 

3.5 Waste Generation Processes 

The following subsections describe the generation of waste by nitrate operations, 
as well as product and waste outputs to other processes or operations. 

Manufacturing and research operations performed at TA-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 
residues are processed to recover as much plutonium as is practical. TA-55 has 
extensive capabilities for the extraction and recovery of plutonium from residues 
and scraps generated from operations at various LANL facilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and TA-55~lutoni~search are the sources ofTRU waste 
generated at TA-55. 

(Detailed background information about theTA-55 plutonium recovery processes 
can be found in Waste from Plutonium Conversion and Scrap Recovery 
Operations (TWCP-352 and TWCP:886)/Jhis report addresses the aqueous 

(citrate-based recovery processes. /\... il ew "fP 

\~he primary feed source for the nitrate recovery operations)s plutonium residues 
from other recovery operations (e.g., chloride or pyrochemical), metal 
preparation, metal fabrication, analytical laboratory operations, and residues from 
other DOE facilities (TWCP-3548/N-1). The overall goal ofthe nitrate recovery 
operations is to recover plutonium from scrap and residues and produce a purified 
plutonium oxide for conversion to metal. The nitrate recovery operations can be 
broken down into the following process steps: 

• Pretreatment 
• Dissolution 
• Purification, including conversion to oxide 
• Cement fixation 

Each ofthese process categories is described below. The timeframe and EPA 
hazardous waste numbers (HWNs) associated with each P/S code are shown on 
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first colunm overflows to the second colunm and so on (TWCP-3548/ 
N-1; TWCP-3566/N-23, N-24, N-24A, and N-25; TWCP-3567/N-36). 
After dissolution in the dissolvers, the solutions are filtered and then sent 
to purification. The filtered solids are sent to other dissolution processes 
if plutonium concentrations are above the DL, or to cement fixation (CF) 
or disposed as debris waste if concentrations are below the DL. 

Another feed material for the nitrate operations is hydroxide filtrate 
cakes from the chloride operations (TWCP-3548/N-1). This material is 
dissolved using the standard leach solution, which is then filtered (CD, 
HCD, HD) (TWCP-3566/N-32). Aluminum nitrate is added to the 
solution and the solution is re-filtered. The filtrate is sent to purification. 
Filtered solids are re-dissolved if plutonium concentrations are above the 
DL, or disposed to cement fixation (CF) if concentrations are below the 
DL. From 1985 to 1994, the hydroxide cakes from the chloride 
operations contained cadmium, chromium, lead, mercury, and silver 
(TWCP-3567/N-39 and N-40). After 1994, silver is not present in the 
cakes. The debris waste generated from the dissolution of hydroxide 
cakes from the chloride operations is not expected to contain the listed 
metals above the regulatory limit. However, without analytical data or 
other acceptable information confirming that the concentrations of these 
hazardous constituents are below the regulatory levels, the applicable D
codes (D006, D007, D008, D009, and DOll) are assigned pending 
additional information (TWCP-3568/N-83). 

fu overview, filtered solids from the dissolution step are re-dissolved 
until plutonium concentrations are below the DL, then sent to cement 
fixation (CF); debris items are disposed after the plutonium 
contamination is removed from the surface by leaching; plutonium
bearing solutions are sent on to purification or to the metal preparation 
line (P/S code MP) (TWCP-3548/N-1; TWCP-3566/N-21 through N-33; 
TWCP-3567/N-34 through N-36). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.,.3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix VIII ofthose regulations, are (1) ascorbic, 
formic, hydrochloric, hydrofluoric, nitric, oxalic, and sulfuric acid; (2) 
potassium and sodium hydroxide, (3) hydrogen peroxide (an oxidizer), 
and (4) mercuric and silver nitrate (TWCP-3566/N-21, N-22, N-23, N-
24, N-25, N-28, N-29, N-30B, N-30C, N-30D, N-30E, N-30F, N-31, N-
32, and N-33; TWCP-3567/N-34, N-35, N-36, N-37, and N-37A; 
TWCP-3568/N-81). EPA HWNs DOOl and D002 do not apply to the 
solid wastes because of the use of acids, bases and an oxidizing solution 
in these processes because there is no free liquid in these wastes. 
Mercuric nitrate was used as a catalyst in P/S code VP1, which is 
accordingly assigned the code for mercury, D009. Silver nitrate was 
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used in PIS code AT and CPOD, which are therefore assigned the code 
for silver, DOll. 

Additional EPA HWNs apply to most of these PIS codes as a result of 
~of regulated chemicals in the material feed (see Table 1 in 

~~ctw~r as a result of contamination introduced from the use of 
laboratory equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to the nitrate operation at the 
dissolution step from hydroxide filtrate cakes include cadmium, 
chromium, lead, mercury, and silver (TWCP-35671 N-39, N-40). Leaded 
gloves were discarded as described in section 3 .,.1. 

NOTE: For some ofthese PIS codes, no1ormal procedures could 
be found and the necessary information was extracted 
from process flow diagrams and SME input. More 
detailed descriptions of such PIS codes that are i~nl ed 
in this dissolution section are provided in section .f:6, as 
follows: PIS codes AS, BAC, COD, COL, LC, L 1~ 
LG2, MB, NL, NR, PS, PT, SSD, US, US2, VC, VP1, 
andZD. 

3.5.3 Purification and Oxide Conversion (PIS codes AO, AP, CC, CH, DF, DS, 
FA, FC, HC, LR, OH, OY, PR, RB, RBJ, RCM, RFX, RR, SX, and VP3) 

A peroxide precipitation process (PR) was used to achieve excellent 
separation of plutonium from the cationic impurities calcium, chromium, 
magnesium, cesium, cobalt, and aluminum, as well as americium 
(TWCP-3567/N-52). Peroxide was added to the oxide dissolution filtrate 
feed material to convert the plutonium to valence state (+4). Additional 
peroxide resulted in the precipitation of[Pu02t5

, then [Pu04t4, and 
finally Pui07• The resulting peroxide filter cake was dissolved in nitric 
acid and the solution was sent to oxalate precipitation (OY). The filtrate 
solution from the peroxide precipitation was sent to hydroxide 
precipitation (OH), also known as the peroxide kill process. 

Plutonium-bearing solutions generated in the dissolution step are 
directed to purification for plutonium recovery (TWCP-3548/N-1 ). 
Purification consists ofboth ion exchange and precipitation processes. 
There are three primary ion exchange processes based on the 
concentration of plutonium in solution: rich feed (RCM), dissolver 
solutions (DS), and lean residue (LR). After ion exchange, plutonium
bearing solutions are directed to oxide precipitation and then to an 
oxidation process. The oxidation process generates plutonium oxide, a 
stable form of plutonium suitable for storage or further processing into 
plutonium metal. 
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Hydroxide cakes from the chloride operations, which started in 1985 
(TWCP-3567/N-40), are introduced to the nitrate operations in the 
dissolution step (TWCP-3567 /N-39). The outputs from the dissolution of 
chloride operations hydroxide cakes are sent to PIS code LR or DS. 
Therefore, RCRA-regulated hazardous constituents associated with the 
feed materials from the chloride operations may carry through to PIS 
codes DS and LR (TWCP-3567 /N-38). The hazardous metal constituents 
contained in hydroxide cakes from 1982 (based on the start ofthe 
chloride operations) untill994, include cadmium, chromium, lead, 
mercury, and silver (TWCP-3567 /N-40). Beginning in 1994, only 
cadmium, chromium, lead, and mercury are expected to be present. 
These metals may be present above the regulatory limits in the waste 
streams generated by PIS codes DS and LR. Therefore, the EPA HWNs 
D006, D007, D008, D009, and DOll are assigned to the waste from 
1982 to 1994; and D006, D007, D008, and D009 are assigned from 1994 
forward. 

In overview, plutonium oxide from the purification step is transferred to 
the vault for storage or to the metal preparation line; solutions are sent to 
the evaporator for re-concentration and then returned to ion exchange or 
sent to PIS codes CF or HP for immobilization in cement. The distillates 
are disposed to the RLWTF ifthey meet theTA-50 WAC. Spent ion 
exchange resins are disposed to cement fixation (CF) (TWCP-
3567/N-41 through N-53). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3 .j".3. Chemicals used in these steps that are covered by 40 CFR Part 
261, including Appendix Vlll ofthose regulations, are (1) hydrofluoric, 
nitric, and oxalic acid; (2) sodium hydroxide, and (3) hydrogen peroxide 
(an oxidizer)(TWCP-3567/N-41 through N-47, N-50, N-51, N-53, N-54, 
and N-55; TWCP-3568/N-81). EPA HWNs DOOl and D002 do not 
apply to the solid wastes because of the use of acids, bases and an 
oxidizing solution in these processes because there is no free liquid in 
these wastes. 

However, EPA HWNs apply to most of these PIS codes as a result of the 
resence of regulated chemicals in the material feed (see Table 1 in 

Section . or as a result of contamination introduced from the use of 
laborato equipment or supplies or from glovebox maintenance 
operations (discussed in section 4.2). For example, RCRA-regulated 
hazardous constituents introduced to PIS codes DS and LR with the 
hydroxide filtrate cakes include cadmium (0006), chromium (0007), 
lead (D008), mercury (0009), and silver (DOll) (TWCP-3567/N-39 and 
N-40). Similarly, plutonium oxide from the vault may have been roasted 
and blended in PIS codes RB and RBJ to provide a more homogeneous 
feed for the metal preparation line (PIS code MP); these oxides may 
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filter cakes; pump oils; silica solids; spent ion exchange resins; trioctyl 
phosphine oxide and iodine in kerosene; uranium oxide; and uranium 
solutions (TWCP-3568/N-72). 

Since 1981, the primary feed to this process was the evaporator bottoms 
solution. Evaporator bottoms were treated by hydroxide precipitation 
and filtered. The cakes would dry only very slowly so the wet cakes 
were rolled in plastic bags with Portland cement powder or were stirred 
in one· gallon cans with Portland cement to make them set. In 1981, 
hydroxide precipitation was discontinued and the neutralized bottoms 
solutions were stirred direct! with Portland cement powder in · 

·ga on cans. In January 1983, Gyps cement powder aced the 
Portland cement powder. The evaporator bottoms solution was adjusted 
to a pH of about 3 for Gypsum cement or to a basic pH (7 ·1 0) for 
Portland cement. The cement powder was then mixed into the solution. 
Any particulate matter was added during the stirring operations. 

Waste oil/organic solutions set up in cement were restricted to TRU 
vacuum pump oils and mixtures oftrioctyl phosphine oxide (TOPO) and 
iodine dissolved in kerosene. Some of the miscellaneous solutions sent 
for cement fixation included analytical chemistry solution residues that 
contained RCRA-regulated organics or heavy metals. Oils and organic 
liquids are emulsified by the addition of a surfactant before they are 
mixed with the neutralized evaporator bottom solutions (TWCP-
3568/N-74). The miscellaneous solutions were treated in a manner much 
like the evaporator bottoms solution. 

The discard of impure americium oxide from PIS code AO (section 
3.4.6.1) was mostly accomplished by stirring it into a one-gallon can of 
evaporator bottom cement paste (up to 140 g americium/can). When all 
cement was being stirred in one-gallon cans, the americium-containing 
can was placed in the center of the middle layer of cans in a drum to 
provide maximum shielding. When storage of the impure americium 
hydroxide cakes in P/S code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in P/S code IA until 
the material could be immobilized in cement for disposal. PIS code IA 
was active from Aprill986 to December 1988. It did not involve any 
type of processing and, therefore, did not generate any waste. 

In July 1988, the cementation process was changed from stirring the 
cement in one-gallon cans to stirring cement monoliths in 55-gallon 
drums attached to the glovebox (under P/S code CF). Although PIS code 
HP is still open, it has not been used since July 1988. 

NOTE: The strategy proposed for shielding americium
containing cans, after the operation converted to 
55-gallon drum monoliths, was to push the one-gallon 
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The waste generated by this process includes the usual 
glovebox waste plus metal screens and tools, rags, brushes, 
and containers. 

3.5.6.2p'l hnpureAmericium Holding for Discard (IA) 

This P/S code was active from April1986 to December 1988. 
When storage ofthe impure americium hydroxide cakes in 
P/S code AO became a radiation exposure problem, a 
significant portion of the stored material was placed in P/S 
code lA until the material could be fixed in cement for 
disposal. This P/S code did not involve any type of 
processing and, therefore, did not generate any waste. 

Because this P/S code simply held excess americium 
hydroxide cakes from P/S code AO, the EPA HWNs 
applicable to P/S code AO apply to P/S code IA. These EPA 
HWNs include D006, D007, D008, D009, and DOll. 

3.5.6.2j2 Uranium/Plutonium Processing Nitrate Hydrofluoric 
Dissolution (LC) 

This process was active from August 12, 1985 to August 
1987. Plutonium oxides from P/S codes US (later renamed 
US 1) and US2 were dissolved in nitric acid and hydrofluoric 
acid, concentrated by distillation, and filtered. The distillate 
solution was sent to P/S code EV. Any filter residues were 
calcined and recycled into the dissolution process. The 
uranium-plutonium solution was subjected to an oxalate 
precipitation with oxalic acid or sodium oxalate to precipitate 
the plutonium. The slurry was filtered and the plutonium 
oxalate was sent to a calcination process. The uranium nitrate 
solution was cemented in P/S code HP. 

RCRA-regulated organics and metals were not used in this 
process and were not introduced with the feed materials; 
therefore there would not be any RCRA-regulated solvents or 
metals in the waste streams generated by this process. This 
process generated the usual glovebox waste, plus glassware, 
heating mantles, plastic filter boats, filter paper, rags, 
brushes, and metal tools and equipment. 

3.5.6.2f Non Combustible Leach (LGl) 
3 

This process was active from October 1982 to 
December 1985. Metal, glass, and plastic from most PF-4 
processes were leached with nitric acid to remove plutonium 
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Feed Materials 

materials listed in Table 1 that are obtained either from the storage vault, as 
process output from other P/S codes, or from sources outside TA-55, including 
other DOE sites. Although Pu is usually the radioactive element of interest in the 
feed materials, in some cases the feed material consisted of other radioactive 
elements, as indicated by Table 2. 

The remainder ofthis section summarizes the nature of the process waste in terms 
of its physical, chemical and radioisotopic characteristics. 

3.6.1 Physical Form Identification 

Solid waste from nitrate operations primarily consists of metal and 
debris waste, as well as cemented waste discarded under P/S codes CF 
or HP. Debris waste contains glassware, plastics, ceramic materials, 
paper, rags, HEPA filters, metal containers, brushes, and small tools. 
Lead-containing debris items are segregated and packaged separately 
(TW~67/N-39). Prior to 1987, leaded gloves were discarded in the 
com uibl and non-combustible debm· ste streams. Between 1987 
and ay 1992, leaded gloves were se ~te from combustible debris 
and discarded in the metal debris waste earn because of concern that 
explosive lead oxides might form if the combustible debris waste w:as 
incinerated. Since May 1992, leaded gloves have been routinely 
segregated from other metal debris waste and assigned to a separate 
leaded-glove waste stream. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 

Table 1. Process Feed Materials for Nitrate Operations 

Potential Presence of RCRA-Regulated PIS Codes in Nitrate 
Substances Operations 
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Potential Presence of RCRA-Regulated 
Feed Materials Substances 

Analytical laboratory Potentially contaminated with RCRA-regulated 
solutions constituents 

• All analytical laboratory solutions are 
potentially contaminated with chromium 
(D007), lead (D008), and mercury (D009) 

• CLS-1 solutions potentially contaminated 
with mercury (D009) and lead (D008), as 
well as RCRA-listed organic substances 
used as solvents, including acetone (F003), 
butyl alcohol (F003), carbon tetrachloride 
(D019), chlorobenzene (F002, D021), 
chloroform (D022), methanol (F003), 
methylene chloride (F002), 
tetrachloroethylene (F002, D039), xylene 
(F003) (Cl-251TWCP-3547). 

Anode heels Typically contaminated with RCRA-regulated 
heavy metals Cd, Cr, Pb and Ag (D006, D007, 
D008, DOll). Heavy metals As, Hg, and Se are 
not present because they are volatilized from 
the Pu oxide feed at the high temperatures to 
which this material is subjected in P/S codes 
ER, RM, and SS (electrorefining step). 

Ash from PIS codes Usually suspect contaminated with Ba, Cd, Cr, 
ETD and TDC; or from Pb, and Ag (D005, D006, D007, D008, DOll). 
other DOE sites such As, Hg, and Se may also be present although 
as Hanford these metals are volatilized at high temperatures 

if present in the oxide and chloride forms. 

Crucible pieces Typically fairly pure, no RCRA substances 
(tantalum, magnesium present 
oxide) 

Disassembled weapons High-purity Pu and U material types, no RCRA 
components substances present 

Experimental R&D Variable purity 
feed materials; various 
isotopes and isotopic 
mixtures of actinides in 
various matrices 

Hydroxide cakes Typically contaminated with RCRA-regulated 
heavy metals Cd, Ph, Hg, Ag and possibly Cr 
(D006, D008, D009, DO 11, and D007) 
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PIS Codes in Nitrate 
Operations 

CF, HP (if solutions contained 
Pu>DL) 

AS,BU,NC 

AL, AT, ATL, ED, HGMS)\IS, 
MPD, PTS, RC, SC 

1-l«A, 

MAS, SC 

BM,RB,RBJ 

MAS 

CD, HCD, HD, LG2 
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Potential Presence of RCRA-Regulated PIS Codes in Nitrate 
Feed Materials Substances Operations 

Miscellaneous Typically contaminated with RCRA-regulated ATL, BAC, CPOD, CR, ED, 
materials contaminated heavy metals Ag, Cd, Hg, Pb and possibly Cr ETD, GMS, HGMS, IS 
with Pu (e.g. sand, (D006, D008, D009, DOll, and D007) (combustible material), LG 1 
slag, tools, crucibles, (non-combustible material), 
metal, glass, plastic, MAG, MAS, MELL (cellulosic 
labware, scrap, rags, material), ML (metal 
glovebox sweepings, equipment), NC (non-
pump oils, HEP A combustible material), NL (non-
filters, Hanford combustible material), PA 
[Hanford materials]) (glovebox sweepings), PAF, RO 

(organics), SC, SP, TDC 
(cellulosic material), VC, ZD 

MSE salts Typically fairly pure, suspect contaminated with MB,PS 
barium but no other RCRA substances present 

Pu metal or metal High purity, no RCRA-regulated substances, ATL, BM, BU~F, PAF, VPl 
alloy, Hanford unless noted otherwise 

H~A) (Hanford materials) 

Pu oxalates High purity, no RCRA-regulated substances, CC,DF,HC 
unless noted otherwise 

Pu oxides, Hanford Variable purity from PIS codes RB, RBJ and ATL, BL, CH, CPOD, DP, ED, 
(Hanford materials) others, and from the vault; suspect FC(C, MPD, OD, PT, RB, 

contaminated with RCRA-regulated heavy RB , SP, SSD, UPS, US, US2 
metals Cd, Cr and Pb (D006, D007, D008) 

H«AJ High purity oxides and material from Hanford 
from PIS codes CA and MA, and from the vault 

Pyrochemical salts Typically fairly pure, no RCRA substances COD,COL,MB 
other than Ba are present 

Table 2. PIS Codes with Radionuclides Other Than Pu in Feed Materials 

PIS code in nitrate operations Radionuclide in feed material 
AO,AP,FA,PR Am-241 

ATL Np-237 
CF Am-341, U, Th-232 

HP, IA, OH, SX Am-241 
LC, RC, UPS, US u 

PT Th-232 

I 
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Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The P/S code for each 
waste item is also documented on this form. fu the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item number and record its matrix material. This form was 
signed by the waste packager, reviewed, and approved by quality 
assurance (QA) personnel. Example forms for one drum of waste 
generated can be viewed in record TWCP-2513. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for nitrate operations at 
TA-55 are listed in Table 3. The designation material type (MT) (e.g., 
MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Please note that Table 3 indicates the isotopic 
composition of the material types at the time the waste was 
characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Arn-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. These bounding 
calculations provide a basis for identifying enrichment or depletion of 
one radionuclide versus another based on radioassays of individual 
waste containers. The results of these calculations are also tabulated in 
Table 3, assuming (a) none of these isotopes were initially present in the 
material, (b) the oldest Pu material in inventory dates back to 1 January 
1960, and (c) the waste was packaged on 1 January 1996, making it 36 
years old (TWCP-698). 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 
plutonium recovery~r esses separate plutonium and americium, or 
plutonium and uran· s that their relative ratios may be altered in the 

~..,~o~~uts and es. Waste items may be either depleted or 
!;;llllvTrc~-~,Ll.amel=i~ium depending on whether the source of 
contaminatiOn is the process product or the process residues 
(TWCP-882). Table 4 indicates some PIS codes in which enrichment of 
radioelements other than Pu are expected to be greater than usual. 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Arn-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from nitrate 
operations at TA-55, with exceptions as noted in Tables 2 and 4. 3)) Ji,W...) 

T e, ~ 2 3 I +- CJ -) 3 I 
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Table 3. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Weight%) and Half-Life Weight Ratios• 

Pu-242 Pu-244 
Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

Type(MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

MT51 0.006 96.77 3.13 0.076 0.018 ~ 1 x w-5 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 ~ 2 x w-s 0.001 0.002 

MT53 0.03 91.08 8.45 0.366 0.071 ~ 7 x w-5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.81 0.22 ~ 0.0001 0.0009 0.007 

MT55 0.06 83.88 14.73 1.03 0.304 ~ 0.0002 0.0009 0.009 

MT56 0.061 81.9 16.51 1.18 0.355 ~ 0.0002 0.0009 0.01 

MT57 0.433 74.63 20.7 2.55 1.69 ~ 0.001 0.0008 0.02 

MT42 
84% 1.02 1.37 10.32 3.13 84.14 0.02 0.003 1 x w-s 0.03 
90% 0.72 1.26 6.4 1.86 89.77 ~ 0.002 1 x w-s 0.02 
95% 0.45 0.56 2.47 0.906 95.58 0.029 0.001 6 x 10·6 0.008 

MT83 
83% 83.89 13.8 1.9 0.32 0.09 ~ 0.26 0.0002 0.003 
89% 89.26 10.07 0.633 0.021 0.015 ~ 0.28 0.0001 0.0002 

1~i-r:} ·~These ratios are calculated under the assumption that no chemical fractionation occurs and, hence, are intended to 
5 11--f.. be used to identify fractionation when it is present by comparing these upper bounds to radioassay data. 

Source: TWCP-698 

Table 4. Secondary Radionuclides in Process Wastes 

PIS code Secondary radionuclide in process waste 
AO Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 
AP Am-241 (1979-1984, Am-241 production) 
ATL Np-237 (1993-1994, NDA standards material) 
CD,HCD,HD Am-241 (1992-present) 
CF,ED,EV, Np-237 as decay product in MSE (1992-present) 
RB,RFX 
EV Am-241 (1979-1984, Am-241 production) 

Am-241 (1992-present) 
FA Am-241 (1979-1984, Am-241 production) 
HP Am-241 (1979-1984, Am-241 production) 

Am-241 (1985-1987, impure Am02 for disposal) 
Am-241 (1992-present) 

IS Cm-244 (March 1987-April1987) 
LR,PR Am-241 (1979-1984, Am-241 production) 
PS Am-241 (1985-1987, impure Am02 for disposal) 
PT Th-232 (1980-1985) 
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LGl 

LG2 
LR 

MB 

MELL 

ML 
MPD 

NC 
NL 
OD 
OH 
PT 

PTS 

RC 
RO 
RR 
sc 
SP 

SSD 

TDC 

vc 
VPl 
VP3 
VUL 

D006, DOOS 
D006, D007, DOOS, D009, DOll 
D006, D007, D008, D009, DOll 

D007, D008, and D009 (in accordance with discussion in TWCP-AK-
2.1-002,R~ section 3/.).) 
D006, D007, D008, D06'9, DOll 

D006, DOOS 
D005, D006, D007, D008, DOll 

D006, DOOS 
D006, DOOS 

D006, D007, D008 

D006, D007, D008, D009, DOll 

D007 

D005, D006, D007, DOOS, DOll 
D005, D006, D007, DOOS, DOll 

D006, D008, D040 

D006, D007, DOOS, D009, DOll 
D005, D006, D007, DOOS, DOll 

D007 
D006, D007, DOOS 

D005, D006, D007, D008, DOll 

D006, DOOS 

D009 

D009 
D005, D008 

No DOOl (ignitable), D002 (corrosive) or D003 (reactive) listings apply to the 
solid wastes from nitrate operations because no ignitable chemicals were used in 
these~ses and because the solid wastes do not contain any free liquids (see 
Secti nf,O). 

5 
5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 

WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-5_5 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 
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6.0 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WODF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the hnpact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. If a misfire should occur, the requirement is to destroy the unspent powder by 
burning. ( TtvcP- '-1 12.0). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition ofliquids. 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data will be used to assess the accuracy of AK information in 
accordance with Reconciliation of Visual Examination and Radiography Information 
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non
compliant by filing a Prohibited Waste Report in accordance with Nonconformance 
Reporting and Tracking (TWCP-QP-1.1-007). 

VERIF~ION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

SectioW summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 



TWCP-AK-2.1-005,R.2 (LA-UR-01-) 
Effective Date: Page 53 of 55 

for potentially incompatible chemicals in accordance with 49 CPR Subpart C
Segregation and separation chart ofhazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or 
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were 
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which 
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site 
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, (3) and 
no sparking. Experimental results on the reactivity of LANL Direct Oxide Reduction 
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from 
DOR salts indicate the absence of"dangerous when wet materials" and pyrophoricity in 
these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 L in volume is obtained from radiography of each waste 
containers and visual examination of selected containers during TWCP characterization 
activities. Any free liquids are remediated, and any sealed containers greater than 4 Lin 
volume, or unpunctured or unvented gas containers, are removed; or else the waste 
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance 
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative 
controls on the prohibition ofpyrophorics, see SectionsjJ.O and;f.O. 

S G 
8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 

(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in the process inputs 
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listed in Table 1, Table 5, and Attachment 4. In the cement fixation process (PIS codes 
CF and HP), oils are sometimes added to drums of cemented waste. There is no 
indication these oils contain PCBs, and they are added to the 55-gallon drums of cement 
in small quantities (maximum of6liters [TWCP-3568/N-74]). The oils are primarily 
vacuum pump oils, along with some oils used in heat-treating (cooking or silicone oils) or 
in grinding (TWCP-3568/N-82). None of these oils are known to contain PCBs. All 
transformers known to contain PCBs have been tracked from the time of startup ofTA-55 
in 1978. Whenever any transformer oil is drained, it is handled by a subcontractor who is 
wholly responsible for its disposal. This oil does not enter the LANL disposal ov 

CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics ofhazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity ), 261.23 
(Characteristic a/reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261-Identification and Listing ofHazardous Wastes 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart ofhazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ,R.5) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EP A/OSWER 9938.4-03) 

• Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (EPA No. NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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CCEPTABLE KNOWLEDGE ROADMAP 

Attachment 1 
Page 1 of20 

F, CPOD, CR, DS, ED, EV, GMS, HCD, HD, IS, LR, MAG, MAS, MELL, ML, 
X, RR, SC, SP, TDC, UPS, VUL 1 

Copies of these documents are in the TWCP RMDC Center. (-jf?A 

Information 
TWCP Category 
Record No. Code* Information Source Summary Limitations 

TWCP-352 B Description of plutonium Wastes from Plutonium Document describes the Pu Document does not give 
recovery processes Conversion and Scrap Recovery residues and the various treatment information about RCRA 

()perations,lJ\-11069,~arch approaches used in recovering constituents introduced or 
1988 plutonium from scrap present in the processes 

TWCP-614 D All TA-55 waste is Defense ~emo from Doug Sankey. All TA-55 waste is Defense Budget information may not be 
related. related. acceptable. 

TWCP-697 c Waste was controlled to Los Alamos TRU Waste Waste was controlled to meet Overview document -
meet WIPP WAC Certification Plan for Newly WIPP WAC requirements as early Generator Attachments provide 
requirements as early as Generated TRU Waste, WCP- as 1983. Generator Attachments more detailed information. 
1983. HSE7-CPL-Ol, R.2 (November were used to describe and 

1984) reference specific generator 
procedures. 

TWCP-698 B Gives ~aterial Type NMT ~emo, NMT-7 WM/EC- Gives ~aterial Type compositions Does not give information on 
compositions 96-032 how material may fractionate in 

Benchmark Environmental 
TA-55 waste processes. 

Corp. ~emo, AL-7193 BEC 

TWCP-700 c Attachment 3 to the Los NMT-7 Attachment, January Documents controls to meet WIPP Information is not extremely 
Alamos TRU Waste 1995, TRUWM-TA55-CPA- WAC were implemented and how detailed. 
Certification Plan for Newly 03,ROO independent verification was 
Generated TRU Waste, R05 accomplished. 

TWCP-701 c TA-55 Generator Attachment TA-55 Attachment, 1987, TRU- Documents controls to meet WIPP Information is not extremely 
to the TRU Waste ~ST 12-CP A-03,ROO WAC were implemented and how detailed. 
Certification Plan for Newly independent verification was 
Generated TR U Waste accomplished. 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 
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Effective Date: 

Information 
TWCP Category 
Record No. Code* Information 

TWCP-4166 D Answers to questions about 
PIS codes DO, EV, HP, CF, 
OR,RM,PY 

TWCP-4167 D Answers to questions about 
segregation of non-defense 
wastes; leachability of Ag 
from ash 

-
TWCP-AK- A Process Acceptable 
2.l-002,R2 Knowledge Summary Report 

lfor Chloride Operations at 
TA-55 

TWCP-AK.- A Process Acceptable 
2.1-003,R.2 Knowledge Summary Report 

lfor Metal Operations at TA-
55 

TWCP-AK.- A Process Acceptable 
2.1-004,R.2 Knowledge Summary Report 

lfor Miscellaneous 
Operations at TA-55 

TWCP-AK.- A Process Acceptable 
2.1-006,R.2 Knowledge Summary Report 

for Pyrochemical Operations 
at TA-55 

TWCP-AK- A Process Acceptable 
2.1-007 ,R.2 Knowledge Summary Report 

for Special Processing 
Operations at TA-55 

Source 

Interview with Jim Foxx, 
10/17/00 

Interview with Jim Foxx, 
10/18/00 

Generators interview and TWCP 
AK. references 

Generators interview and TWCP 
AK. references 

Generators interview and TWCP 
AK. references 

Generators interview and TWCP 
AK. references 

Generators interview and TWCP 
AK. references 

Summary 

Answers to questions on use ofCr 
and Ag, RCRA metals in cement, 
asbestos in furnaces and gloves, 
and disposal of spray cans used in 
gloveboxes. 

Segregation of non-defense wastes 
beganon27 August 1998; 
analytical data show that Ag in ash 
is below limits of regulatory 
concern 

Detailed information on each PIS 
code for chloride operations at 
TA-55 

Detailed information on each PIS 
code for metal operations at T A-55 

Detailed information on each PIS 
code for miscellaneous operations 
at TA-55 

Detailed information on each PIS 
code for pyrochernical operations 
at TA-55 

Detailed information on each PIS 
code for special processing 
operations at TA-55 

None 

None 

None 

None 

None 

None 

None 

Attachment 1 
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Limitations 

* Information Category Codes: A = fonns intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished 
data, and D = interviews, memos, and letters 
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Process Inputs 

PIS Code PIS Title Feed Stream(s) Chemicals/Reagents 

HP Cement Fixation Evaporator bottoms Sodium hydroxide 

Vacuum pump oils Portland cement 

Tributylphosphate and Gypsum cement 
iodine in kerosene Surfactant (polyoxy-

Analytical chemistry ethylene-20-sorbitan) 
solutions 

Salts 

Leached filter paper 
residues 

Ash 

Miscellaneous 
solutions 

Americium oxide 

IA Impure Americium hydroxide None (no processing 
Americium cakes performed) 
Holding for 
Discard 

IS Incinerator Combustible materials Sodium hydroxide solution 
(e.g., rags, paper Potassium hydroxide 
wipes, wood) (less solution 
than 10% plastic and 
rubber) 

LC Uranium! Plutonium oxide Nitric acid 
Plutonium Hydrofluoric acid 
Processing Oxalic acid 

Sodium oxalate 

LGl Non Debris (metal, glass, Nitric acid 
Combustible plastic) 
Leach 

LG2 Hydroxide Cake Hydroxide cakes Nitric acid 
Dissolution 

Process Outputs 

Product Waste Stream1 

Cemented waste 

Leaded gloves 

Americium hydroxide Leaded gloves 
cake 

Scrubber solutions Ash 

Scrubber solutions ( < 
DL) 

Pump seal solutions 

Leaded gloves 

Plutonium oxalate Acidic solutions 

Uranium nitrate 
solutions 

Leaded gloves 

Plutonium in nitric acid Leaded gloves 
solutions 

Plutonium in nitric acid Leaded gloves 
solutions 

EPA 
Codes2 

D007, D008, 
D009, DOll, 
DOI9, D021, 
D022,D039, 
F002,F003 

D006,D007, 
D008, D009, 

DOll 

D005, D006, 
D007,D008, 

DOll 

D008 

D006,D008 

D006,D007, 
D008, D009, 

DOll 

Attachment 4 
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AK 
AK Information Summary 

CFR 
CMR 
D 

DOE 
DOR 
OWLS 
EP-60 
EPA 
F 

GPHS 
HF 
HEPA 
HN03 
HWN 
K 

LANL 
LWRHU 
M 
MASS 
MgCh 
MgO 
MSDS 
MT 
MWG 
NMT 
p 

PIS [code] 
PCB 
PF-4 
Pu-238 
PuOz 
RCRA 
RFETS 
RLWTF 
RMDC 
SME 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2.7-001,R5) 
Code of Federal Regulations 
Chemistry and Metallurgy Research [Facility] 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defmed in 40 CFR Subpart C, Sections 261.21 to 
261.24 
U.S. Department of Energy 
direct oxide reduction 
Discardable Waste Log Sheet 
type of inner shipping container 
U.S. Environmental Protection Agency 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
General Purpose Heat Source 
hydrofluoric acid 
high-efficiency particulate air 
nitric acid 
[EPA] hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defmed in 40 CFR Subpart D, Section 261.32 
Los Alamos National Laboratory 
Lightweight Radioisotope Heater Unit 
molar 
Material Accountability and Safeguards System 
magnesium chloride 
magnesium oxide 
material safety data sheet 
material type 
Milliwatt Generator 
Nuclear Materials Technology [Division] 
EPA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33 
process/status [code] 
polychorinated biphenyl 
Plutonium Facility, Building 4 
plutonium-23 8 
plutonium oxide 
Resource Conservation and Recovery Act 
Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
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SOP 
SRS 
TA 
TCLP 
TRU 
lWCP 
UCNI 
UF/PF 
WAC 
WIPPWAC 

WIPPWAP 

WIPP 
WODF 
WPRF 
J.lm 

standard operating procedure 
Savannah River Site 
technical area 
Toxicity Characteristic Leaching Protocol 
transuranic 
Transuranic Waste Certification/Characterization Project 
Unclassified Controlled Nuclear Information 
ultrafiltration/polymer filtration 
waste acceptance criteria 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) 
Waste Isolation Pilot Plant 
Waste Origination and Disposition Form 
Waste Profile Request Form 
rmcron 
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NOTE: 

P/S Code 

ASP 

CI 

CA 

CF 

ED 

GPHS 

HP 

ITFIITF4 

MPD 

MTL 

OR 

PI 

PPD 

R8 

R8 

RCI 

sc 
SCP 

SP 

TDC 

WD 

WM 

ws 

TA-55 PROCESS/STATUS (P/S) CODE INDEX 

This index indicates the main process AK report and report 
section that covers each PIS code mentioned in this report. 

PIS Name Process AK Report* 

Aqueous Scrap Processing Plutonium-23 8 Operations 

Pu-238 Heat Source Calorimetiy Plutonium-238 Operations 

Casting Metal Operation Processes 

Cement Fixation Nitrate Operations 

Cascade Dissolver Nitrate Operations 

General Purpose Heat Source 
Plutonium-23~ Operations 

Fabrication 

Cement Fixation Nitrate Operations 

Impact Test Facility Metal Operation Processes 

Cascade Dissolver Nitrate Operations 

Metallography Plutonium-238 Operations 

Direct Oxide Reduction Pyrochemical Processes 

Routine Pu-238 Heat Source 
Plutonium-23 8 Operations Production 

. Plutonium Pellet Dissolution Special Processing 

Routine Pu-238 Solidification Plutonium-23 8 Operations 

Recovery ofPu-238 from Sucrose 
Plutonium -23 8 Operations Solutions 

Recovery ofPu-238 from 
Plutonium -23 8 Operations Contaminated Iridium 

Cascade Dissolver, G437 Nitrate Operations 

Routine Pu-238 Scrap Processing Plutonium -23 8 Operations 

Scrap Dissolution, G438 Nitrate Operations 

Thermal Decomposition of 
Nitrate Operations Cellulose Items 

Welding and Decon for GPHS Plutonium.-23 8 Operations 

Waste Management Miscellaneous Operations 

Pu-238 Direct Oxide Reduction Plutonium.-238 Operations 

Page vi of viii 
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* Process AK. reports: Metal Operation Processes (TWCP-AK.-2.1-003), Miscellaneous 
Operations (TWCP-AK-2.1-004), Nitrate Operations (TWCP-AK-2.1-005), Plutonium-
238 Operations (this report), Pyrochemical Processes (TWCP-AK-2.1-006), and Special 
Processing (TWCP-AK-2.1-007) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Plutonium-238 processes 

PIS codes: ASP, Cl, GPHS, MTL, PI, PP, R8, RCI, SCP, WD, WS 

Type ofwaste generated: 

Page vii of viii 

Retrievably stored and newly generated, mixed and non-mixed, combustible and non
combustible debris; mixed oil and vermiculite waste; mixed solidified inorganic process waste 
including leached solids, salts and metal oxides. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris waste 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense programs. These wastes may have been generated in the same rooms and gloveboxes as 
were used for non-defense activities, and were not segregated from non-defense waste until 
August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

In the 200 Wing of theTA-55 Plutonium Facility (Building PF-4), Rooms 201, 204, 205,206, 
and 207 have been used exclusively for Pu-238 processes. Plutonium-238 operations include 
chemical and radiochemical analysis, process tests and development, plutonium research, and 
heat source fabrication as well as recovery ofPu-238 from scrap and residues produced by 
numerous feeds. 

Description of the process waste (physical form and typical content description): 

Waste from Pu-238 operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, glass debris, HEPA filters, and steel packaging 
materials. Other Pu-238 waste includes oil and vermiculite waste and solidified inorganic 
pro~ess waste _inc~uding leached solids, s~!s and metal oxides. Liquid waste is sent to the~ 
Radioactive Ltqmd Waste Treatment Facility (RLWTF) at TA-50. -

Summary Categories: S3000, S5000 

Waste Matrix Codes: S3100, 83200, S5000, S5100, S5410 
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Description of the waste-generating process: 

Page viii of viii 

The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part of Pu-
238 processing operations. 

Process Input: 

Plutonium metal and oxides; pyrochemical salts; ash; analytical laboratory solutions; and 
residues from other DOE facilities. 

Radioisotopic content of the waste: 

Pu-238 material types with well-defmed isotopic compositions. U-234 is often present as a decay 
product of its plutonium precursor. Less common radionuclides present as trace-level 
contaminants are Am-241, Am-243, Cs-137, Np-237, Th-232, U-235 and U-238. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• 0007 (chromium), 0008 (lead), and 0009 (mercury) apply to waste from PIS code R8. 

• 0008 (lead) applies to debris waste from all P/S codes from Pu-238 operations for discarded 
leaded gloves. 

• No other D codes apply to waste generated by PIS codes ASP, Cl, WD, WS GPHS, MTL, 
PI, RCI, or SCP. 

• No F, K or P codes apply to any of the PIS codes under Pu-238 operations. 

Process waste volume (if known): 

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1978-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT 
FOR PLUTONIUM-238 OPERATIONS AT TA-55 

1.0 INTRODUCTION 

Page I of26 

All transuranic {TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant {WIPP). The U.S. Environmental Protection 
AgencY (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AKin its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) {WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-I.I-02I ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generate TRU waste in the Plutonium Facility at Technical Area 
(TA) 55, one of the TRU-waste generators at Los Alamos National Laboratory {LANL). 
By doing so, this report provides detailed technical support for one or more waste stream 
AK summary reports which include these process wastes, such as the Acceptable 
Knowledge Report for Waste Streams TA-55-43, TA-55-44, TA-55-45, TA-55-46 and TA-
55-47 (TWCP-AK-2.1-011). 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from Pu-238 
processes and Pu-238 heat source fabrication covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001) {AK 
Information Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at ~ 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment I) b 

• Interviews with personnel involved with waste generation and waste management at 1 

TA-55 as listed on the Acceptable Knowledge Roadmap {Attachment I) ~~-

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

NOTE: Much of the AK information related to Pu-238 processes is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
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TWCP-3545. Individual documents in this record have been assigned a 
separate identifier, P238-nn, where nn is a sequential]- or 2-digit number. 
This referencing nomenclature is used throughout this report and its 
attachments. 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) is contained in these records, and is not included in this report. Such 
records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1 ). 

This process AK report contains information on 11 individual processes that have each 
been assigned a unique identifier called a process status (PIS) code. The search and 
compilation of AK information was based on PIS code, because that is the greatest level 
of process detail recorded in waste generation records. 

TheTA-55 Plutonium Facility tracks waste items both by the process from which they 
originated and their material content. Waste items are labeled with an item identification .,)r.y 
code that contains information on the waste material parameter of the item and an \(' 
embedded PIS code that corresponds to the process that produced the waste item. Waste \/ \ 1/' 

items are packaged into waste containers based on the material content of the waste, 1::L'-':~o~~\~ 
without regard to PIS code. This practice complicates AK tracking because a single waste -tV ,

1
_:.., 

container can include waste items from several PIS codes. Further complication is 
introduced because the waste streams for T A-55 have been defined based primarily on 
the physical form and material content of the waste and only secondarily on the waste 
generation process through mixed or non-mixed waste stream designations. Hence, any 
given Pu-238 waste stream could potentially contain items from all of the plutonium Pu-
238 processes that were active at TA-55 over the time span of the generation ofthe waste 
stream. 

We have attempted to mitigate confusion resulting from these two different ways of 
categorizing TA-55 waste (by process of generation and PIS code or by material content 
and waste stream number) by providing separate AK reports for each categorization 
method (i.e., process AK reports for process areas, and AK summary reports for waste 
streams). The AK information search was performed based on the processes used at TA-
55 and tracked by the PIS codes, and it is summarized in this process AK report. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 

3.0 DESCRIPTION OF THE PROCESS WASTE 

The following sections describe Pu-238 processes, and identify the resulting wastes as 
well as outputs that are sent to other Pu-238 operations for further processing. 
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TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. The contaminated scrap and residues, if containing plutonium 
above the discard limit, are processed to recover as much plutonium as is practical 
(TWCP-351, TWCP-352). TA-55 has extensive capabilities for the extraction and 
recovery of plutonium-239 from residues and scraps generated from operations at 
various LANL facilities and other Department of Energy (DOE) sites and is 
establishing similar recovery capabilities for Pu-238 (TWCP-3545/P238-01). 
These recovery operations, associated maintenance operations, manufacturing 
operations, and plutonium research are the sources ofTRU waste generated at 
TA-55. Detailed information about theTA-55 plutonium recovery processes can 
be found in Waste from Plutonium Conversion and Scrap Recovery Operations 
(TWCP-352). Information specific to Pu-238 processes is provided in TWCP-
415. A full-block flow diagram for plutonium processing and waste management 
at TA-55 is given in reference TWCP-886. 

A LANL site map and a detailed map of the buildings at TA-55, including 
Building PF-4, are shoW:n in Attachment 2. In the 200 Wing of Building PF-4, 
Rooms 201,204, 205, 206, and207 are used exclusively for Pu-238 processes 
(TWCP-3545/P238-0l). The Pu-238 processes include recovery operations and 
heat source fabrication processes. The latter processes include fuel fabrication, 
pellet production, and scrap/process residues processing. 

The Pu-238 processing activities were strictly segregated from all other Pu
processing activities at TA-55 because cross-contamination of the materials 
would adversely affect the quality and usability of the end products (TWCP-
1 037). The Pu-238 operations consisted of activities supporting both defense and 
non-defense applications. However, wastes from various processes were not 
segregated by funding source, waste-generating process, or waste-generating 
location (e.g., room or glovebox) until recently (August 27, 1998), but rather were 
segregated and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-
4167). Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level waste threshold value (TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Stream(s) 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
(TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). Thestated 
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guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable 'IR.U 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at T A-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to PIS code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) (TWCP-934) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated by Pu-238 operations include 238Pu-contaminated debris waste, 
high-efficiency particulate air (HEPA) filters, filter cake, salts, and wastes entered 
into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WfF) at TA-50. Detailed information regarding the 
generation process, characterization, and disposal of these wastes is provided in 
Section 3.5 of this report. 

The debris waste includes the following categories: 

• Cellulose (e.g., paper, cheesecloth, cellulosic personnel protective equipment) 
• Plastic (e.g., gloves, tape) 
• Rubber (e.g., tubing, leaded gloves) 
• Metal (e.g., wire, tools, process equipment) 
• Glass (e.g., labware) 
• Filters (HEP A) 
• Graphite 
• Ceramic 
• Calcined hydroxide precipitation cakes 
• Pyrochemical salts 
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The period of generation of the Pu-23 8 wastes is from 1978 until the present. The 
PIS codes, their time periods of generation, and corresponding EPA HWNs are 
shown graphically in Attachment 3, Timeline for Pu-238 Operations. 

Waste volumes for individual PIS codes are not tracked. Instead, waste items are 
segregated into similar material types and packaged into containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document, and in the associated AK 
summary reports (e.g., Acceptable Knowledge Report for Waste Streams TA-55-
43, TA-55-44, TA-55-45, TA-55-46 and TA-55-47 [TWCP-AK-2.1-011]). 

3.5 Waste Generation Processes 

The Pu-238 for all heat source fabrication processes was produced, separated, and 
purified at the Savannah River Site (SRS). SRS information indicates that no 
RCRA-listed chemicals were used in the purification process and that the purified 
Pu-238 contains no RCRA constituents (TWCP-1044). The Pu-238 processes at 
TA-55 use no organic solvents. Also, the oxide feed materials do not contain any 
organic solvents. If the oxides did contain organic solvents, the latter would be 
boiled off or destroyed by the high temperatures used in the fabrication processes. 

Pu-238 processing operations involve several different processes. The processes 
and PIS codes applicable to Pu-238 operations are listed below: 

• PIS code ASP 

• PIS code Cl 

Aqueous Scrap Processing 

Pu-238 Heat Source Calorimetry 

• PIS code GPHS General Purpose Heat Source Fabrication 

• PIS code MfL Metallography 

• PIS code PI Routine Pu-238 Heat Source Production 

• PIS code PP 

• PIS code PPD 

• PIS code R8 

• PIS code RCI 

• PIS code SCP 

• PIS code WD 

• PIS code WS 

Pellet Production for GPHS 

Plutonium Pellet Dissolution 

Pu-238 Sucrose Solutions and Waste Solidification 

Recovery of 238Pu02 (plutonium oxide) from Contaminated 
Iridium 

Routine Scrap Processing 

Welding and Decontamination for GPHS 

Pu-238 Direct Oxide Reduction 

Each of these processes is described below in detail. Timelines for these processes 
are shown in Attachment 3. A complete listing of PIS codes for Pu-23 8 
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operations, their descriptions, feed materials, and inputs and outputs is found in 
Attachment 4. Simplified process flow diagrams for Pu-238 operations are found 
in Attachment 5. 

Wastes from PIS code PPD, which involved the dissolution ofPu-238 pellets in 
Room 209, were packaged with Pu-238 wastes. This PIS code is described in the 
Process AK Report for Special Processing (TWCP-AK-2.1-007). In addition, ash 
from PIS code TDC was packaged with other Pu-238 wastes when combustible 
material from Pu-238 processes were ashed under this activity. PIS code TDC is 
discussed in the Process AK Report for Nitrate Operations (TWCP-AK-2.1-005). 

3.5.1 Aqueous Scrap Processing (PIS code ASP) 

PIS code ASP is a new activity that covers work involved in the 
purification of solid 238Pu02 in a nitric acid stream (TWCP-5600), 
similar to the recovery activities already established for Pu-239 as part 
ofT A-55 nitrate operations (e.g., PIS codes ED, MPD, SC and SP 
described in Section 3.5.2 ofTWCP-AK-2.1-005,R.2). A flow chart 
showing the Pu-238 Aqueous Scrap Recovery Process (PIS code ASP) is 
shown in Attachment 5. 

During comminution, the weighed Pu-23 8 solid is ground to a particle 
size < 5 IJ.l11. After the comminution, all or a portion of the ground 
material is put into a dissolution vessel. 

The 238Pu solid is dissolved in a mixture of refluxing concentrated nitric 
acid (HN03) and hydrofluoric acid (HF) for up to 8 hours. After 
dissolution is performed, the 238Pu-rich solution is filtered through a 5-
J..l.m teflon membrane. The used teflon membrane is stored in a stainless 
steel can. A portion of the filtrate may be processed through ion 
exchange, or the entire filtrate may be treated for oxalate precipitation. 

Oxalate precipitation involves an acid adjustment of the filtrate to 1-2 M 
HN03, while the solution is continuously stirred using the mechanical stir 
bar. Urea is added to scavenge nitrite salt that could interfere with further 
chemical pretreatment. Hydroxylamine nitrate is added to adjust the 
valence of the plutonium to (III). Oxalic acid is added to form a Pu
oxalate precipitate. The precipitate is filtered, and calcination converts 
the Pu-238-oxalate to 238Pu02 product. The solid product is cooled, 
weighed, and stored. 

The dissolution Pu-238-fiJ.trate destined for ion exchange may undergo 
an aluminum nitrate treatment. The dissolution Pu-238-filtrate is added 
to aluminum nitrate dissolved in dilute nitric acid, followed by a 
filtration step to collect any formed solids. (Typically, the aluminum 
nitrate treatment is not performed.) The filtrate then undergoes a 
pretreatment involving urea, sodium nitrite, and ferrous salt prior to ion 
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3.5.2 

exchange. The Pu-rich eluate is collected and undergoes oxalate 
precipitation as described above. The Pu-lean effluent, which contains 
impurity metal ions, as well as the aluminum from the aluminum nitrate 
treatment, is neutralized to pH 10-12 with sodium hydroxide. Under 
these neutralization conditions, the majority of the impurity ions and Pu-
238 (not precipitated as an oxalate precipitate) will precipitate as metal 
hydroxides. 

The hydroxide precipitate is calcined then stored, and the hydroxide 
filtrate is sampled to determine the radioactivity leveL If above the 
discard limit, the hydroxide filtrates are transferred to the residue 
solidification process (PIS code R8). In this process, any soluble Pu-238 
is recovered with ferric nitrate and sodium hydroxide, and the filtrate 
resulting from the solidification process is sent to the T A-50 RL WTF 
through the caustic waste line. 

The Pu-238 in the hydroxide filtrates can also be recovered by a 
ultrafiltration/ polymer filtration (UF/PF) process operated by NMT -11 
personneL 

The 238Pu02 product is sent to PIS code Pl. The hydroxide cakes are 
stored either in the vault or in the glovebox line under PIS codes M:M or 
ASP. 

Heat Source Fabrication (PIS codes GPHS and PI) /_'? 7 it\~ 
(1e_ t ~ J-~ w .,a., 

Pu-238 heat sources that are routinely fabricated at TA-55 include the 
General Purpose Heat Source (GPHS, produced under the PIS code with 
the same name), Lightweight Radioisowpe Heater Unit (LWRHU), and 
Milliwatt Generator (MWG) Program. The latter two heat sources are 
produced under PIS code Pl. Heat source production involves fuel 
fabrication, pellet production, and scrap and process residues processing. 
Each of these is a separate operation, using different materials and 
generating different types of waste; therefore, they are addressed 
individually. Debris waste containing lead gloves may be generated by 
any of these processes. This waste is segregated from non-lead debris 
waste and disposed as RCRA-regulated TRU waste (TWCP-3545/P238-
02). 

Fuel Fabrication 

The fuel fabrication process occurs in Room 207. The feed material for 
fuel fabrication is 238Pu02 from SRS. The SRS has been directly or 
indirectly the source of all feed material for fuel fabrication (TWCP-
3545/P238-01). The material physically resides in theTA-55 vault or in 
Pu-23 8 heat source calorimetry operations (PIS code C 1, does not 
generate TRU waste) before being introduced into the fabrication 
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process. This material goes through the physical processes of weighing, 
splitting, ball milling, slugging and screening, and granule seasoning. 
The material also undergoes oxygen isotopic exchange, in which 
oxygen-17 and oxygen-18 are replaced by oxygen-I6 as the material is 
heated to 775 °C. In GPHS and LWRHU processing, oxygen exchange 
is followed by heating to I 000 °C to release alpha-decay helium from 
the Pu02 crystal structure. GPHS and L WRHU season a portion of the 
granules at I600 °C and a second portion at II 00 °C. The latter two 
processes ultimately hot press the pellets at 153 0 °C and later heat treat 
the pellets at I 000 °C and finally at I527 °C. By contrast, the MWG 
processing scheme seasons all the granules at I600 °C, then mixes the 
Pu02 with powdered yttrium metal and heats it at 1350 °C to form a sub
stoichiometric plutonium oxide. In all cases, the high temperatures 
ensure that any organic material that might have been present in the 
initial feedstock would not carry through to the final product. 

No RCRA-regulated solvents or metals are introduced to the process, 
and all waste generated from the fuel fabrication process is nonmixed 
waste. The residues and products from this process feed into other Pu-
238 processing operations (e.g., pellet production and scrap and process 
residues processing). (TWCP-3545/P238-03) 

During the fuel fabrication process, analytical samples are frequently 
required for both 238Pu02 feed material and product specimens either to 
characterize the material or to determine whether the material meets 
current production specifications (TWCP-3545/P238-04). The sampling 
occurs in Room 207. The sampling points are identified in the PI Fuel 
Fabrication flow diagram (TWCP-3545/P238-03). All spatulas are 
stainless steel and the containers used to transfer or store the samples are 
stainless steel, tantalum, or glass. The primary capsule is cleaned in an 
ultrasonic cleaner with ethanol and allowed to air-dry (TWCP-
3545/P238-04). This spent ethanol is not TRU waste. Sampling tools are 
wiped down with cheesecloth containing ethanol, resulting in cloth 
contaminated with ethanol and possibly a small amount ofPu-238 
(TWCP-3545/P238-05). However, the ethanol on the cheesecloth would 
have been used up in the wipe-down process (TWCP-3545/P238-0I). 
Thus, TRU waste generated from sampling operations includes Pu-23 &
contaminated debris consisting of cheesecloth (ethanol would have been 
used up in the process), stainless steel spatulas and containers, glass and 
tantalum capsules, and plastic secondary capsules. · 

A sample from the fuel fabrication process is taken to perform particle 
size analysis on 238Pu02. This analysis is conducted in Rooms 20I and 
206. Ethylene glycol is used to suspend the 238Pu02 powder. Cleaning 
solutions containing water, soap, and Fantastik are used to clean the 
external surfaces of the sample cuvettes. These are the only chemicals 
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used in this analytical process and do not constitute RCRA-regulated 
waste. (TWCP-3545/P238-06) 

The sample is placed into a disposable polystyrene cuvette containing a 
magnetic stir bar and 2 milliliters {mL) e ycol. The cuvette is 
sealed with a polystyrene cap coated "fu Duco c ment. After the glue 
has set, the cuvette is ultra5oncally cle · water bath containing a 
high-purity soap (e.g., conox), 1 cleaned a second time in a bath of 
distilled water, and is WI with a cheesecloth pad soaked in 
Fantastik cleaning solution. The cuvette is then transferred to another 
hood for final decontamination with Fantastik-soaked cheesecloth 
(TWCP-3 545/P23 8-06). This process of cleaning and transferring the 
cuvette occurred up to 1994. From early 1994 onward, the water bath 
does not contain soap and Fantastik is not used because all work is 
performed in the same glovebox line and there is no need to 
decontaminate the cuvette. Before 1994, if the water was radi.oactively 
contaminated, it was discarded to the RLWTF. From 1994 onward, the 
water has been evaporated. (TWCP-3545/P238-20) 

ur,on completion of the analysis, the ethylene glycol containing the 
23 Pu02 is poured through a coarse sieve and collected in a polyethylene 
bottle. When 200 - 500 mL of ethylene glycol has accumulated in the 
bottle, the contents are poured through a filter. The residue and filter 
paper are allowed to dry and are sent to a plutonium recovery process. 
The contaminated ethylene glycol is collected until a sufficient amount 
is available to discard, and then it is poured onto a bed of vermiculite for 
absorption. The resulting waste is nonmixed, solid TRU waste. The 
magnetic stir bars and cuvette caps are reused. The debris waste 
generated by this process would include 238Pu-contaminated cheesecloth, 
polystyrene cuvettes, polyethylene bottles, and routine laboratory trash. 
(TWCP-3 545/P23 8-06) 

Pellet Production 

The feed material for the pellet production process consists of238Pu02 

from fuel fabrication. This material undergoes the physical processes of 
screening and weighing, die loading, hot pressing, sintering, and 
dimensioning. The product is sent to the vault and any residues are sent 
to the scrap and process residues processing operation. No solvents or 
metals are introduced in this process; therefore, any waste generated is 
nonmixed TRU debris waste. (TWCP-3545/P238-07) 

Decontamination 

A solution of nitric and hydrofluoric acid is used for decontaminating 
the fuel clads. The clad heat sources are immersed in the solution a 
minimum of three times to allow the acids to dissolve any Pu02particles 
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on the clad surface. Each time, the heat sources are removed from the 
acid solution and placed on a rag dampened with water. A rubbing 
action removes contamination while the heat of the source causes the 
acid sol uti on and water on the rag to evaporate at a fairly rapid rate. The 
TRU acid solutions generated by the decontamination steps are 
neutralized to precipitate plutonium, and the filtrate is discarded into the 
caustic waste line to the RLWTF at TA-50. The plutonium precipitate is 
discarded if they meet the DL. The only other process chemical, UCAR 
C-34, is an epoxy for sealing the graphite aeroshell of the LWRHU heat 
source assembly. The epoxy is not RCRA-regulated (TWCP-1027)_ 

Scrap and Process Residues Processing 

The scrap and process residues processing operation receives materials 
from the vault and various other processes, such as fuel fabrication, 
pellet production, calorimetry, and metallography. This is a physical 
process consisting of weighing, sorting, segregating, and loading into a 
shipping container. The product from this process either goes to the 
vault or feeds into calorimetry operations (PIS code C 1, which does not 
generate any TRU waste). No solvents or metals are introduced into this 
process. Therefore, the waste generated is nonmixed TRU debris 
contaminated with 238Pu. (TWCP-3545/P238-08) 

3.5.3 Metallography (PIS code MfL) 

The metallography process in Room 201 began in 1992 and is still 
active. It receives feed material from PIS code PI processes in the form 
of 238Pu02 fuel recovered from encapsulated heat sources, impacted heat 
sources, fuel pellets, or other sources. The metallography process is a 
physical process involving cutting, mounting, grinding, polishing, 
photography, and etching (TWCP-3545/P238-09). No oils are used in 
any of these operations. Although chemicals are used to mount and etch 
the 238Pu02, this process only generates 238Pu-contaminated debris waste 
(TWCP-3545/P238-10}. 

An epoxy-based mounting resin, hardener, and mount filler is used to 
mount the 238Pu{}z (TWCP-3545/P238-10}. The epoxy resin, hardener, 
and mount filler consist of diethylenetriarnine, Epon® Resin 8132, and a 
citofix/durofix liquid. Epon® Resin 8132 is a liquid that polymerizes 
when mixed with an amine (e.g., diethylenetriarnine). The 
citofix/durofix liquid is also a polymer. These chemicals harden 
(polymerize) upon use and are not a hazardous waste. (TWCP-
3 545/P23 8-20} 

One end of a phenolic ring is covered with aluminum tape. The 238Pu02 

sample is placed in the center of the interior surface of the tape. The 
mixture of epoxy resin, hardener, and filler is poured into the mount 
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ring. The mounted sample is placed in a small aluminum film can, which 
is placed in a pressure bomb. The bomb is pressurized for a minimum of 
I 0 hours, then vented, and the sample is removed. The mounted 238Pu02 

sample then undergoes grinding and polishing. (TWCP-3 545/P23 8-1 0) 

Manual grinding and polishing involves moving the mounted sample 
across wet silicon carbide grinding papers of varying grits that are laid 
over a glass plate. Between each grinding step and after the last grinding 
step, the sample is ultrasonically cleaned in distilled water. The mounted 
sample is polished using aqueous suspensions of aluminum oxide or 
diamond. After polishing, the sample is cleaned in distilled water. 
Automated grinding and polishing involves using programmable 
equipment. The grinding process uses a metal or cloth platen that has 
been coated with an abrasive slurry. This process also involves cleaning 
the polished sample in distilled water. (TWCP-3545/P238-10) 

Whenever there is a requirement to examine and/or document the 
238Pu02 grain boundaries, the surface of the polished sample is etched 
using a solution consisting of 93% hydrobromic acid, 5% hydrochloric 
acid, and 2% hydrofluoric acid. The etching solution is made up on an 
as-needed basis and only in quantities less than I 00 mL. The etching 
solution applied to the sample surface readily dries and must be 
replenished; therefore, there will not be any excess etching solution 
contaminated with 238Pu that would be considered waste. Upon 
completion of etching, the sample is rinsed with distilled water and 
allowed to dry. (TWCP-3545/P238-10) 

Residues from the metallography process feed into the PIS code PI 
process. Before 1994, the 238Pu02 was physically removed from the 
plastic mount (no solvent or chemical was used), and the mount was 
bagged out with other plastic debris. The 238Pu02 sample removed from 
the mount is sent to the PI scrap and process residue processing 
operation for plutonium recovery (TWCP-3545/P238-09). However, 
since 1994, the 238Pu02 has been left on the mount and archived (stored) 
in the glovebox line. (TWCP-3545/P238-20) 

The waste generated from the metallography process includes aluminum 
tape, grinding papers and polishing cloths, aqueous abrasive slurries, 
acid etching solutions, and aqueous washing and cleaning solutions. All 
of these wastes are nonmixed, 238Pu-contaminated wastes. The grinding 
papers and polishing cloths are dried and discarded as debris waste, as is 
the aluminum tape. The aqueous abrasive slurries, which are not RCRA
regulated, are feed material for the 238Pu waste solidification process 
(PIS code R8). Any etching solution remaining on the 238Pu02 sample is 
rinsed off using distilled water and is collected with the aqueous wash 
solutions. These solutions, which are not RCRA-regulated, are also sent 
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to the waste solidification process (PIS code R8). Any excess etching 
solution, which is a corrosive liquid, would not be contaminated with 
238Pu and, therefore, is not TRU waste. (TWCP-3545/P238-10) 

The metallography process may generate debris waste containing lead 
(e.g., gloves). This waste is segregated from non-lead debris waste and 
discarded as RCRA-regulated TRU waste (TWCP-3545/P238-02). 

3.5.4 Routine Scrap Processing (PIS code SCP) 

The scrap processing operation, which occurred from 1988 to 1996, 
received its feed material (238Pu02) from calorimetry operations (PIS 
code C 1 ), heat source operations (PIS codes PI and GPHS), and the 
vault. The feed material did not contain any hazardous constituents. The 
scrap processing operation took place in Room 204, and was a physical 
f:rocess that involved opening, weighing, sorting, and segregating the 

38Pu02 that arrived in a stainless steel inner shipping container (EP-60). 
The 238Pu02 was then transferred into an outer shipping container (EP-
61) and sent to the calorimetry process, and then to the vault. (TWCP-
3545/P238-11) 

No solvents or metals were introduced into the process; therefore, the 
only waste generated is solid debris waste (TWCP-3545/P238-12). Any 
debris waste containing lead (e.g., gloves) was segregated from non-lead 
debris waste and discarded as RCRA-regulated TRU waste (TWCP-
3545/P238-02). The types of materials in the debris waste include -----
cheesecloth pads and metal tools and equipment (TWCP-3545/P238-12). 

3.5.5 Recovery of 238Pu02 from Contaminated Iridium (PIS code RCI) 

The process of recovering 238Pu02 from contaminated iridium occurred 
from 1990 to 1992 in Room 201 (TWCP-3545/P238-13). The feed 
material for this process came from metal items in the iridium inventory 
in Building PF-4 or in the Chemistry and Metallurgy Research (CMR} 
Facility at TA-3. This process used both molten magnesium chloride 
(MgC}z) and electrochemical dissolution to remove 238Pu from iridium. 
(TWCP-3 545/P23 8-14) 

The first step in this process involved immersing the 238Pu0z
contaminated iridium metal in molten MgC}z. The MgC}z was placed 
into a magnesium oxide (MgO) crucible and heated above its melting 
point. The same salt was used for subsequent runs until it had lost its 
effectiveness. The iridium shells were placed into a tantalum basket and 
immersed in the molten MgC}z. At the end of the treatment, the iridium 
metal was removed from the molten MgC}z, and the salt coating on the 
metal was removed with a water wash. This water wash was sent to the 
238Pu solidification process (PIS code R8) (TWCP-3545/P238-20). The 
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expended MgCh and MgO crucible were bagged out and assayed before 
being discarded as 238Pu-contaminated TRU solid waste. The iridium 
metal was sent to the vault unless additional treatment was necessary. If 
further treatment was required, the iridium metal underwent 
electrochemical dissolution. (TWCP-3 545/P23 8-13) 

The electrolyte solution consisted of a dilute mineral acid (nitric acid, 
hydrochloric acid, or sulfuric acid [TWCP-3545/P238-21]) with optional 
salt. The iridium metal was immersed in the solution, and a current was 
passed between the iridium metal and a reference electrode (composed 
of graphite [TWCP-3545/P238-21]). At the end of the run, the iridium 
metal was washed with water and allowed to dry. The clean iridium 
metal was sent to the vault (TWCP-3545/P238-15). No solvents or toxic 
metals were introduced into this process (TWCP-3545/P238-21). 

The waste generated from the recovery process includes solid TRU 
debris waste, such as MgCh salt, MgO crucibles, tantalum and stainless 
steel cans, and routine laboratory trash. Any debris waste containing 
lead (e.g., gloves) was segregated from non-lead debris waste and 
discarded as RCRA-regulated TRU waste (TWCP-3545/P238-02). The 
spent electrolyte solution, which was acidic and contaminated with small 
amounts of iridium and 238Pu, and the water wash were sent to the 238Pu 
solidification process (PIS code R8) (TWCP-3545/P238-20). 

3.5.6 Routine 238Pu Waste Solidification (P/S code R8) 

The process of solidifying 238Pu in waste solutions has been conducted 
since 1978 in Room 206 and is still active. The feed material for this 
process comes from analytical operations (LANL groups CHM-1 and 
CLS-1 ), 238Pu heat source fabrication operations, metallography 
operations, and 238Pu decontamination operations (TWCP-3545/P238-
16, 17, 18). The feed solutions are strongly acidic, contain heavy metals 
(TWCP-3 545/P23 8-18), and have 238Pu concentrations orders of 
magnitude above the discard limit for radioactive waste solutions. The 
solidification process uses sodium hydroxide, ferric nitrate [Fe~03)3 -

9H20], and phenolphthalein (I%) in ethanol to precipitate the 8Pu. 
(TWCP-3545/P23 8-16) 

Ferric nitrate solids are dissolved into the feed solutions to act as a 
flocculant. Concentrated sodium hydroxide solution is then added to 
convert the acidic solutions into basic (caustic) solutions, and cause the 
ferric ions and the 238Pu ions in the solutions to co-precipitate as 
hydroxides. The phenolphthalein solution is used to indicate when the 
solution is basic. After sedimentation and vacuum filtration, the liquid 
portion (filtrate) is sampled and alpha-assayed to determine the residual 
238Pu concentration. The sludge is heated (calcined), such that the 
hydroxides are converted into oxides for disposal. This procedure is 
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repeated as necessary for the filtrate until the 238Pu concentration in the 
filtrate is below the discard limit. (TWCP-3545/P238-16) 

The waste generated by this process consists of calcined ferric oxide 
solids containing 238Pu, a caustic solution containing 238Pu below the 
discard limit, and solid debris. The oxide solids are sent to the vault or 
disposed as waste, depending on the 238Pu concentration. The caustic 
solution is discarded into the caustic drain to the pretreatment plant at 
the RL WTF (T A-50, Building 1, Room 60). The solid debris waste 
consists of glassware, teflon, ceramic, stainless steel, tygon tubing, 
plastic, and paper. 

The only potential sources ofRCRA-regulated constituents in this 
process are the analytical solutions received as feed materials from 
LANL groups CHM-1, CLS-1, and other analytical chemistry groups. 
Nine 238Pu solutions were stored in the vault at the time that this process 
was performed but none of these contained RCRA-regulated 
constituents, according to the coding remarks on the Material 
Accountability and Safeguards System (MASS) printouts. This absence 
ofRCRA-regulated materials is consistent with the Waste Profile 
Request Form (WPRF) under which the solutions were received from 
LANL Groups CHM-1 and CLS-1. The WPRF was generated on 
04/27/92 by T.K. Marshall and identifies corrosive acids and 
radioisotopes as being the only hazardous constituents in the solutions. 
No organic constituents were noted on the WPRF for these solutions. 
(TWCP-3545/P238-01) 

The analytical techniques for 238Pu solutions do not require the 
introduction of organic solvents or heavy metals into the solutions. In 
addition, the 238Pu solutions returning from analytical chemistiy are 
analyzed for heavy metals (totals) in a random fashion along with 
routine analyses for pH (or acid concentration) and radioactivity. Thus, 
between 1992 and 1997, 68 analyses were performed on 49 solutions 
returning from Group CLS-1, as follows: arsenic (4 analyses), barium 
(3), cadmium (4), chromium (24), lead (3), mercury (6), selenium (5), 
and silver (19). None ofthe analytical results for total metals (adjusted 
for the 20: 1 dilution factor in accordance with Toxicity Characteristic 
Leaching Protocol [TCLP]) exceeded the RCRA regulatory level for the 
toxicity characteristic for the metals. Two of the results for mercury 
were inconclusive due to insufficient sensitivity in the analysis. (TWCP-
3545/P238-01, 18) 

The hydroxide ferroflocculation process conceivably could concentrate 
the heavy metals from the analytical solutions sufficiently to put them 
above the regulatory level for toxicity in the hydroxide cakes. Based on 
the concentration of metals in the feed waste stream (CLS-1 solutions) 
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and the chemistry involved in the solidification process, arsenic, barium, 
some chromium, and selenium will remain in the filtrate. Cadmium, 
lead, mercury, and silver will precipitate with the hydroxide cakes and 
will remain in the cakes during the calcination process. Since May 1991, 
the filtrate from this process has been analyzed for metals and all results 
have been below the RCRA regulatory limits. 

Recent analytical information on Pu-238 hydroxide cakes that were 
calcined indicate that neither silver nor cadmium are present in 
concentrations large enough to be of concern. This is based on the fact 
that the primary source of these elements is as impurities in the 
plutonium oxide as supplied by SRS. Based on historical and present 
DLs for Pu-238 waste streams, if the Pu-238 concentrations are low 
enough to meet the DLs, silver and cadmium concentrations will readily 
occur at less than the TCLP limits for hazardous materials. Thus only 
chromium, lead, and mercury are present in concentrations in the 
calcined cake to require the use of the corresponding HWNs. 

In addition, a review of nondestructive analysis results on hydroxide 
cakes revealed that the highest plutonium concentration in a set of 
calcined cakes was 7.4 weight percent Pu. Because the heavy metal 
contaminants are concentrated in the course of performing the hydroxide 
precipitation, contamination of other waste matices by the hydroxide cake 
is the most likely souce of RCRA levels of of the heavy metals in those 
waste streams. If the Pu content of the hydroxide cake is 7.4 weight 
percent and the maximum Pu allowed in a waste matrix other than 
hydroxide cake is 18.6 grams of Pu per kilogram of combustibles, then 

The solid debris waste generated from this process is disposed as TRU 
solid, non-mixed waste. Any debris waste containing lead (e.g., leaded 
gloves) would have been discarded as mixed TRU waste to which EPA 
HWN D008 would be applicable (TWCP-3545/P238-02). 

3.5.7 Recovery of 238Pu from Sucrose Solutions (P/S code R8) 

The recovery of 238Pu from sucrose solutions, which occurred from 1 978 
to 1988, was performed in Room 206. The feed material for this process 
consisted of a 35% sucrose solution composed of sodium 
pyrophosphate, water, and sucrose. Sucrose solutions were used as a 
dispersive medium in particle size analysis of 238Pu02; therefore, the 
feed solutions contained 238Pu02. (TWCP-3545/P238-19) 

The 238Pu was recovered from these sucrose suspensions by filtering out 
the 238Pu02 in a ceramic filter boat and evaporating the solution to 
dryness over low heat. The 238Pu02 residue was scraped off the filter 
paper and calcined, then sent off-site for reprocessing. The residue from 
the evaporated solution was calcined and sent for discard if the 238Pu 
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content was below the discard limit. If the residue was not discardable, it 
was sent to another location. (TWCP-3545/P238-19) 

This recovery operation was a physical process. No solvents were 
introduced during the process or with the feed material. The wastes 
generated from this process consist of a calcined residue of sucrose and 
solid debris waste. The debris waste may contain stainless steel, ceramic, 
glassware, tygon tubing, and filter paper. All of the waste generated is 
solid 1RU waste. Any laboratory debris waste containing lead (e.g., 
gloves) is segregated from non-lead debris waste and is discarded as 
RCRA-reglllated 1RU waste (TWCP-3545/P238-02). 

3.5.8 Pu-238 Direct Oxide Reduction (PIS code WS) 

PIS code WS was an activity that was performed in October 1998 and 
October 1999 (TWCP-5707). There are no current plans to perform this 
operation again but the code is still active. PIS code WS is a single cycle 
process that uses Direct Oxide Reduction (DOR) (described for PIS code 
OR in TWCP-AK-2.1-006,R2). In this process, Pu02 and calcium metal 
are reacted in molten calcium chloride (CaCh) to produce plutonium 
metal. The reaction "is conducted in a magnesium oxide (MgO) crucible 
at 820°C to 875°C. Any arsenic, mercury or selenium present in the 
impure plutonium oxide would be driven off due to their volatility at this 
high temperature (TWCP-1258). The reaction proceeds to completion 
when excess calcium is present and when sufficient CaCh is available to 
dissolve the calcium oxide (CaO) product. 

After cooling, a plutonium metal button is removed by breaking the 
crucible. A layer of salt above the button contains unreacted oxide. All 
DOR salts are exposed to air to oxidize any pyrophoric metals that might 
be present. The salt is then either routed through aqueous recovery 
operations (PIS code ASP) to recover the plutonium, or else discarded as 
waste along with the remaining calcium metal, which has been 
converted to calcium oxide, and MgO crucible pieces. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4lists PIS codes for Pu-238 operations at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for Pu-238 operations consist of the general types of 
materials listed in Table 1 that are obtained either from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. The remainder of this section summarizes the nature of the 
process waste in terms of its physical, chemical and radioisotopic characteristics. 
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Table 1. Process Feed Materials for Pu-238 Operations 

Feed Material RCRA-Regulated Substances 

Analytical Potentially contaminated with RCRA-regulated heavy metals: 
laboratory solutions chromium (0007), lead (0008), and mercwv (0009 
ScrCIQ oxide Variable purity, no RCRA substances present 
Iridium metal Typically fairly pure, no RCRA substances present 
Pu oxalates and Typically fairly pure, no RCRA substances present 
hydroxides 
Pu oxide Incoming Pu-238 oxide from SRS exceeds regulatory limits for 

chromium (0007) and may exceed limits for cadmium (0006), lead 
0008) and silver (DOll) for some fuel lots (TWCP-1025, TWCP-
1026, TWCP-1030). However, calculations documented in TWCP-
AK-2.1-011 support the conclusion that the levels of these metals 
in TA-55 waste streams from Pu-238 operations are below RCRA's 
regulatory limits. 

Plutonium oxide TVJJically fairly oure no RCRA substances oresent 
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P/S Codes 
in Pu-238 
Operations 

R8 

ASP 
RCI 
ASP 

ASP, 
GPHS, 
MTL, PI, 
SCP 

ws 
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3.6.1 Physical Waste Form Identification 
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Solid waste from Pu-23 8 operations primarily consists of debris waste 
and ferric oxide (derived from calcination of ferric hydroxide · 
precipitates). Debris waste contains glassware, plastics, ceramic 
materials, cellulose-based personal protective equipment, paper, rags, 
HEP A filters, metal containers, brushes, and small tools. Leaded gloves 
may also be generated as process waste. Prior to May 1992, leaded 
gloves were discarded as metal debris and were not segregated from 
other metal wastes. Since that time, they have been routinely segregated 
from other metal debris waste and assigned EPA HWN D008. The ferric 
oxide is sent to the vault or discarded, depending on its 238Pu content. In 
addition, caustic solutions from ferric hydroxide precipitation are 
discarded through the waste line to the RLWTF at TA-50. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste ·Log Sheet (DWLS), was used to 
list each item identification number and record its matrix material. This 
form was signed by the waste packager, reviewed, and approved by 
quality· assurance personnel. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for Pu-238 operations at 
TA-55 are listed in Table 2. The designation material type (MT) (e.g., 
MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic composition of the 
material types at the time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The results of 
these calculations are also tabulated in Table 2, assuming (a) none of 
these isotopes were initially present in the material, (b) the oldest Pu 
material in inventory dates back to 1 January 1960, and (c) the waste 
was packaged on 1 January 1996, making it 36 years old (TWCP-698). 
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Table 2. Average Isotopic Content of Pu-238 Material Types and Enrichments 

Material pu-238 
Type(MT) (87. 74 yr) 

MT83 
83% 83.89 
89% 89.26 

Source: TWCP-698 

Plutonium isotope and half-life (Weight%) Upper limits for weight ratios 

Pu-242 Pu-244 
Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

(24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu TotaiPu Total Pu 

13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
10.07 0.633 0.021 0.015 - 0.28 0.0001 0.0002 

The material type used in the process generating each waste item was 
documented on the WODF and DWLS. However, some of the 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in americium depending on whether the source of 
contamination is the process product or the process residues 
{TWCP-882). 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from Pu-23 8 
operations at TA-55. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-234 is expected to be the most common uranium 
isotope in MT 83 waste because it is the decay product ofPu-238 (half
life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-238 
would have decayed to U-234. For Mf 83 with an 'initial content of 
83.89 percent Pu-238, the atomic ratio U-234 to total Pu would be about 
0.14U-238 would only be present if purposefully added to the feed 
material. U-235 ingrowth from the decay ofPu-239 {half-life, 24,120 
years) would be negligible due to the long half-life ofPu-239. No U-236 
is present. 

Less common radionuclides present as trace-level contaminants in TA-
55 plutonium operations, including the Pu-238 operations, are Am-241, 
Am-243, Cs-137, Np-237, Th-232, U-235, and U-238. 

Table 3 lists analyses of actinide impurities in several 238Pu02 fuel lots 
as received from SRS for L WRHU production. For the actinides 
measured, the .total concentrations of actinide impurities in the sampled 
fuel lots are less than 5000 ppm, or 0.5 weight percent. 
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Table 3. Actinide Impurities in 238Pu02 Fuel Lots for Cassini P.rogram 

Isotope 
Concentration in LANL Fuel Lot (J..lg/g Pu) 

272 274 275 285 286 
232Th 1700 1800 2300 2190 1845 
234u 300 190 1070 720 615 
236pu <1 <1 <1 <1 <1 
237Np 1030 1060 1460 1500 1545 
241Am 46 49 71 29 36 

Total 3076 3099 4901 4439 4041 
Source: TWCP-1030 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK information in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The AK report for Pu-
23 8 waste streams will be updated to incorporate the results of these 
comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to Pu-238 operation processes are listed in Table 4. The 
use of strong acids, bases, or oxidizers does not result in RCRA listings 
for solid wastes from these processes because of the absence of free 
liquids in this waste. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

EPA HWN assignments to process wastes from Pu-238 operations are summarized 
below, as well as on the process timelines in Attachment 3, and in the table of process 
inputs and outputs in Attachment 4. These assignments take into account the possible 
presence ofRCRA-listed chemicals in process waste as a result of their suspected or 
known presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

RCRA-regulated F-listed, K-listed and P-listed materials are not present in the 
feed materials and are not introduced as a part of Pu-23 8 operations. Therefore, 
no F-listed, K-listed or P-listed constituents are present in solid waste generated 
by Pu-238 operations. 
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Table 4. Chemical Inputs to Processes Described in This Report 

Chemical Input Comments on ApplicabilitY ofRCRA Listine: 

Gas No RCRA-regulated gases are used 
Ar12,on 11,as 
Acids 
Hydrobromic acid 0002 (corrosivity) does not apply to the solid debris 
Hydrochloric acid waste because there are no free liquids in this waste. 
Hydrofluoric acid DOO I (oxidizer) does not apply to the use of nitric acid 
Nitric acid for the same reason. 
Oxalic acid 
Sulfuric acid 
Base 
Sodium hydroxide 0002 does not apply to the solid debris waste because 

there are no free liquids in this waste. 
Inorganic Chemicals No RCRA-regulated inorganic chemicals are used 
Alwninum nitrate 
Alwninum oxide '-
Calcium chloride 
Diamond 
Ferric nitrate 
Ferrous. salt 
Hydroxylamine nitrate 
Magnesium chloride 
Magnesium oxide 
Silicon carbide 
Sodium nitrite 
Sodium pyrophosphate 
Metals No RCRA-regulated metals are used 
Calcium 
Iridium 
Yttrium 
Organic Chemicals 
Diethy lenetriamine 
Duco cement (glue) 
Epoxy mounting resin 
Ethanol DOOI (ignitability) does not apply because there is no 

free liquid in solid debris waste. 
Ethylene glycol 
Fantastik 
Ion exchange resins 
Phenophthalein 
Sucrose 
UCAR C-34 cement 
Urea 
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4.2 Toxicity Listings 

EPA HWNs 0007 (chromium), 0008 (lead), and 0009 (mercury~ applicable 
to only the calcined hydroxide cake waste generated by PIS cod~ 

Sampling and analysis of waste material from Pu-23 8 waste streams has been 
performed to confirm that these waste streams do not contain regulated heavy 
metals above regulatory levels (TWCP-1698, TWCP-AK-2.1-011). Table 5 
summarizes the analytical results, which show that all of the randomly selected 
items for the TCLP test are below the regulated concentrations. These analyses 
confirm the high purity of the SRS feed material, and the absence ofRCRA
regulated metals from Pu-238 processing operations at TA-55. 

Table 5. TCLP Concentrations (ppm) in Wastes from Pu-238 Operations 

Description Silver Arsenic Barium Cadmium Chromium Lead Selenium Mercury 

Detection Limit a 0.022 0.33 0.0055 0.022 0.055 0.22 0.55 0.0001 

RCRA regulatory 5 5 100 1 5 5 1 0.2 

threshold 

Metal I 0.031 -- 0.14 --- -- --- --- 0.0003 b 

Metal II --- c --- 0.17 c 0.005 --- --- --- --
Plastic I --- --- 0.62 0.44 -- --- --- b ---
Plastic II -- c --- 0.39 0.093 c 0.0002 --- --- --
Plastic III --- c --- 0.24 --- 0.2lc 0.0002 --- ---
Rubber I --- --- 1.8 --- 0.099 --- --- b ---
Rubber II --- c --- 0.34 --- 0.071 c 0.0002 --- ---
Combustible and --- c --- 0.32 0.057 c 0.0002 --- -- ---
rags I 
Combustible and --- c --- 0.37 0.101 0.079c 2.1 0.0006 ---
rags II 
HEP A filter I --- c --- 1.5 0.11 1.2c 0.0001 --- ---
HEP A filter II --- c --- 1.4 0.83 2.7° 0.0495 --- ---
HEPAALBd --- -- 0.006 --- 0.058 --- --- b ---
HEPASSHd --- -- 0.009 --- 0.062 --- -- b ---

--- indicates "not detected," i.e., measured values below the detection limit. 

8 Detection limit represents the instrument detection limit multiplied by a dilution factor, in accordance with the 
Toxicity Characteristic Leaching Protocol 

b Detection limit is 0.0003 ppm for these samples 

c These data have been qualified during data validation. See Appendix C in TWCP-1698 for details 

d Cold (non-radioactive) surrogate HEPA filter metal housing samples 

Source: Table III.l in TWCP-1698 
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5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at T A-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation ofthis generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement {TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation ofihe Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. In the event of a misfire or unconsumed explosives, the requirement is to 
destroy the unspent powder by burning (TWCP-4720). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700} but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 



TWCP-AK-2.1-009,ROIIC1 (LA-UR-02-1709) 
Effective Date: 03/21/02 Page 24 of26 

The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data are used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, and any containerized gases that are found to 
be present are removed, or the container is tagged as non-compliant by :filing a Prohibited 
Waste Report in accordance with Nonconfonnance Reporting and Tracking (TWCP-QP-
1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administrative controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C
Segregation and separation chart ofhazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at theTA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4liters in volume is obtained from radiography of each 
waste container and visual examination of selected containers during TWCP 
characterization activities. Any free liquids are absorbed, and any sealed containers 
greater than 4 L in volume, or unpunctured or unvented gas containers, are removed; or 
else the container is tagged as lion-compliant by filing a Prohibited Waste Report in 
accordance with Nonconfonnance Reporting and Tracking (TWCP-QP-1.1-007). 

Administrative and procedural controls on the prohibited pyrophorics in TRU waste and 
the absence ofpyrophorics has been verified through testing. For items ofpyrochemical 
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. salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 
since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 
the RFETS (TWCP-2501) have shown (1) no autoignition, (2) no spontaneous 
combustion, and (3) no sparking. Experimental results on the reactivity ofLANL direct 
oxide reduction (DOR) salt with water and the reactivity in air of heated calcium metal 
nodules from DOR salts indicate the absence of"dangerous when wet materials" and 
pyrophoricity in these salts (TWCP-3730, TWCP-3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials. 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 
systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." TheTA-55 Attachment to the 
Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP-701, Sections 3.8.5 through 3.8.7}. 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THEW ASTE STREAM 

No pCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in lists of process 
inputs documented in theTA-55 process AK reports. 

• In the cement fixation process (PIS codes CF and HP), oils are sometimes added to 
drums of cemented waste. There is no indication these oils contain PCBs, and they 
are added to the 55-gallon drums of cement in small quantities (maximum of 6 liters 
[TWCP-3568/N-74]). The oils are primarily vacuum pump oils, along with some oils 
used in heat-treating (cooking or silicone oils) or in grinding (TWCP-3568/N-82). 
None of these oils are known to contain PCBs. 

• All transformers known to contain PCBs have been tracked from initiation of 
operations ofT A-55 in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82}. 

• Ballast in fluorescent light fixtures could contain PCBs, but at TA-55 these light 
fixtures are outside the gloveboxes and hence would not enter the TRU waste stream. 

• Oil-filled capacitors are not known to have been used in TA-55 gloveboxes. 
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In addition, if the possibility exists for the waste to contain PCBs, RTR operators are 
required to check for indications of PCB-containing materials or PCB-contaminated 
materials. If there is reason to suspect that an item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator submits a PWR and 
places a hold tag on the waste container (Section 6.6.6 and Table 3 in Peiforming 
Nondestructive Testing Using the Mobile Real-Time Radiography System .[TWCP-DTP-
1.2-008]). 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic ofignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes .from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Performing Nondestructive Testing Using the Mobile Real-Time Radiography System 
(TWCP-DTP-1.2-008) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOEIWIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

PIS Codes: ASP, GPHS, MfL, Pl, R8, RCI, SCP, WS 

Copies of these documents are in the TWCP RMDC Center. 

Information 
TWCPRecord Category 

No. Code" Information Source Summary 
TWCP-0351 c Pu-238 discard limits TA-55 Waste Lists Pu-238 discard limits in 

Management, 539- various process materials. 
GEN-R02, 10/18/96, 
Appendix J 

TWCP-0352 c Generic plutonium recovery Wastes from Plutonium Document describes the Pu 
process description Conversion and Scrap residues and the various treatment 

Recovery Operation; approaches used in recovering Pu 
LA-11069-MS; from scrap. 
March 1998 

TWCP-0415 B TA-55 Pu-238 processes FSAR for TA-55 Describes theTA-55 Pu-238 
(Section 2.5.9, operations. 

pp. 2-164 to 2-166) 

TWCP-0697 B Waste controls Los Alamos Waste was controlled to meet 
Certification Plan, WlPP WAC requirements as early 
WCP-HSE7 -CPL- as 1984. Generator Attachments 
Ol,R2, 1984 were used to describe and 

reference specific generator 
procedures. 

TWCP-0698 D Material Type compositions Memo from Bill G~ves Material Type compositions 
Schueler, NMT-7. 

TWCP-0700 c Waste controls TA-55 Generator Documents controls to meet WIPP 
Attachment to the WAC were implemented and how 
LANL Certification independent verification was 

: 
Plan, TRU-TA55-CPA- accomplished. 
03,ROO, 1995 

Attachment 1 
Page 1 of 11 

Limitations 

None 

None 

Document does not give 
information about RCRA 
constituents introduced or 
present in the processes. 

Overview document - Generator 
Attachments provide more 
detailed information. 

Does not give information on 
actual material used in the Pu-
238 processes. 

Information is not extremely 
detailed. 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-0701 c Waste controls 

j 

TWCP-0813 D Waste characterization 

TWCP-0816 D Jim Foxx Interview on Number 
of Layers of Packaging j 

TWCP-0882 D Secondary Radionuclides and 
(UCNI) Toxic Metals in TA-55 TRU 

Waste 

TWCP-0886 c Color Flow Diagram of Pu-

/ processes at TA-55. 

TWCP-0887 D Defense and non-defense TRU 
waste management 

TWCP-0934 D Pu-238 and Pu-239 waste 
management 

Source 

T A-55 Generator 
Attachment to the 
LANL Certification 
Plan, TRU-MST12-
CPA-03,ROO, 1987 

Memo from Davis 
Christensen, EM-SWO: 
97-201 

C.L. Foxx, Los Alamos 
National Laboratory 

Memo from TA-55 
Subject Matter Expert 
C.L. (Jim) Foxx 

Diagram from Jim 
Foxx 

Memo from Jim Foxx 

Memo from TA-55 
Subject Matter Expert 
C.L. (Jim) Foxx 

Summary 

Documents controls to meet WIPP 
WAC were implemented and how 

independent verif1cation was 
accomplished. 

Clarifies the history of assigning 
EPA hazardous waste codes in the 
TRU Database to waste generated 
before 1993. 

Provides an explanation of why 
some containers of combustible 
debris may be packaged with 6 
layers of confmement 

Wastes may be either depleted or 
enriched in Am-241 and U-234, 
depending upon whether the 
source of contamination is the 
process product or the process 
residue. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end up 
in the nitric acid evaporator 
bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at TA-55 through 
1997. 
Pu-238 and Pu-239 processes and 
the wastes generated from those 
processes were segregated at TA-
55. 

Attachment 1 
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Limitations 

Information is not extremely 
detailed. 

Indicates that EPA assignments 
made on the basis of AK. in 1992 
are subject to change through 
additional AK. information. 

No direct way to differentiate 
between 4 and 6 layers of 
packaging 

Text does not specifically 
discuss Pu-238 processes 
although these PIS codes are 
listed in the table attached to 
the memo 

Does not indicate solvent input 
to processes. 

None 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-1025 c Characterization of L WRHU 
waste 

TWCP-1026 c Characterization ofMWG waste 

TWCP-1027 B Characterization of epoxy cement 
used in Pu-238 process 

-
TWCP-1030 c Characterization of L WRHU 

waste 

TWCP-1037 D 238Pu fabrication process 
description 

TWCP-1044 D Waste characterization 

Source 

LANL Report number 
LA-11166-MS 

pp.8,9, 14 

LANL Progress Report 
numbers 
LA-9170-PR 

LA-9672-PR 

LA-11217-PR 

LA-11220-PR 

LA-11346-PR 

LA-12236-PR 

LA-13258-PR 

MSDS for epoxy 
cement, UCAR C-34, 
Uilion Carbide 
Corporation 

LANL Report number 
LA-13143-MS 

pp. 5-6, 7-8, 17-18. 

Written information 
obtained from a TA-55 
waste management 
expert. 

SRSMemo 

NMS-EHB-970073, 
March 12, 1997 

Summary 

Provides tables of summarized 

analytical results for as-received 
and partially processed Pu-238 
used in the Galilee L WRHU 
process. 

Tables of trace element analytical 
results show that some RCRA 
metals are present below 
regulatory threshold limits in the 
waste from the Milliwatt 
Generator Program, and a11ow 
calculation of maximum 
concentration limits for other 
RCRA metals. 

Indicates that the epoxy cement 
used in the Pu-238 process does 
not contain any RCRA-regulated 
materials. 

Summarized analytical results of 
as-received and partia11y processed 
Pu-238 materials used in the 
Cassini L WRHU process. 

Detailed information of all facets 
of 238Pu fabrication activities. 

Describes the SRS process for 
producing the Pu-238 that was 
used at TA-55 and presents 
analyses for metals in the Cassini 
material. 

Attachment 1 
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Limitations 

Materials in these waste streams 

would have been produced as the 
result of processing many of the 
lots. 

None 

None 

Materials in these waste streams 
genera11y would have been 
produced as the result of 
processing many of the lots. 

References to documents 
providing additional information 
are not provided in the memo, 
but have been added to the AK 
Summary Report. 

No flow diagram included. 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-1698 Analyses ofTRUwaste from TA-
55-43, Lot No. 1 

---TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 34" 

TWCP-3545/P238- c General process information 
OI 

TWCP-3545/P238- D General 238Pu process information 
02 

TWCP-3545/P238- c Pu-238 fuel fabrication process 
03 description (P/S code PI) 

TWCP-3545/P238- c Heat source production process 
04 description (P/S code PI) 

TWCP-3545/P238- D General 238Pu process information 
05 

Source 

Cover letter and 
enclosed report, 
"Sampling and 
Analysis Project 
Validates Acceptable 
Knowledge on TA-55-
43, Lot No. OI" 

Rocky Flats 
Environmental 
Technology Site Report 
I995 

Comments from Jim 
F oxx on the draft 238Pu 
AK Summary Report, 
11/99 

Interview with Jim 
Foxx, 9/21199 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
- Fuel Fabrication, 
5/14/98 

Sampling Pu02 

Procedure; HS-
C:MB11-PP13, Rev. 0 
through Rev. 3, 2/20/80 
through 3/24/82; HS-
MSTI I -PP-13, Rev. 4 
through Rev. 10, 
I 0/22/82 through 
4/26/89 
Interview with Jim 
Foxx, 8/31/99 

Summary 

Analytical results confirm that TA-
55-43 is not a hazardous waste 
regulated by RCRA 

Page WF34-10 contains results of 
tests for corrosivity 

Details for the 238Pu process, 
specifically RCRA-regulated 
metals in the R8 process and 
radioisotope information. 

Waste generated from 238Pu 
processes. 

Overview of the Pu-238 fuel 
fabrication process, identifying 
steps within the process and 
process outputs. Date established 
is 9/25/91. 

Step-by-step instructions for 
sampling Pu02 during processing 
operations. 

Waste generated from specific 
238Pu processes. 

None 

Attachment 1 
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Limitations 

Tests are on residues rather 
than waste that is lower in Pu 
content; hence, they are 
conservative. 

None 

None 

None 

The P/S code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for PI Fuel Fabrication, this 
procedure is assigned to PIS 
code Pl. 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 



TWCP-AK-2.1-009,R.O/IC1 {LA-UR-02-1709) 
Effective Date: 03/21/02 

Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c Chemical list, process description 
06 (PIS PI) 

TWCP-3545/P238- c Pellet production process 
07 description(PIS code PI) 

TWCP-3545/P238- c Scrap and process residues 
08 process description (PIS code PI) 

TWCP-3545/P238- c Metallography process 
09 description (PIS code MfL) 

TWCP-3545/P238- c Chemical list, process description 
10 (PIS code MfL) 

TWCP-3545/P238- c Scrap processing process 
11 description (PIS code SCP) 

Source 

Particle Size Analysis 

of Oxide Powders 
Procedure,llS-~9-
PP-42, Rev. 0 through 
Rev. 1, 4122191 through 
12/11191 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
- Pellet Production, 
5114198 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
- Scrap and Process 
Residues Processing, 
5114198 

Process flow diagram 
for Metallography, 
6122197 

Ceramography of 
238Pu02 fuel samples; 
HS-NMT9-PP-44, 
Rev. 0, 1/8192 

Process flow diagram 
for Routine Pu-238 
Scrap Processing, 
8/27/91 

Summary 

Step-by-step instructions for 

analyzing metal oxides and the 
waste disposal process. 

Overview of the pellet production 
process, identifying steps within 
the process and process outputs. 
Date established is 9125191. 

Overview of the residues 
processing process, identifying 
steps within the process and 
process outputs. Date established 
is 6116188. 

Overview of the metallography 
process, identifying steps within 
the process and process outputs. 
Date established is 7126194. 

Step-by-step instructions for the 
preparation and examination of 
238Pu02 fuel samples and the waste 
disposal process. 

Overview of the scrap processing 
operation, identifying steps within 
the process and process outputs. 
Date established is 6/16/88. 

Attachment 1 
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Limitations 

The PIS code is not identified in 

the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for PI Pellet Production, this 
procedure is assigned to PIS 
code Pl. 

None 

None 

None 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for MfL, this procedure is 
assigned to PIS code MfL. 

None 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code" Information 

TWCP-3545/P238- c 238Pu02 transfer process 
12 description (P/S code SCP) 

TWCP-3545/P238- c Chemical list and process 
13 description (PIS code RCI) 

TWCP-3545/P238- c Process description (PIS code 
14 RCI) 

TWCP-3545/P238- c Chemical list, process description 
15 (PIS code RCI) 

Source 

Introductory Glovebox 
Transfer of an EP-60 
into an EP-61, 
HS-NMr9-PP-46, 
Rev. 0 through Rev. 1, 
12/23191 through 
9124192 
Decontamination of Ir 
Using Molten MgCh, 
HS-NMf9-PP-38, 
Rev. 0, 519190 through 
1018192 

Process flow diagram 
for Recovery of Pu02 
238 from Contaminated 
Iridium, 6110191 
Dissolution oflr by 
Electrochemical 
Methods; 
HS-NMT9-PP-39, 
Rev. 0, 519190 

Summary 

Step-by-step instructions for 
transferring 238Pu~ from an inner 
shipping container into an outer 
shipping container. 

Provides step-by-step instructions 
for decontaminating Ir coated with 
238Pu02. 

Overview of the 238Pu recovery 
process, identifying steps within 
the process and process outputs. 
Date established is 5115191. 
Step-by-step instructions for 
decontaminating Ir coated with 
238Pu02 using electrochemical 
dissolution. 

None 

Attachment 1 
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Limitations 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for RCI, this procedure is 
assigned to PIS code RCI. 
Handwritten note at top of 
procedure: "obsolete I 018/92 per 
WI 1392." This agrees with the 
"SOP Document History 
Report" attached to the 
procedure. 
None 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for RCI, this procedure is 
assigned to PIS code RCI. 

Handwritten note at top of 
procedure: "obsolete 10/8192 per 
WI 1392." This agrees with the 
"SOP Document History 
Report" attached to the 
procedure. 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D =interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c Chemical list, process description 
16 (P/S code R8) 

TWCP-3545/P238- c 238Pu lidifi . waste so tcation process 
17 description (PIS code R8) 

TWCP-3545/P238- c Feed input for 238Pu solidification 
18 process (PIS code R8) 

TWCP-3545/P238- c Chemical list, process description 
19 (PIS code R8) 

TWCP-3545/P238- D Process description and 
20 chemicals used 

TWCP-3545/P238- D Chemicals used in PIS code RCI 
21 

Source 

238Pu Waste 
Solidification, 
HS-MSTll-PP-34, 
Rev. 0, 8/4186; 
HS-NMT9-PP-34, 
Rev. I through Rev. 3, 
9/6/90 through 1219192 
Process flow diagram 
for 238Pu Waste 
Solidification, 2125199 

Email from Jim Foxx, 
"RCRA Codes for 
Pu-238," 12/9199 

Recovery of 
Plutonium-238 from 
Sucrose, 483-REC-ROO 
through RO I, 5/17183 
through 9130183; 
Recovery of 
Plutonium-238 from 
Sucrose Solutions; 
HS-MSTII-PP-36, 
Rev. 0, 12/18187 

Interview with Jim 
F oxx and Gary 
Rinehart 

Interview with Jake 
Espinosa 

Summary 

Step-by-ste~ instructions for 
solidifying 8Pu waste solutions. 

Overview of the 238Pu 
solidification process, identifying 
steps within the process and 
process outputs. Date established 
is 1127/84. 

Analytical results for RCRA-
regulated metals in analytical 
solutions feeding the 238Pu 
solidification process. 

Step-by-step, instructions for 
recovering 38Pu from sucrose 
solutions. 

Details on process description and 
chemicals used in the processes 
based on a review of the draft Pu-
238 AK Summary Report. 
Specific information regarding the 
electrolyte solution and electrodes 
used in the RCI process. 

Attachment 1 
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Limitations 

The PIS code is not identified in 
the procedure. Based on the 

process described in the 
procedure and the flow diagram 
for R8 Waste Solidification, this 
procedure is assigned to PIS 
code R8. 
None 

Some of the detection limits 
appeared to be above the 
regulatory limits 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure, this procedure is 
assigned to PIS code R8 e38Pu recovery from sucrose). 
Handwritten note at top of 
483-REC-R01: "Transferred to 
MS-11." 

Handwritten note at top of 
HS-MSTI 1-PP-36 procedure: 
"obsolete 5/11/92 per Wl1324." 

None 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D =interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c Process descriptions for PIS 
22 codes ASP, PPD, and WS 

TWCP-3545/P238- D Process information 
23 

TWCP-3568 c Chemical list; process description 
/N-74 (PIS code CF) 

TWCP-3568 c Clarification of specific processes 
/N-82 within the nitrate operations at 

TA-55 

TWCP-3730 B Pyrophoricity characterization 
(UCNI) -
TWCP-3731 D Sodium pyrophoricity in 

pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 B Procedure for Waste - Management at TA-55 

Source 

Information provided 
by JimFoxx (1/17/00) 

Email from John 
Musgrave conveying 
information from Jitn 
Foxx. 

Organic Liquid 
Emulsification, TRU-
NMT2-DP-13, ROO; 
TRUWM-TA55-DP-
13-ROO; 8130193 
through 9130194 

JimFoxx, SME, 
response to comments 
received on the 
Acceptable Knowledge 
Summary Report for 
T A-55 Nitrate 
Operations, draft dated 
2125100 

Characterization of 
Direct Oxide Salts 
(LA-CP-95-0098) 

Memo (MST-12-ARO-
88-052) 

Memo (MST-12-ARO-
88-077) 

TA-55 Document, 406-

GEN-ROO 

Summary 

Process flow diagram for PIS 
codes ASP, PPD, WS 

L WRHU and MWG processes are 
performed under PIS code Pl. 

Emulsifying waste oil and other 
organic liquids for cement 
fixation. 

Resolutions to the questions and 
issues raised by Pam Rogers 
during her review of the 
Acceptable Knowledge Summary 
Report for TA-55 Nitrate 
Operations, draft dated 2125100 

Hydrogen generation and 
pyrophoricity ofDOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts. 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 

Attachment 1 
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Limitations 

Procedures describing the 

process for the P/S codes have 
not been identified. 
None 

None 

Information is based on SME 
knowledge. 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today' s waste management 
concerns 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-4162 D Segregation of non-defense 
wastes from defense wastes 

TWCP-4164 D Use of gases in PF-4 

TWCP-4166 D Disposal of spray cans used in 
gloveboxes 

TWCP-4167 D Segregation of non-defense 
wastes from defense wastes 

J 

Source 

Interview with Jim 
Foxx, 10/12/00 

Interview with Jim 
Foxx, 10116/00 

Interview with Jim 
F oxx, 10117/00 

Interview with Jim 
Foxx, 10/18/00 

Summary 

Wastes from various processes 

were not segregated by funding 
source until recently ( 1997 or 
1998), but rather were segregated 
and packaged based on waste type 

Most gases used at PF -4 are stored 
outside the building and the gas is 
plumbed into the glove box from 
outside the building. 

Spray cans, especially WD-40, 
were in common use in TA-55 
gloveboxes until May 1992. These 
were routinely discarded as metal 
debris waste. From 1988 until May 
1992, the protocol was to vent or 
puncture the spray cans inside the 
glove box; venting was indicated 
by inserting a metal wire into the 
valve. After May 1992, spray cans 
were no longer used in 
gloveboxes. 

Wastes from various processes 
were not segregated by funding 
source, waste-generating process, 
or waste-generating location (e.g., 
room or glovebox) until recently 
(August 27, 1998), but rather were 
segregated and packaged based on 
waste type 

Attachment 1 
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Limitations 
Specific date for segregation by 

funding source not given 

None 

None 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D =interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-4720 B Describes the procedure to be 
taken at TA-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact Test 
Facility 40-mm gun, PIS codes 
ITF and ITF4) to ensure that 
explosives do not enter the waste 
stream 

TWCP-5086 B PIS Codes for TA-55 waste items, 
listed by drwn 

TWCP-5600 D Description of PIS code ASP, 
including process flow chart 

TWCP-5706 B Procedure for Direct Oxide 
Reduction of238Pu02 (PIS code 
WS) 

TWCP-5707 D Description of PIS code WS 

TWCP-AK-2.1- B Summarizes AK information on 
003,R.2 processes conducted in theTA-55 

metal operation processes 

TWCP-AK -2.1- B Summarizes AK information on 
004, R.2 processes conducted in theTA-55 

miscellaneous processes 

Source 

40-mm Powder Breech 
Project Waste 
Management Plan, Rev. 
2 (issued March 27, 
2000) 

PIS codes for waste 
items in individual 
drwns are either from 
theTA-55 Waste 
Management System or 
from the certified data 
base 

Interview with SME on 
work conducted under 
PIS code ASP 

NMT9-SOP-0089-R02, 
Direct Oxide Reduction 
of238Pu02 

Interview with SME on 
work conducted under 
PIS code WS 

Process Acceptable 
Knowledge Report for 
Metal Operation 
Processes 
Process Acceptable 
Knowledge Report for 
Miscellaneous 
Operations at TA-55 

Summary 

Procedure to be taken at TA-55 in 

the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

PIS codes for waste items in 
individual waste containers from 
TA-55 

Description and flow chart of steps 
involved in PIS code ASP, Pu-238 
Aqueous Scrap Recovery 

Description of process for PIS 
code WS (Direct Oxide Reduction 
of238Pu02) 

Description of work conducted 
under PIS code WS, Pu-238 Direct 
Oxide Production 

Discusses PIS code 

Discusses PIS code WM 

Attachment 1 
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Limitations 

Does not appear to be a 

controlled document. Without 
revision history, cannot tell 
when this docwnent was first 
issued, and how the potential for 
unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

Only some drwns are included 

None 

None 

None 

None 

None 

* Information Category Codes: A= forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 
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Effective Date: 03/21/02 

Information 
TWCPRecord Category 

No. Code* Information 

TWCP-AK-2.1- B Summarizes AK information on 
005, R.2 processes conducted in theTA-55 

nitrate operations 

TWCP-AK-2.1- B Summarizes AK information on 
006, R.2 processes conducted in theTA-55 

pyrochenricaloperations 

TWCP-AK-2.1- B Summarizes AK information on 
007,R.2 processes conducted in theTA-55 

special processing operations 

TWCP-AK-2.1- B Waste stream report that relies 
011, R.O upon the AK information 

presented in the Pu-238 process 
AKreport 

TWCP-PLAN- B Summarizes AK information for 
0.2.7-00l,R.5 individual TRU waste containers 

Source 

Process Acceptable 
Knowledge Report for 
Nitrate Operations at 
TA-55 

Process Acceptable 
Knowledge Report for 
Pyrochemical 
Operations at TA-55 
Process Acceptable 
Knowledge Report for 
Special Processing at 
TA-55 
Acceptable Knowledge 
Summary Report for 
Waste Streams TA-55-
43, TA-55-44, TA-55-
45, TA-55-46 andTA-
55-47 

Los Alamos National 
Laboratory 
Transuranic Waste 
Characterization AK 
Information Summary 

Summary 

Discusses PIS codes CF, ED, HP, 
MPD, SC, SP, and TDC 

Discusses PIS code 

Discusses PIS code PPD 

Relies on information in the Pu-
238 process AK report 

Assignment of individual TRU 
waste containers to specific waste 
streams 

None 

None 

None 

None 

Attachment I 
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Limitations 

Out of date 

* Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 

D = interviews, memos, and letters 



Los Alamos 
Technical Area Locations 

T A-0 Unassigned Land Reserve 
TA-2 Omega Site 
T A-3 South Mesa Site 
T A-5 Beta Site 
TA-6 Two Mile Mesa Site 
TA-8 Anchor Site West 
TA-9 Anchor Site East 
TA-11 K-Site 
TA-14 a-Site 
TA-15 R-Site 
TA-16 S-Site 
TA-18 Pajarlto laboratory 
TA-21 DP·Sile 
TA-22 TO-SHe 
TA-28 Magazine Area A 
TA-33 HP-Site 
TA-35 Ten Site 
TA-36 Kappa Site 
TA-37 Magazine Area C 
TA-39 Ancho Canyon Site 
TA-40 OF-Site 
TA-41 W-Site 
TA-43 

TA-46 
TA-48 
TA-49 
TA-50 
TA-51 
TA-52 
TA-53 
TA-54 
TA-55 
TA-57 
TA-SB 
TA-59 

HeaHh Research lab & 
DOE Headquarters 
WA-Site 
Radiochemistry Site 
Frijoles Mesa Site 
Waste Management Site 
Radiation Exposure Facility 
Reactor Development Site 
Meson Physics Facility 
Waste Disposal Site 
Plutonium Facility Site 
Fenton HiM Site 
Two Mile North Site 
OH-Site 

... 
o' wO 
.__0 
N\0 
:::::~ 0 0 

No ;:::;;. 
(j 
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MAPOFTA-55 

Attachment 2 
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Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map. 
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TIMELINE FOR Pu-238 PROCESSES 

ASP 

CI 

GPHS 

MTL 

PI 

R8 
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SCP 
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999 

1---

-
02/9 

,.... 
9 

000 Present 
Present 

IXl* 

Present 

Present 

10/9~ 

·~oi 
07/00 Present 

*Prior to 1987, leaded gloves were not segregated from combustible debris. Between 1987 and May 1992, they were segregated and discarded in the metal debris waste stream. 
Since May 1992, they have been routinely segregated and assigned to a leaded glove waste stream, still under the originating PIS code (fWCP-4166). 
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TIMELINE EXPLANATION 

• • 

---------
----------
---.---- -· 

The P/S code is established either in the P/S diagrams 
or in both (or all) revisions of the procedures 
designating the start and end dates (e.g., Rev. 0 to Rev. 
1 or Rev. 0 to Rev. 5. 

The P/S code is not identified in the procedure, but the 
process description matches the PIS code and the 
description in previous or later revisions of the same 
procedure. 

Extrapolate out two (2) years beyond the last revision 
date for the procedure to the next possible review date. 

Time period based on subject matter expert comments. 
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PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

PJS Code PIS Title Feed Stream(s) Otemicals/Reagents Product Waste Streanl 
ASP Aqueous Scrap Scrap items, oxide Nitirc acid, sodium Plutonium oxalate, Debris 

Processing hydroxide, sodium plutonium 
oxalate hydroxide 

GPHS General Purpose Heat Pu-238 oxide Yttrium metal, UCAR C- Heat sources Debris 
Source 34 cement 

MTL Metallography Samples from P 1 Epoxy mounting resin, Polished samples Aqueous abrasive 
aluminum oxide, diamond (archived in slurries to PIS code 
powder, hydrobromic glovebox line) R8, debris 
acid, hydrochloric acid, 
hydrofluoric acid 

PI Heat Source Production Pu-238 oxide Yttrium metal, UCAR C- Heat sources Debris 
34 cement 

R8 Waste Solidification Analytical solutions Sodium hydroxide, ferric No product Hydroxide cakes, 
from CHM-1, CLS-1, nitrate, phenolphthalien, debris 
NMT -1, C-AAC; ethanol, 
metallography; heat 
source production, and 
plutonium 
decontamination 
operations 

Attachment 4 
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EPA 

Codes1 References3 

•noos TWCP-56oq 

•noo8 P238-0l I 
P238-07 
P238-08 

•noos P238-10 I 
P238-20 

*D008 P238-0l I 
P238-07 
P238-08 

HWNs P238-02 
apply only P238-14 
to P238-15 
hydroxide P238-16 
cakes P238-17 
D006, P238-18 
D007, P238-20 
D008, P238-21 
*D008 I 
D009, 

I DOll 
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Process Inputs Process Outputs 

Attachment 4 
Page 2 of2 

EPA 
PIS Code PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 Codes2 References3 

R8 Recovery ofPu-238 Sucrose solutions None calcined 238Pu02 for Calcined residue of *D008 P238-02 I 
from Sucrose Solutions (containing sodium reprocessing (if sucrose. Solid P238-19 

pyrophosphate and above DL) debris waste 
sucrose) used in including stainless 
particle size analysis steel, ceramic, 
of 238Pu02 glassware, Tygon 

tubing, filter paper 

RCI Pu-238 Recovery from Iridium contaminated Magnesium chloride, Cleaned iridium Debris, magnesium *D008 P238-13 I Iridium with Pu-238 oxide nitric acid, hydrochloric metal oxide crucibles P238-14 
acid, sulfuric acid P238-20 

SCP Scrap Processing Pu-238 oxide Physical process - no Pu-238 oxide Debris *D008 P238-ll I chemicals used P238-l2 

WS Pu-238 Direct Oxide plutonium oxide (high Calcium metal, oxygen plutonium metal Calcium chloride *D008 TWCP-57~, 
Reduction purity) gas, chlorine gas, calcium salt, magnesia TWCP-570 

chloride, calcium fluoride crucibles, calcium 
oxide, calcium 
metal, debris 

1 All PIS codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal containers, 
brushes, and small tools. Leaded gloves may also be generated and are segregated. 

2 See discussion in Section 4.0 for details on the applicability of the RCRA codes listed in this column. The RCRA hazardous waste codes listed apply to the 
solid TRU waste only and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting 
treated waste stream is evaluated for hazardous waste constituents and assigned the applicable EPA hazardous waste codes. All PIS codes have the potential to 
generate leaded gloves. The gloves are segregated from other metal debris waste and are assigned EPA hazardous waste code D008 under the originating PIS 
code. 

3 Refer to the Acceptable Knowledge Roadmap in Attachment 1. References listed as P238-nn (where nn is a 2-digit number) are in TWCP-3545. 

*D008 due to leaded gloves 
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SIMPLIFIED Pu-238 PROCESS FLOW DIAGRAMS: AQUEOUS SCRAP PROCESSING (P/S code ASP) (TWCP-5600) 

Pure 
Oxide 
Product 

___. 

pure Im 
O:d de 

C.ldnatlon 

Comminution 

t 

~· "-Recovered Pu 

Waste 
Product 

TA-50 Disposal 

r-------------Hhn~------------------------, 

olld Pu3+0Diate 
Precipitation 

~----j Troat for Osalalt ~----------. 
Precipitation 

Dissolution 

Hed 

Storage or Thermal 
Waste Recovery 
(in R&D atage) 

Flltrat 

______. Flltntlon 

Polymer 
Predpltate 

UF/PF 

I 

r----

FJuate 
Product 

I 

Feed f-------1. Ion Exmange 
Treatment 

+ 
Hydro:dde 

Precipitation 

Flltrate 

+ 

Emuent 
Wash 

Hydro:Dde 
Cake 

Stonge 

Residue . ..._ Hydro:dde __ ...J 

SoUdlfication Cake ~-------Flltn,te--------_, 
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SIMPLIFIED Pu-238 PROCESS FLOW DIAGRAMS: 
OTHERPu438PROCESSES 

Contaminated Iridium Analytical Solutions 

l !;;e.6 !;;g!ln· 
0004 DOOB 

I I I I 
0005 0009 

WM RCI Vault 0006 0010 

l I 0007 0011 

Caustic 
. 

caustic Waste Waste RLWTF 
R8 

(Solidification) J Material I 
Ee.6 !;;gsjes· 0006, 0008, Management 

0009,0011 

Welding 

H I J I I I operations for MTL r 1 P1 WM 
Pu-238 pellets 

Trash 

I SCP I GPHS 
Sucrose 1 I pp 
Solutions 

+ 
I (Su~:se) I 

• C1 
Vault 

I WM I 

J 
1 WM 
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hem 
Jdmti&.- AKNo.l Source 
ClltiOft"' No.1 
ws ws pertbnaed ill TWCP· 

10198 and 10199 5707 

MTL The older TWCP-
metal~y l54SIP23S. 
opendons(befln l 
1992)used 
solvent (e.g. 
trlchlaroediiRC) 

P1'S Indlcatcalhal PIS TWCP-
codePTSwu 3S4SIP231-
aaodatcd wid! R 2 
andDresarch 
studies with Pu-
238. 

Pl P/SCodePl TWCP-
should be llkm 35451P23S. 
&om Pu·2:JI 20 
nport and added 
to anacbcr repart 
(repcnnot 
reftrenced). Also 
.ladtc:att11 time 
line hd: to 1978 

Pqe l of2 

Deeision/Diserepanc:y Resolution Doeumentatlon 
TA-55 Pa-138 Operadou 

AKNo.2 Saurce ~ 
No.2 

PIS W8-'7S.'n TWCP· Process report deaaibes activfties u In 
experimental 354SIP231- TWCN707 
work prirmed 2 
at DP t1te, W1S1e 
nouut ofT A-SS 

Proeels report Proclla P7oaasa repcwt does m list ay 
seclion 3.5 lilieS Report solvmts. 
Pu--231 p-oce8JilB 
at TA·55 used DO 
orpnie sol~ts. 

Procees report Process PTS code not ineluded in P"CJCCCS 
does not deac:ribe Report report. 
PTS 

Pl JliJI dileuaed Summary Pl P/S code is very simil.-to CHS 111d 
ill Ibis SUIDI1IIlf report L WRMU ll1d the waste streams would 
report be the 11111t. 'IMrefilre the Pl 

lntmnatlon should be moved 10 
Report timeline llldb«npcrt. 
JDGiblckiO 
19'79. 

~· 
C-mfll!tias with SMEs iDdiellle 
work pet bmed la1d« PIS code 
WS In '7S..'7hns at IROiher 
site, not TA·SS, so WU1e did not 
over become TA·SS owned. See 
al!acbed meetinJI notes. 
C-meetins wilb SMEs 
indicated PIS code MTL did not 
bejln unt11 after 1992. so no 
trichloroethane would be in lbe 
waste post 1992. See lttldlcd 
meeting notes. 
C-Pu-238 PTS opentioo.s _.. 
perbmecl in IDOtber aJovebox, 
therein thlt waste would be ia 
under another PIS code per John 
Muspve. PTS b Pnltroa1mmt 
studies on LANL and 1lFETS 
material, it wGUid be unk 
oilnte operatlaas. s. attached 
meeting nolel. 
C-in meema wid! SMEs.lhis 
llllaiHilt meant lblt Ibis 
lnfilrmlltioa WU In I pnviclus 
PIJ..lll drat repcn lad needed 
10 be Included in Ibis CW1'11tt 
report which it b. See anached 
meetlna Dotes. 
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Ileal 
IdaltiS. AKNo.l Souree AKNo.2 
cadoP• No.1 
All Leecled jiCMI'Mn TWCP- Prclca report .,. 

always repmted 354SIP2 prior to May 1992. 
3&.1 lead &lewes were 

discarded a mdll 
dhia .nd were 110t 
segrepted tun 
IICber mlllaJ waste~ 

Oeoenl Onlylelld TWCP· Cd,_ a-, llld Pb 1ft 

cantlminaled deiD J$45/Pl l)'plcallmpriy in 
is feld.liaed sloYes 31·20 Pu Oxide produr.1 

All Two issues need to IWCP- No diacutsioa of 
be I'CIO}\IfiCJ by R. 3545· eiCh« of these 
Olcnn-neodina P238--20 ieluesintbe 
mare lntb reprdilla Proeeu report 
elcarocle llld 
eleclrode solutioar, 
seneratcn slsnfna 
data pacbp to 
confirm c:cnaln 
materials were DOlin 
die waste 

Source DecisJcnii)Iscrepccy 
No.2 

Praoela 
Report, 
rec:t\cn 
3.6.1 

1'WCP- Procea report, secdoal.S reftn to 
1044 t04411adq 1tlee Ire bO R.CRA 

consdtuents. Quastioa8 rcmlln if 
enalyticll•lndicltel they are 
billow TCLP 11mb. 

Proc:as 
ftpCirt 

• Item idtntilic:atiaa Cllll be PS Code. w-. llfeiiD. drum II>, ite ID, or Cllher lcleatifioatioa of item$ atroctod. 
•• Ratkloale ODele: {A•Protasi&iolll .Jud&mmt; B-Moa CGIIS8"fllh<e Declaim; c-odler (specifY)) 

Pap2of2 

-----------············· 

Rational~• 

A Pror:as "4'0f1 Is corm:t. The 

flnt stltemenl is "" COITC!Ct per 
mettm& w\lh SMBs. Set Mt4 
meeting nots. 

~ sesreptedafter 1992 
per Jim FOXX. but lpply waste code 
to aJl PIS codes. See eltacbed 
meetinJ bote&. Analytical data in. 
TWCP-2102 fndi~:ate belowTCLP 
limits. 
C-At the time TWCP-3S4S.P2ll-
20 wu documeated, the PIS code 
-unknown. SMl!s llld that dte 
correct PfS code wu .RSI alllis 
refcn to cleconCimfnlll< 
operation., which coulcl havt '-' 
perfi:lnned two W8)'l. \ISinl cllute 
mineral acid, ar~ 
(MaCI,). No RCRA COIIStitualls. 
bsues u-e resolved. See attadlod 
meetina !IdeS. 

·····----····-·------
Source: TWCP-07907 
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RECORDS SUBMITTAL 

INSTRUCTIONS: This form is prepared by the record source when submitting individual records, batch data 
reports, or a records package to the RMDC Center. For records packages, a Table of Contents (TOC) must also be 
submitted. Each record submitted requires a complete form. 

MANDATORY: 

RECORD TYPE: 

X Project 2010 D Facility (RRES) 

D Other: 

RECORD SOURCE: 

DUCNI 0 Proprietary 

Submittal Date: 7/25/03_ Z No.: 109592. __ _ Name/Org: PATRICIA PATTON -RRES-CE __ 

Originator: JOHN MUSORA VE 

TYPE OF RECORD/ACTION TO BE TAKEN 

X Individual Record [J Batch Data Report 

X New D Revision• 

•Record Barcode Number:------

Organization:NMT 

[J Records Package ( + TOC) 

0 Addition* 0 Supersedes* 

*Review Cycle (if applicable): 0 Yes 0 No 0 NA 

RECORD ID NUMBER: (e.g., memo symbol number, procedure (include revision), deficiency number, batch 
data report number, unique record identifier if applicable): 

X Single Sided 0 Double Sided 

Category Number: (from page two): 00 _______ _ 

RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

TWCP-AK-2.1-009, R.OIIC1 Process AKReport forPu-238 Operations at TA-55 
(INCLUDES INTERIM CHANGE 1) - LA-UR-01-4200-LA-UR-02-1709 

RECORDCENTERUSEONLY 

&(Accepted Date: 7 - ~ ? -() .3 0 Return Date:---------

Signature: "QaAil77 '"f:Yl:_€t4 k~ Resubmitted:------------



X-Sender: chsmith@ norris-mail.lanl.gov 
X-Mailer: QUALCOMM Windows Eudora Version 5.1 
Date: Thu, 24 Jul2003 10:37:16-0600 
To: pgp@ lanl.gov 
From: Cathy Smith <chsmith@lanl.gov> 
Subject: Please retire Process AK Reports 
Cc: sgw@lanl.gov 
X-Scanned-By: MIMEDefang 2.35 

HI Patsy, 

As we discussed yesterday, here is the list of Process AK Reports that we would like to retire as.controlled 
documents and submit as records to RMDC. Could you let Betty Humphrey and myself know when you have the 
record IDs- we need to update the references in the main AKIS document. 

Thanks a million! 

Cheers, Cathy 

The following can be turned into Records, to be referenced in our AKIS or AK Summaries ... 

1. TWCP-AK-2.1-002, R.2/IC1 Process AK Report for Chloride Operations at TA-55 

2. TWCP-AK-2.1-Q03, R.2/IC1 Process AK Report for Metal Operations Processes at TA-55 

3. TWCP-AK-2.1-004, R.2/IC2 Process AK Report for Miscellaneous Operations at TA-55 

4. TWCP-AK-2.1-Q05, R.2/IC1 Process AK Report for Nitrate Operations at TA-55 

5. TWCP·AK·2.1-Q06, R.2/IC1 Process AK Report for Pyrochemical Processes at TA-55 

6. TWCP-AK-2.1-007, R.2/IC1 Process AK Report for Special Processing at TA-55 

a,hwcP-AK-2.1-Q09, R.O/IC1 Process AK Report for Pu-238 Operations at TA-55 

8. TWCP-AK-2.1-Q13, R.O AK Report for NG Waste from Nitrate Operations at T A-55 

9. TWCP-AK-2.1-Q14,R.O AK Report for NG Waste from Miscellaneous Operations at TA-55 

10. TWCP-AK-2.1-016,R.O AK Report for NG Waste from Special Processing Operations at TA-55 

11. TWCP-AK-2.1-017 ,R.O AK Report for NG Waste from MetaVPyrochemical Operations at TA-55 

"The simplest questions are the hardest to answer." 
Northrop Frye 

Catherine H. Smith 
Project 2010 
RRES-CE Certification Group 
Risk Reduction & Environmental Stewardship Division 
Phone: 667·0113 Page: 664-7104 

file://C:\DOCUME-1 \109592\LOCALS-1 \Temo\eud2C.htm 7/24/2003 
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INTERIM CHANGE REQUEST 
/ ·, fL/?,{),;2- I 

li:J TWCP 0 WRR 0 Other IC Number: I 
If Other, please identify: 

Person Requesting this Interim Change: Sandy Wander 

DOCUMENT INFORMATION 

Document Title: Process Acceptable Knowledge Report Document NoJRevision: 
for Plutonium-238 Operations at TA-55 TWCP-AK-2.1-009,R.O (LA-UR-02-1709) 

Effective Date of Current Document: 08107101 Document Preparer: John Musgrave 

CHANGE INFORMATION: Please ensure the followinE chan2:es are made: 

Section/Page Change: Reason/Justification: 

T A-55 Process/ Delete "summary" from "NOTE" at top ofp. vi and from"*" Clarification 
Status (PIS) Code note at bottom of p. vi 
lndexlp. vi 

Change 3rd column heading on page vi to read "Process AK 
Report" 

Delete entire 4th column 

RCRA Constituents/ Add ASP, Cl, WD, and WS to PIS codes in 3rd bullet Report updated to add PIS codes 

70/ 

EPA Hazardous that were not included. Typo error 
Waste Numbers I p. identified during review. 
viii 

Global Change all occurrences of"Sampling Plan" to "AK Title change 
Information Summary" 

Global Delete "summary" from "Process AK summary report" and Clarification 
delete "Summary" from "Process Acceptable Knowledge 
Summary Report" 

Attach 3 I p. I Add "D008" to all timelines Per SME, all PIS waste codes have 
potential to have leaded gloves. 
Timelines updated to reflect 
information. 

Delete "0006" and "DO II" from R8 time line Per SME, concentrations below 
TCLP limits. Data available. 

Create C I time line with PIS code 0008*, 

Delete "D005 applies to salt waste" from WS timeline Per SME, barium used in process 
was ultra high purity and feed 
barium was below TCLP limits in 
salt waste. 

Add the following footnote: "*Prior to 1987, leaded gloves Footnote added to clarify 
were not segregated from combustible debris. Between 1987 segregation of leaded gloves. 
and May 1992, they were segregated and discarded in the 
metal debris waste stream. Since May 1992, they have been 
routinely segregated and assigned to a leaded glove waste 
stream, still under the originating PIS code (TWCP-4166)." 
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Attach 4 I pp. I and 
2 

Attach. 6 

In "EPA Codes" column, delete all text and insert "*0008" Updated report to reflect addition 
for rows ASP, GPHS, MTL, Pl, R8, RCl, SCP, and WS. of leaded gloves to timelines and 

Add the following footnote to the table: "*D008 due to leaded all P/S codes per SME. 
gloves" Per SME, Barium used in process 

was ultra high purity and below 
TCLP limits in salt waste. 

Add new Attachment 6 and update "Contents" page to reflect New TWCP-QP-1.1-021 
addition requirement 

Add following paragraph to end of Section 2.0: 

"When discrepancies in AK information are discovered, they 
are documented and resolved in accordance with Acceptable 
Knowledge Documentation (TWCP-QP-1.1-021 ). The 
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AK 
AK Information Summary 

CFR 
CMR 
D 

DOE 
DOR 
DWLS 
EP-60 
EPA 
F 

GPHS 
HF 
HEPA 
HN03 
HWN 
K 

LANL 
LWRHU 
M 
MASS 
MgCh 
MgO 
MSDS 
MT 
MWG 
NMT 
p 

PIS [code] 
PCB 
PF-4 
Pu-238 
Pu02 
RCRA 
RFETS 
RLWTF 
RMDC 
SME 

ACRONYMS 

acceptable knowledge 
Los Alamos National Laboratory Transuranic Waste 
Characterization Acceptable Knowledge Information Summary 
(TWCP-PLAN-0.2. 7-001 ,R.S) 
Code of Federal Regulations 
Chemistry and Metallurgy Research [Facility] 
EPA hazardous waste number prefix for wastes with hazardous 
characteristics, defined in 40 CFR Subpart C, Sections 261.21 to 
261.24 
U.S. Department of Energy 
direct oxide reduction 
Discardable Waste Log Sheet 
type of inner shipping container 
U.S. Environmental Protection Agency 
EPA hazardous waste number prefix for hazardous wastes from non
specific sources, defined in 40 CFR Subpart D, Section 261.31 
General Purpose Heat Source 
hydrofluoric acid 
high-efficiency particulate air 
nitric acid 
[EPA] hazardous waste number 
EPA hazardous waste number prefix for hazardous wastes from 
specific sources, defined in 40 CFR Subpart D, Section 261 .32 
Los Alamos National Laboratory 
Lightweight Radioisotope Heater Unit 
molar 
Material Accountability and Safeguards System 
magnesium chloride 
magnesium oxide 
material safety data sheet 
material type 
Milliwatt Generator 
Nuclear Materials Technology [Division] 
EPA hazardous waste number prefix for acute hazardous waste 
defined in 40 CFR Subpart D, Section 261.33 
process/status [code] 
polychorinated biphenyl 
Plutonium Facility, Building 4 
plutonium-238 
plutonium oxide 
Resource Conservation and Recovery Act 
Rocky Flats Environmental Technology Site 
Radioactive Liquid Waste Treatment Facility 
Records Management/Document Control 
subject matter expert 
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SOP 
SRS 
TA 
TCLP 
TRU 
TWCP 
UCNT 
UF/PF 
WAC 
WIPP WAC 

WIPP WAP 

WJPP 
WOOF 
WPRF 
JJ.m 

standard operating procedure 
Savannah River Site 
technical area 
Toxicity Characteristic Leaching Protocol 
transuranic 
Transuranic Waste Certification/Characterization Project 
Unclassified Controlled Nuclear Information 
ultrafiltration/polymer filtration 
waste acceptance criteria 
Waste Acceptance Criteria for the Waste Isolation Pilot Plant 
(DOE/WIPP-069) 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 
Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
NM4890 139088) 
Waste Isolation Pilot Plant 
Waste Origination and Disposition Form 
Waste Profile Request Form 
micron 
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NOTE: 

PIS Code 

ASP 

Cl 

CA 

CF 

ED 

GPHS 

HP 

ITF/ITF4 

MPD 

MTL 

OR 

PI 

PPD 

R8 

R8 

RCI 

sc 
SCP 

SP 

TDC 

WD 

WM 

ws 

T A-55 PROCESS/STATUS (P/S) CODE INDEX 

This index indicates the main process AK report and report 
section that covers each P/S code mentioned in this report. 

P/S Name Process AK Report* 

Aqueous Scrap Processing Plutonium-238 Operations 

Pu-238 Heat Source Calorimetry Plutonium-238 Operations 

Casting Metal Operation Processes 

Cement Fixation Nitrate Operations 

Cascade Dissolver Nitrate Operations 

General Purpose Heat Source 
Plutonium-238 Operations 

Fabrication 

Cement Fixation Nitrate Operations 

Impact Test Facility Metal Operation Processes 

Cascade Dissolver Nitrate Operations 

Metallography Plutoniurn-238 Operations 

Direct Oxide Reduction Pyrochemical Processes 

Routine Pu-238 Heat Source 
Plutonium-238 Operations 

Production 

Plutonium Pellet Dissolution Special Processing 

Routine Pu-238 Solidification Plutonium-238 Operations 

Recovery ofPu-238 from Sucrose 
Plutonium-238 Operations 

Solutions 

Recovery ofPu-238 from 
Plutonium-238 Operations 

Contaminated Iridium 

Cascade Dissolver, 0437 Nitrate Operations 

Routine Pu-238 Scrap Processing Plutonium-238 Operations 

Scrap Dissolution, 0438 Nitrate Operations 

Thermal Decomposition of 
Nitrate Operations 

Cellulose Items 

Welding and Decon for GPHS Plutonium-238 Operations 

Waste Management Miscellaneous Operations 

Pu-238 Direct Oxide Reduction Plutonium-238 Operations 

Page vi of viii 

• Process AK reports: Metal Operation Processes (TWCP-AK-2.1-003), Miscellaneous 
Operations (TWCP-AK-2.1-004), Nitrate Operations (TWCP-AK-2.1-005), Plutonium-
238 Operations (this report), Pyrochemical Processes (TWCP-AK-2.1-006), and Special 
Processing (TWCP-AK-2.1-007) 
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY 

Waste-generating process: Plutonium-238 processes 

PIS codes: ASP, Cl, GPHS, MTL, PI, PP, R8, RCJ, SCP, WD, WS 

Type of waste generated: 

Page vii ofviii 

Retrievably stored and newly generated, mixed and non-mixed, combustible and non
combustible debris; mixed oil and vermiculite waste; mixed solidified inorganic process waste 
including leached solids, salts and metal oxides. 

Site: LANL 

Facility Mission (including defense and non-defense programs): 

T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 
scraps generated from operations at various LANL facilities and other DOE sites in the defense 
complex. The recovered plutonium is converted into pure plutonium feedstock. These 
manufacturing and recovery operations, associated maintenance operations, and TA-55 
plutonium research are the sources ofTRU-contaminated scrap, residues, and debris waste 
generated at TA-55. The scrap and residues are processed to recover as much plutonium as 
practicable before disposal. Wastes are generated from plutonium recovery and purification for 
defense programs. These wastes may have been generated in the same rooms and gloveboxes as 
were used for non-defense activities, and were not segregated from non-defense waste until 
August 27, 1998. 

Area(s) or building(s) where the process waste was generated (including operations carried 
out in those areas): 

In the 200 Wing of theTA-55 Plutonium Facility (Building PF-4), Rooms 201,204,205,206, 
and 207 have been used exclusively for Pu-238 processes. Plutonium-238 operations include 
chemical and radiochemical analysis, process tests and development, plutonium research, and 
heat source fabrication as well as recovery ofPu-238 from scrap and residues produced by 
numerous feeds. 

Description of the process waste (physical form and typical content description): 

Waste from Pu-238 operations consists primarily of debris waste, including cellulose-based 
waste, plastic-based waste, rubber, metal debris, glass debris, HEPA filters, and steel packaging 
materials. Other Pu-238 waste includes oil and venniculite waste and solidified inorganic 
process waste including leached solids, salts and metal oxides. Liquid waste is sent to the 
Radioactive Liquid Waste Treatment Facility (RLWTF) at TA-50. 

Summary Categories: S3000, S5000 

Waste Matrix Codes: S31 00, S3200, S5000, S51 00, S541 0 
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Description of the waste-generating process: 
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The overall goal of the Pu-238 processes is to produce heat sources for various applications. 
Limited recovery of plutonium from metal, metal alloys, scrap, and residues is also part of Pu-
238 processing operations. 

Process Input: 

Plutonium metal and oxides; pyrochemical salts; ash; analytical laboratory solutions; and 
residues from other DOE facilities. 

Radioisotopic content of the waste: 

Pu-238 material types with well-defined isotopic compositions. U-234 is often present as a decay 
product of its plutonium precursor. Less common radionuclides present as trace-level 
contaminants are Am-241, Am-243, Cs-137, Np-237, Th-232, U-235 and U-238. 

RCRA Constituents/EPA Hazardous Waste Numbers: 

• D007 (chromium), D008 (lead), and 0009 (mercury) apply to waste from PIS code R8. 

• 0008 (lead) applies to debris waste from all PIS codes from Pu-238 operations for discarded 
leaded gloves. 

• No other D codes apply to waste generated by PIS codes ASP, C 1, WD, WS GPHS, MTL, 
PI, RCT, or SCP. 

• No F, K or P codes apply to any ofthe PIS codes under Pu-238 operations. 

Process waste volume (if known): 

Waste volumes for each PIS code have not been tracked. Instead, waste items are segregated into 
similar material types and packaged in waste containers. Waste containers are segregated into 
waste streams in the AK Information Summary, and waste stream volumes are reported in that 
document. 

Years of generation for the process waste: 1978-present 
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PROCESS ACCEPTABLE KNOWLEDGE REPORT 
FOR PLUTONIUM-238 OPERATIONS AT TA-55 

1.0 INTRODUCTION 
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All transuranic (TRU) waste must be sufficiently characterized and certified before it is 
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA 
uses the term AK in its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the 
Hazardous Waste Facility Permit Issued to the Waste b;o/alion Pilot Plant (EPA No. 
NM4890 139088) (WIPP W AP) defines AK and provides guidelines on how AK should 
be obtained and documented. 

This process AK report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP.; 1.1-021 ). The primary purpose of this report is to 
systematically organize, evaluate, and summarize detailed AK information about 
individual processes that generate TRU waste in the Plutonium Facility at Technical Area 
(TA) 55, one of the TRU-waste generators at Los Alamos National Laboratory (LANL). 
By doing so, this report provides detailed technical support for one or more waste stream 
AK summary reports which include these process wastes, such as the Acceptable 
Knowledge Report for Waste Streams TA-55-43, TA-55-44, TA-55-45, TA-55-46 and TA-
55-47 (TWCP-AK-2.1-011). 

2.0 METHODOLOGY USED TO SEARCH FOR AK RECORDS 

The AK search for the information related to TA-55 waste streams resulting from Pu-238 
processes and Pu-238 heat source fabrication covered: 

• Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001) (AK 
Jnforrnation Summary) that includes information regarding all TRU waste streams 

• Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Interviews with personnel involved with waste generation and waste management at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

• Analyses of individual processes generating waste, and evaluations of the potential 
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be 
present in the process wastes, based on subject matter expert (SME) interviews and 
any relevant data 

NOTE: Much of the AK information related to Pu-238 processes is contained in 
Transuranic Waste Characterization/Certification Project (TWCP) Record No. 
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TWCP·3545. Individual documents in this record have been assigned a 
separate identifier, P238·nn, where nn is a sequential 1· or 2·digit number. 
This referencing nomenclature is used throughout this report and its 
attachments. 

The TWCP Records Management/Document Control (RMDC) Center contains copies of 
the documents referenced in this report. Any Unclassified Controlled Nuclear 
Information (UCNI) is contained in these records, and is not included in this report. Such 
records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1). 

This process AK report contains information on 11 individual processes that have each 
been assigned a unique identifier called a process status (PIS) code. The search and 
compilation of AK information was based on PIS code, because that is the greatest level 
of process detail recorded in waste generation records. 

The TA·55 Plutonium Facility tracks waste items both by the process from which they 
originated and their material content. Waste items are labeled with an item identification 
code that contains information on the waste material parameter of the item and an 
embedded PIS code that corresponds to the process that produced the waste item. Waste 
items are packaged into waste containers based on the material content of the waste, 
without regard to PIS code. This practice complicates AK tracking because a single waste 
container can include waste items from several PIS codes. Further complication is 
introduced because the waste streams for TA·55 have been defined based primarily on 
the physical form and material content ofthe waste and only secondarily on the waste 
generation process through mixed or non·mixed waste stream designations. Hence, any 
given Pu·238 waste stream could potentially contain items from all of the plutonium Pu-
238 processes that were active at TA-55 over the time span of the generation of the waste 
stream. 

We have attempted to mitigate confusion resulting from these two different ways of 
categorizing TA-55 waste (by process of generation and PIS code or by material content 
and waste stream number) by providing separate AK reports for each categorization 
method (i.e., process AK reports for process areas, and AK summary reports for waste 
streams). The AK information search was performed based on the processes used at TA-
55 and tracked by the PIS codes, and it is summarized in this process AK report. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021 ). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 

3.0 DESCRIPTION OF THE PROCESS WASTE 

The following sections describe Pu-238 processes, and identify the resulting wastes as 
well as outputs that are sent to other Pu-238 operations for further processing. 
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3.1 Facility and Mission 
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TheTA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complex, and processes it into pure plutonium oxide for conversion to metal and 
other products. The contaminated scrap and residues, if containing plutonium 
above the discard limit, are processed to recover as much plutonium as is practical 
(TWCP-351, TWCP-352). TA-55 has extensive capabilities for the extraction and 
recovery of plutonium-239 from residues and scraps generated from operations at 
various LANL facilities and other Department of Energy (DOE) sites and is 
establishing similar recovery capabilities for Pu-238 (TWCP-3545/P238-0l). 
These recovery operations, associated maintenance operations, manufacturing 
operations, and plutonium research are the sources of TRU waste generated at 
TA-55. Detailed information about theTA-55 plutonium recovery processes can 
be found in Waste .from Plutonium Conversion and Scrap Recovery Operations 
(TWCP-352). Information specific to Pu-238 processes is provided in TWCP-
415. A full-block flow diagram for plutonium processing and waste management 
at TA-55 is given in reference TWCP-886. 

A LANL site map and a detailed map of the buildings at TA-55, including 
Building PF-4, are shown in Attachment 2.ln the 200 Wing of Building PF-4, 
Rooms 201, 204, 205, 206, and 207 are used exclusively for Pu-238 processes 
{TWCP-3545/P238-0 1 ). The Pu-238 processes include recovery operations and 
heat source fabrication processes. The latter processes include fuel fabrication, 
pellet production, and scrap/process residues processing. 

The Pu-238 processing activities were strictly segregated from all other Pu
processing activities at TA-55 because cross-contamination of the materials 
would adversely affect the quality and usability of the end products (TWCP-
1 037). The Pu-238 operations consisted of activities supporting both defense and 
non-defense applications. However, wastes from various processes were not 
segregated by funding source, waste-generating process, or waste-generating 
location (e.g., room or glovebox) until recently (August 27, 1998), but rather were 
segregated and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-
4167). Consequently, a single waste container often contains wastes from multiple 
processes. Some debris waste was also co-mingled with room trash related to 
these same operations (both defense and non-defense), and was initially boxed as 
low-level waste. Subsequently, some of these waste boxes were returned for 
disposal in drums as TRU waste when on-site radioassay results showed them 
exceeding the low-level waste threshold value (TWCP-816). 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Stream(s) 

The basis for delineation ofT A-55 waste streams was established by the evolving 
set ofLANL and TA-55 waste management plans and site-specific procedures, 
which date back to the start of operations at the Plutonium Facility in 1978 
{TWCP-352, TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated 
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guidance and practice from the beginning, continuing to the present day, has been 
to handle and package all combustible and noncombustible debris waste in a 
similar fashion, regardless of the process (i.e., PIS code) of origin. Inspection, 
collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 are conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-701, TWCP-3943). Wastes from all TRU 
waste-generating activities at TA-55 are handled and packaged into waste 
containers by this team based on the material content of the waste, without regard 
to P/S code. Materials are considered waste only when they have been received 
and processed by the waste management team. 

Assignment of a particular waste container to a waste stream is then made on the 
basis of waste generator information compiled in the AK Information Summary. 
Waste generator information is reviewed to identify the types and sources of 
waste items present in each drum, to evaluate the most appropriate waste 
summary group, waste matrix code, and potential for the presence of hazardous 
constituents. In the AK Information Summary, TA-55 wastes have been assigned 
to waste streams based on the waste segregation schemes used by TA-55: 

• By radioisotope content (Pu-238 or Pu-239 material type) (TWCP-934) 

• By material matrix (combustible, noncombustible, metal, glass, etc. waste 
types) 

• By hazardous waste status (mixed, non-mixed, or special case waste streams) 

3.3 Waste Physical Form and Content Description 

Wastes generated by Pu-238 operations include 238Pu-contaminated debris waste, 
high-efficiency particulate air (HEPA) filters, filter cake, salts, and wastes entered 
into the cement fixation process or sent to the Radioactive Liquid Waste 
Treatment Facility (RL WTF) at TA-50. Detailed information regarding the 
generation process, characterization, and disposal of these wastes is provided in 
Section 3.5 of this report. 

The debris waste includes the following categories: 

• Cellulose (e.g., paper, cheesecloth, cellulosic personnel protective equipment) 
• Plastic (e.g., gloves, tape) 
• Rubber (e.g., tubing, leaded gloves) 
• Metal (e.g., wire, tools, process equipment) 
• Glass (e.g., labware) 
• Filters (HEP A) 
• Graphite 
• Ceramic 
• Calcined hydroxide precipitation cakes 
• Pyrochemical salts 
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3.4 Waste Volume and Time Period of Waste Generation 
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The period of generation of the Pu-238 wastes is from 1978 until the present. The 
PIS codes, their time periods of generation, and corresponding EPA H WN s are 
shown graphically in Attachment 3, Timeline for Pu-238 Operations. 

Waste volumes for individual PIS codes are not tracked. Instead, waste items are 
segregated into similar material types and packaged into containers. Waste 
containers are assigned to waste streams in the AK Information Summary, and 
waste stream volumes are reported in that document, and in the associated AK 
summary reports (e.g., Acceptable Knowledge Report for Waste Streams TA-55-
43, TA-55-44, TA-55-45, TA-55-46 and TA-55-47 [TWCP-AK-2.1-011]). 

3.5 Waste Generation Processes 

The Pu-238 for all heat source fabrication processes was produced, separated, and 
purified at the Savannah River Site (SRS). SRS information indicates that no 
RCRA-listed chemicals were used in the purification process and that the purified 
Pu-238 contains no RCRA constituents (TWCP-1044). The Pu-238 processes at 
T A-55 use no organic solvents. Also, the oxide feed materials do not contain any 
organic solvents. If the oxides did contain organic solvents, the latter would be 
boiled off or destroyed by the high temperatures used in the fabrication processes. 

Pu-238 processing operations involve several different processes. The processes 
and P/S codes applicable to Pu-238 operations are listed below: 

• PIS code ASP Aqueous Scrap Processing 

• PIS code C 1 Pu-238 Heat Source Calorimetry 

• PIS code GPHS General Purpose Heat Source Fabrication 

• PIS code MTL Metallography 

• PIS code PI Routine Pu-238 Heat Source Production 

• PIS code PP Pellet Production for GPHS 

• PIS code PPD Plutonium Pellet Dissolution 

• PIS code R8 Pu-238 Sucrose Solutions and Waste Solidification 

• PIS code RCJ Recovery of 238Pu02 (plutonium oxide) from Contaminated 
Iridium 

• PIS code SCP Routine Scrap Processing 

• PIS code WD Welding and Decontamination for GPHS 

• PIS code WS Pu-238 Direct Oxide Reduction 

Each of these processes is described below in detail. Timelines for these processes 
are shown in Attachment 3. A complete listing of PIS codes for Pu-238 
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operations, their descriptions, feed materials, and inputs and outputs is found in 
Attachment 4. Simplified process flow diagrams for Pu-238 operations are found 
in Attachment 5. 

Wastes from PIS code PPD, which involved the dissolution ofPu-238 pellets in 
Room 209, were packaged with Pu-238 wastes. This PIS code is described in the 
Process AK Report for Special Processing (TWCP-AK-2.1-007). In addition, ash 
from PIS code TDC was packaged with other Pu-238 wastes when combustible 
material from Pu-238 processes were ashed under this activity. PIS code TDC is 
discussed in the Process A K Report for Nitrate Operations (TWCP-AK-2.1-005). 

3.5.1 Aqueous Scrap Processing (PIS code ASP) 

PIS code ASP is a new activity that covers work involved in the 
purification of solid 238Pu02 in a nitric acid stream (TWCP-5600), 
similar to the recovery activities already established for Pu-239 as part 
ofT A-55 nitrate operations (e.g., PIS codes ED, MPD, SC and SP 
described in Section 3.5.2 ofTWCP-AK-2.1-005,R.2). A flow chart 
showing the Pu-238 Aqueous Scrap Recovery Process (PIS code ASP) is 
shown in Attachment 5. 

During comminution, the weighed Pu-238 solid is ground to a particle 
size< 5 J..lm. After the comminution, all or a portion of the ground 
material is put into a dissolution vessel. 

The 238Pu solid is dissolved in a mixture of refluxing concentrated nitric 
acid (HN03) and hydrofluoric acid (HF) for up to 8 hours. After 
dissolution is performed, the 238Pu-rich solution is filtered through a 5-
J . .l.m teflon membrane. The used teflon membrane is stored in a stainless 
steel can. A portion of the filtrate may be processed through ion 
exchange, or the entire filtrate may be treated for oxalate precipitation. 

Oxalate precipitation involves an acid adjustment ofthe filtrate to 1-2M 
HN03, while the solution is continuously stirred using the mechanical stir 
bar. Urea is added to scavenge nitrite salt that could interfere with further 
chemical pretreatment. Hydroxylamine nitrate is added to adjust the 
valence ofthe plutonium to (III). Oxalic acid is added to form a Pu
oxalate precipitate. The f.recipitate is filtered, and calcination converts 
the Pu-238-oxalate to 23 Pu02 product. The solid product is cooled, 
weighed, and stored. 

The dissolution Pu-238-filtrate destined for ion exchange may undergo 
an aluminum nitrate treatment. The dissolution Pu-238-filtrate is added 
to aluminum nitrate dissolved in dilute nitric acid, followed by a 
filtration step to collect any formed solids. (Typically, the aluminum 
nitrate treatment is not performed.) The filtrate then undergoes a 
pretreatment involving urea, sodium nitrite, and ferrous salt prior to ion 
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exchange. The Pu-rich eluate is collected and undergoes oxalate 
precipitation as described above. The Pu-lean effluent, which contains 
impurity metal ions, as well as the aluminum from the aluminum nitrate 
treatment, is neutralized to pH I 0-12 with sodium hydroxide. Under 
these neutralization conditions, the majority ofthe impurity ions and Pu-
238 (not precipitated as an oxalate precipitate) will precipitate as metal 
hydroxides. 

The hydroxide precipitate is calcined then stored, and the hydroxide 
filtrate is sampled to determine the radioactivity level. If above the 
discard limit, the hydroxide filtrates are transferred to the residue 
solidification process (P/S code R8). In this process, any soluble Pu-238 
is recovered with ferric nitrate and sodium hydroxide, and the filtrate 
resulting from the solidification process is sent to the T A-50 RL WTF 
through the caustic waste line. 

The Pu-238 in the hydroxide filtrates can also be recovered by a 
ultrafiltration/ polymer filtration (UF/PF) process operated by NMT-11 
personnel. 

The 238Pu02 product is sent to PIS code PI. The hydroxide cakes are 
stored either in the vault or in the glovebox line under PIS codes MM or 
ASP. 

3.5.2 Heat Source Fabrication (P/S codes GPHS and PI) 

Pu-238 heat sources that are routinely fabricated at TA-55 include the 
General Purpose Heat Source (GPHS, produced under the PIS code with 
the same name), Lightweight Radioisotope Heater Unit (L WRHU), and 
Milliwatt Generator (MWG) Program. The latter two heat sources are 
produced under PIS code Pl. Heat source production involves fuel 
fabrication, pellet production, and scrap and process residues processing. 
Each of these is a separate operation, using different materials and 
generating different types of waste; therefore, they are addressed 
individually. Debris waste containing lead gloves may be generated by 
any of these processes. This waste is segregated from non-lead debris 
waste and disposed as RCRA-regulated TRU waste (TWCP-3545/P238-
02). 

Fuel Fabrication 

The fuel fabrication grocess occurs in Room 207. The feed material for 
fuel fabrication is 23 Pu02 from SRS. The SRS has been directly or 
indirectly the source of all feed material for fuel fabrication (TWCP-
3545/P238-0l). The material physically resides in theTA-55 vault or in 
Pu-238 heat source calorimetry operations (P/S code Cl, does not 
generate TRU waste) before being introduced into the fabrication 
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process. This material goes through the physical processes ofweighing, 
splitting, ball milling, slugging and screening, and granule seasoning. 
The material also undergoes oxygen isotopic exchange, in which 
oxygen-17 and oxygen-IS are replaced by oxygen-16 as the material is 
heated to 775 °C. In GPHS and L WRHU processing, oxygen exchange 
is followed by heating to I 000 oc to release alpha-decay helium from 
the Pu02 crystal structure. GPHS and L WRHU season a portion of the 
granules at 1600 °C and a second portion at 1100 °C. The latter two 
processes ultimately hot press the pellets at 1530 °C and later heat treat 
the pellets at 1000 oc and finally at 1527 °C. By contrast, the MWG 
processing scheme seasons all the granules at 1600 °C, then mixes the 
Pu02 with powdered yttrium metal and heats it at 1350 oc to form a sub
stoichiometric plutonium oxide. ln all cases, the high temperatures 
ensure that any organic material that might have been present in the 
initial feedstock would not carry through to the final product. 

No RCRA-regulated solvents or metals are introduced to the process, 
and all waste generated from the fuel fabrication process is nonmixed 
waste. The residues and products from this process feed into other Pu-
238 processing operations (e.g., pellet production and scrap and process 
residues processing). (TWCP-3545/P238-03) 

During the fuel fabrication process, analytical samples are frequently 
required for both 238Pu02 feed material and product specimens either to 
characterize the material or to determine whether the material meets 
current production specifications (TWCP-3545/P238-04). The sampling 
occurs in Room 207. The sampling points are identified in the PI Fuel 
Fabrication flow diagram (TWCP-3545/P238-03). All spatulas are 
stainless steel and the containers used to transfer or store the samples are 
stainless steel, tantalum, or glass. The primary capsule is cleaned in an 
ultrasonic cleaner with ethanol and allowed to air-dry (TWCP-
3545/P238-04). This spent ethanol is not TRU waste. Sampling tools are 
wiped down with cheesecloth containing ethanol, resulting in cloth 
contaminated with ethanol and possibly a small amount of Pu-238 
(TWCP-3545/P238-05). However, the ethanol on the cheesecloth would 
have been used up in the wipe-down process (TWCP-3545/P238-0l). 
Thus, TRU waste generated from sampling operations includes Pu-238-
contaminated debris consisting of cheesecloth (ethanol would have been 
used up in the process), stainless steel spatulas and containers, glass and 
tantalum capsules, and plastic secondary capsules. 

A sample from the fuel fabrication process is taken to perform particle 
size analysis on 238Pu02• This analysis is conducted in Rooms 201 and 
206. Ethylene glycol is used to suspend the 238Pu02 powder. Cleaning 
solutions containing water, soap, and Fantastik are used to clean the 
external surfaces of the sample cuvettes. These are the only chemicals 
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used in this analytical process and do not constitute RCRA-regulated 
waste. (TWCP-3545/P238-06) 

The sample is placed into a disposable polystyrene cuvette containing a 
magnetic stir bar and 2 milliliters (mL) ethylene glycol. The cuvette is 
sealed with a polystyrene cap coated with Duco cement. After the glue 
has set, the cuvette is ultrasonically cleaned in a water bath containing a 
high-purity soap (e.g., Alconox), is cleaned a second time in a bath of 
distilled water, and is wiped down with a cheesecloth pad soaked in 
Fantastik cleaning solution. The cuvette is then transferred to another 
hood for final decontamination with Fantastik-soaked cheesecloth 
(TWCP-3545/P238-06). This process of cleaning and transferring the 
cuvette occurred up to 1994. From early 1994 onward, the water bath 
does not contain soap and Fantastik is not used because all work is 
performed in the same glovebox line and there is no need to 
decontaminate the cuvette. Before 1994, if the water was radioactively 
contaminated, it was discarded to the RLWTF. From 1994 onward, the 
water has been evaporated. (TWCP-3545/P238-20) 

ur,on completion of the analysis, the ethylene glycol containing the 
23 Pu02 is poured through a coarse sieve and collected in a polyethylene 
bottle. When 200 - 500 mL of ethylene glycol has accumulated in the 
bottle, the contents are poured through a filter. The residue and filter 
paper are allowed to dry and are sent to a plutonium recovery process. 
The contaminated ethylene glycol is collected until a sufficient amount 
is available to discard, and then it is poured onto a bed of vermiculite for 
absorption. The resulting waste is nonmixed, solid TRU waste. The 
magnetic stir bars and cuvette caps are reused. The debris waste 
generated by this process would include 238Pu-contaminated cheesecloth, 
polystyrene cuvettes, polyethylene bottles, and routine laboratory trash. 
(TWCP-3545/P238-06) 

Pellet Production 

The feed material for the pellet production process consists of 238Pu02 

from fuel fabrication. This material undergoes the physical processes of 
screening and weighing, die loading, hot pressing, sintering, and 
dimensioning. The product is sent to the vault and any residues are sent 
to the scrap and process residues processing operation. No solvents or 
metals are introduced in this process; therefore, any waste generated is 
nonmixed TRU debris waste. (TWCP-3545/P238-07) 

Decontamination 

A solution of nitric and hydrofluoric acid is used for decontaminating 
the fuel clads. The clad heat sources are immersed in the solution a 
minimum of three times to allow the acids to dissolve any Pu02 particles 
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on the clad surface. Each time, the heat sources are removed from the 
acid solution and placed on a rag dampened with water. A rubbing 
action removes contamination while the heat of the source causes the 
acid solution and water on the rag to evaporate at a fairly rapid rate. The 
TRU acid solutions generated by the decontamination steps are 
neutralized to precipitate plutonium, and the filtrate is discarded into the 
caustic waste line to the RLWTF at TA-50. The plutonium precipitate is 
discarded if they meet the DL. The only other process chemical, UCAR 
C-34, is an epoxy for sealing the graphite aeroshell of the LWRHU heat 
source assembly. The epoxy is not RCRA-regulated (TWCP-1027). 

Scrap and Process Residues Processing 

The scrap and process residues processing operation receives materials 
from the vault and various other processes, such as fuel fabrication, 
pellet production, calorimetry, and metallography. This is a physical 
process consisting of weighing, sorting, segregating, and loading into a 
shipping container. The product from this process either goes to the 
vault or feeds into calorimetry operations (P/S code C 1, which does not 
generate any TRU waste). No solvents or metals are introduced into this 
process. Therefore, the waste generated is nonmixed TRU debris 
contaminated with 238Pu. (TWCP-3545/P238-08) 

3.5.3 Metallography (P/S code MTL) 

The metallography process in Room 201 began in 1992 and is still 
active. It receives feed material from P/S code P1 processes in the fonn 
of 238Pu02 fuel recovered from encapsulated heat sources, impacted heat 
sources, fuel pellets, or other sources. The metallography process is a 
physical process involving cutting, mounting, grinding, polishing, 
photography, and etching (TWCP-3545/P238-09). No oils are used in 
any of these operations. Although chemicals are used to mount and etch 
the 238Pu02, this process only generates 238Pu-contaminated debris waste 
(TWCP-3545/P238-1 0). 

An epoxy-based mounting resin, hardener, and mount filler is used to 
mount the 238Pu02 (TWCP-3545/P238-l 0). The epoxy resin, hardener, 
and mount filler consist of diethylenetriamine, Epon® Resin 8132, and a 
citofix/durofix liquid. Epon® Resin 8132 is a liquid that polymerizes 
when mixed with an amine (e.g., diethylenetriamine). The 
citofix/durotix liquid is also a polymer. These chemicals harden 
(polymerize) upon use and are not a hazardous waste. (TWCP-
3545/P238-20) 

One end of a phenolic ring is covered with aluminum tape. The 238Pu02 

sample is placed in the center of the interior surface of the tape. The 
mixture of epoxy resin, hardener, and filler is poured into the mount 
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ring. The mounted sample is placed in a small aluminum film can, which 
is placed in a pressure bomb. The bomb is pressurized for a minimum of 
10 hours, then vented, and the sample is removed. The mounted 238Pu02 

sample then undergoes grinding and polishing. {TWCP-3545/P238-10) 

Manual grinding and polishing involves moving the mounted sample 
across wet silicon carbide grinding papers of varying grits that are laid 
over a glass plate. Between each grinding step and after the last grinding 
step, the sample is ultrasonically cleaned in distilled water. The mounted 
sample is polished using aqueous suspensions of aluminum oxide or 
diamond. After polishing, the sample is cleaned in distilled water. 
Automated grinding and polishing involves using programmable 
equipment. The grinding process uses a metal or cloth platen that has 
been coated with an abrasive slurry. This process also involves cleaning 
the polished sample in distilled water. (TWCP-3545/P238-1 0) 

Whenever there is a requirement to examine and/or document the 
238Pu02 grain boundaries, the surface of the polished sample is etched 
using a solution consisting of93% hydrobromic acid, 5% hydrochloric 
acid, and 2% hydrofluoric acid. The etching solution is made up on an 
as-needed basis and only in quantities less than 100 mL. The etching 
solution applied to the sample surface readily dries and must be 
replenished; therefore, there will not be any excess etching solution 
contaminated with 238Pu that would be considered waste. Upon 
completion of etching, the sample is rinsed with distilled water and 
allowed to dry. (TWCP-3545/P238-1 0) 

Residues from the metalloftraphy process feed into the P/S code Pl 
process. Before 1994, the 8Pu02 was physically removed from the 
plastic mount (no solvent or chemical was used}, and the mount was 
bagged out with other plastic debris. The 238Pu02 sample removed from 
the mount is sent to the PI scrap and process residue processing 
operation for plutonium recovery {TWCP-3545/P238-09). However, 
since 1994, the 238Pu02 has been left on the mount and archived (stored) 
in the glovebox line. {TWCP-3545/P238-20) 

The waste generated from the metallography process includes aluminum 
tape, grinding papers and polishing cloths, aqueous abrasive slurries, 
acid etching solutions, and aqueous washing and cleaning solutions. All 
of these wastes are nonmixed, 238Pu-contaminated wastes. The grinding 
papers and polishing cloths are dried and discarded as debris waste, as is 
the aluminum tape. The aqueous abrasive slurries, which are not RCRA
regulated, are feed material for the 238Pu waste solidification process 
(PIS code R8). Any etching solution remaining on the 238Pu02 sample is 
rinsed off using distilled water and is collected with the aqueous wash 
solutions. These solutions, which are not RCRA-regulated, are also sent 
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to the waste solidification process (PIS code R8). Any excess etching 
solution, which is a corrosive liquid, would not be contaminated with 
238Pu and, therefore, is not TRU waste. (TWCP-3545/P238-10) 

The metallography process may generate debris waste containing lead 
(e.g., gloves). This waste is segregated from non-lead debris waste and 
discarded as RCRA-regulated TRU waste (TWCP-35451P238-02). 

3.5.4 Routine Scrap Processing (PIS code SCP) 

The scrap processing operation, which occurred from 1988 to 1996, 
received its feed material e38Pu02) from calorimetry operations (PIS 
code Cl), heat source operations (PIS codes PI and GPHS), and the 
vault. The feed material did not contain any hazardous constituents. The 
scrap processing operation took place in Room 204, and was a physical 
~rocess that involved opening, weighing, sorting, and segregating the 

38Pu02 that arrived in a stainless steel inner shipping container (EP-60). 
The 238Pu02 was then transferred into an outer shipping container (EP-
61) and sent to the calorimetry process, and then to the vault. (TWCP-
3545/P238-ll) 

No solvents or metals were introduced into the process; therefore, the 
only waste generated is solid debris waste (TWCP-354S/P238-12). Any 
debris waste containing lead (e.g., gloves) was segregated from non-lead 
debris waste and discarded as RCRA-regulated TRU waste (TWCP-
3545/P238-02). The types of materials in the debris waste include 
cheesecloth pads and metal tools and equipment (TWCP-354S/P238-12). 

3.5.5 Recovery of 238Pu02 from Contaminated Iridium (PIS code RCI) 

The process of recovering 238Pu02 from contaminated iridium occurred 
from 1990 to 1992 in Room 201 (TWCP-35451P238-13). The feed 
material for this process came from metal items in the iridium inventory 
in Building PF-4 or in the Chemistry and Metallurgy Research (CMR) 
Facility at TA-3. This process used both molten ma~nesium chloride 
(MgCh) and electrochemical dissolution to remove 38Pu from iridium. 
(TWCP-35451P238-14) 

The first step in this process involved immersing the 238Pu02-

contaminated iridium metal in molten MgCh. The MgCh was placed 
into a magnesium oxide (MgO) crucible and heated above its melting 
point. The same salt was used for subsequent runs until it had lost its 
effectiveness. The iridium shelJs were placed into a tantalum basket and 
immersed in the molten MgCh. At the end of the treatment, the iridium 
metal was removed from the molten MgCh, and the salt coating on the 
metal was removed with a water wash. This water wash was sent to the 
238Pu solidification process (PIS code RS) (TWCP-3545/P238-20). The 
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expended MgCh and MgO crucible were bagged out and assayed before 
being discarded as 238Pu-contaminated TRU solid waste. The iridium 
metal was sent to the vault unless additional treatment was necessary. If 
further treatment was required, the iridium metal underwent 
electrochemical dissolution. (TWCP-3545/P238-13) 

The electrolyte solution consisted of a dilute mineral acid (nitric acid, 
hydrochloric acid, or sulfuric acid [TWCP-3545/P238-21]) with optional 
salt. The iridium metal was immersed in the solution, and a current was 
passed between the iridium metal and a reference electrode (composed 
of graphite [TWCP-3545/P238-21 ]). At the end of the run, the iridium 
metal was washed with water and allowed to dry. The clean iridium 
metal was sent to the vault (TWCP-354SIP238-1 5). No solvents or toxic 
metals were introduced into this process (TWCP-3545/P238-21). 

The waste generated from the recovery process includes solid TRU 
debris waste, such as MgCh salt, MgO crucibles, tantalum and stainless 
steel cans, and routine laboratory trash. Any debris waste containing 
lead (e.g., gloves) was segregated from non-lead debris waste and 
discarded as RCRA-regulated TRU waste (TWCP-3545/P238-02). The 
spent electrolyte solution, which was acidic and contaminated with small 
amounts of iridium and 238Pu, and the water wash were sent to the 238Pu 
solidification process (P/S code R8) (TWCP-3545/P238-20). 

3.5.6 Routine 238Pu Waste Solidification (PIS code R8) 

The process of solidifying 238Pu in waste solutions has been conducted 
since 1978 in Room 206 and is still active. The feed material for this 
process comes from analytical operations (LANL groups CHM-1 and 
CLS-1 ), 238Pu heat source fabrication operations, metallography 
operations, and 238Pu decontamination operations (TWCP-3545/P238-
16, 17, 18). The feed solutions are strongly acidic, contain heavy metals 
(TWCP-3545/P238-18), and have 238Pu concentrations orders of 
magnitude above the discard limit for radioactive waste solutions. The 
solidification process uses sodium hydroxide, ferric nitrate [Fe~03)3 · 

9H20], and phenolphthalein (1 %) in ethanol to precipitate the 2 8Pu. 
(TWCP-3545/P238-16) 

Ferric nitrate solids are dissolved into the feed solutions to act as a 
flocculant. Concentrated sodium hydroxide solution is then added to 
convert the acidic solutions into basic (caustic) solutions, and cause the 
ferric ions and the 238Pu ions in the solutions to co-precipitate as 
hydroxides. The phenolphthalein solution is used to indicate when the 
solution is basic. After sedimentation and vacuum filtration, the liquid 
fortion (filtrate) is sampled and alpha-assayed to determine the residual 

38Pu concentration. The sludge is heated (calcined), such that the 
hydroxides are converted into oxides for disposal. This procedure is 
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repeated as necessary for the filtrate until the 238Pu concentration in the 
filtrate is below the discard limit. (TWCP-3545/P238-16) 

The waste generated by this process consists of calcined ferric oxide 
solids containing 238Pu, a caustic solution containing 238Pu below the 
discard limit, and solid debris. The oxide solids are sent to the vault or 
disposed as waste, depending on the 238Pu concentration. The caustic 
solution is discarded into the caustic drain to the pretreatment plant at 
the RL WTF (TA-50, Building 1, Room 60). The solid debris waste 
consists of glassware, teflon, ceramic, stainless steel, tygon tubing, 
plastic, and paper. 

The only potential sources of RCRA-regulated constituents in this 
process are the analytical solutions received as feed materials from 
LANL r,roups CHM-1, CLS-1, and other analytical chemistry groups. 
Nine 23 Pu solutions were stored in the vault at the time that this process 
was performed but none of these contained RCRA-regulated 
constituents, according to the coding remarks on the Material 
Accountability and Safeguards System (MASS) printouts. This absence 
ofRCRA-regulated materials is consistent with the Waste Profile 
Request Form (WPRF) under which the solutions were received from 
LANL Groups CHM-1 and CLS-1. The WPRF was generated on 
04/27/92 by T.K. Marshall and identities corrosive acids and 
radioisotopes as being the only hazardous constituents in the solutions. 
No organic constituents were noted on the WPRF for these solutions. 
(TWCP-3545/P238-0 1) 

The analytical techniques for 238Pu solutions do not require the 
introduction oforganic solvents or heavy metals into the solutions. In 
addition, the 238Pu solutions returning from analytical chemistry are 
analyzed for heavy metals (totals) in a random fashion along with 
routine analyses for pH (or acid concentration) and radioactivity. Thus, 
between 1992 and 1997, 68 analyses were performed on 49 solutions 
returning from Group CLS-1, as follows: arsenic (4 analyses), barium 
(3), cadmium (4), chromium (24), lead (3), mercury (6), selenium (5), 
and silver (19). None ofthe analytical results for total metals (adjusted 
for the 20:1 dilution factor in accordance with Toxicity Characteristic 
Leaching Protocol [TCLP]) exceeded the RCRA regulatory level for the 
toxicity characteristic for the metals. Two of the results for mercury 
were inconclusive due to insufficient sensitivity in the analysis. (TWCP-
3545/P238-01, 18) 

The hydroxide ferroflocculation process conceivably could concentrate 
the heavy metals from the analytical solutions sufficiently to put them 
above the regulatory level for toxicity in the hydroxide cakes. Based on 
the concentration of metals in the feed waste stream (CLS-1 solutions) 
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and the chemistry involved in the solidification process, arsenic, barium, 
some chromium, and selenium will remain in the filtrate. Cadmium, 
lead, mercury, and silver will precipitate with the hydroxide cakes and 
will remain in the cakes during the calcination process. Since May 1991, 
the filtrate from this process has been analyzed for metals and all results 
have been below the RCRA regulatory limits. 

Recent analytical information on Pu-238 hydroxide cakes that were 
calcined indicate that neither silver nor cadmium are present in 
concentrations large enough to be of concern. This is based on the fact 
that the primary source of these elements is as impurities in the 
plutonium oxide as supplied by SRS. Based on historical and present 
DLs for Pu-238 waste streams, if the Pu-238 concentrations are low 
enough to meet the DLs, silver and cadmium concentrations will readily 
occur at less than the TCLP limits for hazardous materials. Thus only 
chromium, lead, and mercury are present in concentrations in the 
calcined cake to require the use of the corresponding HWNs. 

In addition, a review of nondestructive analysis results on hydroxide 
cakes revealed that the highest plutonium concentration in a set of 
calcined cakes was 7.4 weight percent Pu. Because the heavy metal 
contaminants are concentrated in the course of performing the hydroxide 
precipitation, contamination of other waste matices by the hydroxide cake 
is the most likely souce ofRCRA levels ofofthe heavy metals in those 
waste streams. If the Pu content of the hydroxide cake is 7.4 weight 
percent and the maximum Pu allowed in a waste matrix other than 
hydroxide cake is 18.6 grams of Pu per kilogram of combustibles, then 

The solid debris waste generated from this process is disposed as TRU 
solid, non-mixed waste. Any debris waste containing lead (e.g., leaded 
gloves) would have been discarded as mixed TRU waste to which EPA 
HWN D008 would be applicable (TWCP-3545/P238-02). 

3.5.7 Recovery of 238Pu from Sucrose Solutions (P/S code R8) 

The recovery of 238Pu from sucrose solutions, which occurred from 1978 
to 1988, was performed in Room 206. The feed material for this process 
consisted of a 35% sucrose solution composed of sodium 
pyrophosphate, water, and sucrose. Sucrose solutions were used as a 
dispersive medium in particle size analysis of 238Pu02; therefore, the 
feed solutions contained 238Pu02• {TWCP-3545/P238-19) 

The 238Pu was recovered from these sucrose suspensions by filtering out 
the 238Pu02 in a ceramic filter boat and evaporating the solution to 
dryness over low heat. The 238Pu02 residue was scraped off the filter 
paper and calcined, then sent off-site for reprocessing. The residue from 
the evaporated solution was calcined and sent for discard if the 238Pu 
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content was below the discard limit. If the residue was not discardable, it 
was sent to another location. (TWCP-3545/P238-l9} 

This recovery operation was a physical process. No solvents were 
introduced during the process or with the feed material. The wastes 
generated from this process consist of a calcined residue of sucrose and 
solid debris waste. The debris waste may contain stainless steel, ceramic, 
glassware, tygon tubing, and filter paper. All of the waste generated is 
solid TRU waste. Any laboratory debris waste containing lead (e.g., 
gloves) is segregated from non-lead debris waste and is discarded as 
RCRA-regulated TRU waste (TWCP-3545/P238-02). 

3.5.8 Pu-238 Direct Oxide Reduction (P/S code WS) 

P/S code WS was an activity that was performed in October 1998 and 
October 1999 (TWCP-5707). There are no current plans to perform this 
operation again but the code is still active. P/S code WS is a single cycle 
process that uses Direct Oxide Reduction (DOR) (described for P/S code 
OR in TWCP-AK-2.1-006,R.2}.ln this process, Pu02 and calcium metal 
are reacted in molten calcium chloride (CaCh) to produce plutonium 
metal. The reaction is conducted in a magnesium oxide (MgO) crucible 
at 820°C to 875°C. Any arsenic, mercury or selenium present in the 
impure plutonium oxide would be driven off due to their volatility at this 
high temperature (TWCP-1258). The reaction proceeds to completion 
when excess calcium is present and when sufficient CaCh is available to 
dissolve the calcium oxide (CaO) product. 

After cooling, a plutonium metal button is removed by breaking the 
crucible. A layer of salt above the button contains unreacted oxide. All 
DOR salts are exposed to air to oxidize any pyrophoric metals that might 
be present. The salt is then either routed through aqueous recovery 
operations (P/S code ASP) to recover the plutonium, or else discarded as 
waste along with the remaining calcium metal, which has been 
converted to calcium oxide, and MgO crucible pieces. 

3.6 Material Inputs to the Waste Generation Process 

Attachment 4 lists P/S codes for Pu-238 operations at TA-55, including process 
descriptions, feed material, other process inputs, process outputs, and type of 
waste. The feed materials for Pu-238 operations consist of the general types of 
materials listed in Table 1 that are obtained either from the storage vault, as 
process output from other PIS codes, or from sources outside TA-55, including 
other DOE sites. The remainder of this section summarizes the nature of the 
process waste in terms of its physical, chemical and radioisotopic characteristics. 
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Table 1. Process Feed Materials for Pu-238 Operations 

Feed Material RCRA-Regulated Substances 

Analytical Potentially contaminated with RCRA-regulated heavy metals: 
laboratory solutions chromium (0007), lead (D008), and mercury (D009 
Scrap oxide Variable purity, no RCRA substances present 
Iridium metal Ty~cally fairly pure, no RCRA substances present 
Pu oxalates and Typically fairly pure, no RCRA substances present 
hydroxides 
Pu oxide Incoming Pu-238 oxide from SRS exceeds regulatory limits for 

chromium (0007) and may exceed limits for cadmium (0006), lead 
D008) and silver (DOt 1) for some fuel lots (TWCP-1 025, TWCP-
1026, TWCP-1030). However, calculations documented in TWCP-
AK-2.1-011 support the conclusion that the levels ofthese metals 
in TA-55 waste streams from Pu-238 operations are below RCRA's 
regulatory limits. 

Plutonium oxide Typically fairly pure, no RCRA substances present 
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PIS Codes 
in Pu-238 
Operations 

R8 

ASP 
RCI 
ASP 
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MTL, PI, 
SCP 

ws 
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Solid waste from Pu-238 operations primarily consists of debris waste 
and ferric oxide (derived from calcination of ferric hydroxide 
precipitates). Debris waste contains glassware, plastics, ceramic 
materials, cellulose-based personal protective equipment, paper, rags, 
HEPA filters, metal containers, brushes, and small tools. Leaded gloves 
may also be generated as process waste. Prior to May 1992, leaded 
gloves were discarded as metal debris and were not segregated from 
other metal wastes. Since that time, they have been routinely segregated 
from other metal debris waste and assigned EPA HWN D008. The ferric 
oxide is sent to the vault or discarded, depending on its 238Pu content. In 
addition, caustic solutions from ferric hydroxide precipitation are 
discarded through the waste line to the RLWTF at TA-50. 

Because items from several different processes are usually combined 
into individual waste drums, the physical waste form of each drum must 
be determined independently. This information is documented on a 
Waste Origination and Disposition Form (WODF) by the waste 
generator according to controlled procedures. The PIS code for each 
waste item is also documented on this form. In the packaging process, a 
standard form, the Discardable Waste Log Sheet (DWLS), was used to 
list each item identification number and record its matrix material. This 
form was signed by the waste packager, reviewed, and approved by 
quality assurance personnel. 

3.6.2 Radionuclide Content Identification 

The primary plutonium material type inputs for Pu-238 operations at 
TA-55 are listed in Table 2. The designation material type (MT) (e.g., 
MT 52) is used within the DOE Complex to describe the isotopic 
composition of common blends of radioactive materials used within the 
Complex. The material type notation was developed because it is a 
convenient way to describe material types that have very consistent 
isotopic compositions. Table 2 indicates the isotopic composition of the 
material types at the time the waste was characterized. 

The material type provides the basis for estimating an upper bound for 
U-234, U-235, and Am-241 contents based on the rate of decay of their 
precursors, Pu-238, Pu-239 and Pu-241, respectively. The results of 
these calculations are also tabulated in Table 2, assuming (a) none of 
these isotopes were initially present in the material, (b) the oldest Pu 
material in inventory dates back to 1 January 1960, and (c) the waste 
was packaged on 1 January 1996, making it 36 years old (TWCP-698). 
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Table 2. Average Isotopic Content ofPu-238 Material Types and Enrichments 

Material Pu-238 
Type(MT) (87.74 yr) 

MT83 
83% 83.89 
89% 89.26 

Source: TWCP-698 

Plutonium isotope and half-life (Weight%) Upper limits for weight ratios 

Pu-242 Pu-244 
Pu-239 Pu-240 Pu-241 (376,300 (8.26 X U-234/ U-235/ Am-241/ 

(24120 yr) (6564 yr) (14.35 yr) yr) 107 yr) Total Pu Total Pu Total Pu 

13.8 1.9 0.32 0.09 - 0.26 0.0002 0.003 
10.07 0.633 0.021 O.oi5 - 0.28 0.0001 0.0002 

The material type used in the process generating each waste item was 
documented on the WOOF and OWLS. However, some of the 
plutonium recovery processes separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
process outputs and wastes. Waste items may be either depleted or 
enriched in americium depending on whether the source of 
contamination is the process product or the process residues 
(TWCP-882). 

Residues submitted for reprocessing often contain Np-237, the decay 
product of Am-241 (half-life, 458 yr). This radioisotope is expected to 
be present in minor amounts in nearly all debris waste from Pu-238 
operations at T A-55. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-234 is expected to be the most common uranium 
isotope in MT 83 waste because it is the decay product ofPu-238 (half
life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-238 
would have decayed to U-234. For MT 83 with an initial content of 
83.89 percent Pu-238, the atomic ratio U-234 to total Pu would be about 
0.14U-238 would only be present if purposefully added to the feed 
material. U-235 ingrowth from the decay ofPu-239 (half-life, 24,120 
years) would be negligible due to the long half-life ofPu-239. No U-236 
is present. 

Less common radionuclides present as trace-level contaminants in TA
SS plutonium operations, including the Pu-238 operations, are Am-241, 
Am-243, Cs-137, Np-237, Th-232, U-235, and U-238. 

Table 3 lists analyses of actinide impurities in several 238Pu02 fuel lots 
as received from SRS for L WRHU production. For the actinides 
measured, the total concentrations of actinide impurities in the sampled 
fuel lots are less than 5000 ppm, or 0.5 weight percent. 
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Table 3. Actinide Impurities in 238Pu02 Fuel Lots for Cassini Program 

Isotope 
Concentration in LANL Fuel Lot (l..tg/g Pu) 

272 274 275 285 286 
232Th 1700 1800 2300 2190 1845 
234u 300 190 1070 720 615 
236Pu <1 <1 <1 <1 <1 
237Np 1030 1060 1460 1500 1545 
241Am 46 49 71 29 36 

Total 3076 3099 4901 4439 4041 
Source: TWCP-1 030 

During TWCP characterization, the contents of each waste package 
undergo non-destructive analysis to provide detailed radioisotopic data. 
These data will be used to evaluate the accuracy of AK infonnation in 
accordance with Waste Characterization Data Reconciliation with 
Acceptable Knowledge (TWCP-DTP-1.2-064). The AK report for Pu-
238 waste streams will be updated to incorporate the results of these 
comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to Pu-238 operation processes are listed in Table 4. The 
use of strong acids, bases, or oxidizers does not result in RCRA listings 
for solid wastes from these processes because ofthe absence of free 
liquids in this waste. 

4.0 ASSIGNMENT OF EPA HAZARDOUS WASTE NUMBERS 

EPA HWN assignments to process wastes from Pu-238 operations are summarized 
below, as well as on the process time lines in Attachment 3, and in the table of process 
inputs and outputs in Attachment 4. These assignments take into account the possible 
presence of RCRA-Iisted chemicals in process waste as a result of their suspected or 
known presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 F, K, and P Listings 

RCRA-regulated F-listed, K-listed and P-listed materials are not present in the 
feed materials and are not introduced as a part ofPu-238 operations. Therefore, 
no F-listed, K-listed or P-listed constituents are present in solid waste generated 
by Pu-238 operations. 
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Table 4. Chemical Inputs to Processes Described in This Report 

Chemical Input Comments on Ap_pUcability of RCRA Listing 
Gas No RCRA-regulated gases are used 
Argon gas 
Acids 
Hydrobromic acid 0002 (corrosivity) does not apply to the solid debris 
Hydrochloric acid waste because there are no free liquids in this waste. 
Hydrofluoric acid DOOI (oxidizer) does not apply to the use of nitric acid 
Nitric acid for the same reason. 
Oxalic acid 
Sulfuric acid 
Base 
Sodium hydroxide 0002 does not apply to the solid debris waste because 

there are no free liquids in this waste. 
lnor~:;anic Chemicals No RCRA-regulated inorganic chemicals are used 
Aluminum nitrate 
Aluminum oxide 
Calcium chloride 
Diamond 
Ferric nitrate 
Ferrous salt 
Hydroxylamine nitrate 
Magnesium chloride 
Magnesium oxide 
Silicon carbide 
Sodium nitrite 
Sodium pyrophosphate 
Metals No RCRA-regulated metals are used 
Calcium 
Iridium 
Yttrium 
Organic Chemicals 
Diethylenetriamine 
Duco cement (glue) 
Epoxy mounting resin 
Ethanol 0001 (ignitability) does not apply because there is no 

free liquid in solid debris waste. 
Ethylene glycol 
Fantastik 
Ion exchange resins 
Phenophthalein 
Sucrose 
UCAR C-34 cement 
Urea 
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4.2 Toxicity Listings 

EPA HWNs D007 (chromium), 0008 (lead), and 0009 (mercury) are applicable 
to only the calcined hydroxide cake waste generated by PIS code R8. 

Sampling and analysis of waste material from Pu-238 waste streams has been 
performed to confirm that these waste streams do not contain regulated heavy 
metals above regulatory levels (TWCP-1698, TWCP-AK-2.1-011). Table 5 
summarizes the analytical results, which show that all of the randomly selected 
items for the TCLP test are below the regulated concentrations. These analyses 
confirm the high purity ofthe SRS feed material, and the absence ofRCRA
regulated metals from Pu-238 processing operations at TA-55. 

Table 5. TCLP Concentrations (ppm) in Wastes from Pu-238 Operations 

Description Silver Arsenic Barium Cadmium Chromium Lead Selenium Mercury 

Detection Limit 0 0.022 0.33 0.0055 0.022 0.055 0.22 0.55 0.0001 

RCRA regulatory 5 5 /()() I 5 5 1 0.2 
threshold 

Metal I 0.031 --- 0.14 --- --- --- -- 0.0003 b 

Metal II --- e --- 0.17 --- --- c --- --- 0.005 

Plastic I --- --- 0.62 0.44 --- --- --- --- b 

Plastic II --- e --- 0.39 --- 0.093 c --- --- 0.0002 

Plastic III --- c --- 0.24 --- 0.21• --- --- 0.0002 

Rubber I 1.8 0.099 --- --- b --- --- --- ---
Rubber 11 --- c --- 0.34 --- 0.071 c --- --- 0.0002 

Combustible and --- c --- 0.32 0.057 --- c --- --- 0.0002 
rags I 

Combustible and --- c --- 0.37 0.101 0.079" 2.1 --- 0.0006 
rags II 

HEP A filter 1 --- c --- 1.5 0.11 J.2c --- --- 0.0001 
1 IEPA filter II --- c --· 1.4 0.83 2.7° --- --- 0.0495 
HEPAALBd --- --- 0.006 --- 0.058 -- ... --- b 

HEPA SSHd --- -- 0.009 --- 0.062 --- --- --- b 

--- indicates "not detected," i.e., measured values below the detection limit. 

• Detection limit represents the instrument detection limit multiplied by a dilution factor, in accordance with the 
Toxicity Characteristic Leaching Protocol 

b Detection limit is 0.0003 ppm for these samples 

c These data have been qualified during data validation. See Appendix C in TWCP-1698 for details 

d Cold (non-radioactive) surrogate HEPA filter metal housing samples 

Source: Table III.l in TWCP-1698 
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5.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES 
WERE EXCLUDED 

According to the WIPP W AP, "The prohibition of liquids and containerized gases 
prevents the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 
on waste packaging were in place at various times to ensure the absence of such items 
from the waste stream. 

• Liquids were prohibited from solid waste streams at TA-55 when the facility opened 
in January 1978. A waste management procedure written to cover operations at the 
new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-ROO, stated that 
"Liquids are not permitted in any container of solid waste materials" (TWCP-3943). 

• Chemical Waste Disposal Requests introduced in June 1980 included checkboxes 
which the waste generator was required to check if the waste contained corrosive 
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or 
highly reactive materials. 

• The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701) 
were implemented in 1987. Waste generators were required to sign a statement on the 
WODF documenting that the waste contained "no free liquids, pyrophorics, 
explosives, compressed gases, powders or materials other than the indicated matrix." 
Checkboxes were also present for indicating the presence or absence of corrosive 
chemicals. Full implementation of this generator statement occurred in May 1987. 

• Waste management inspectors perform visual examination of the waste prior to its 
initial packaging, thus allowing the inspectors to verify the generator's WOOF 
statement (TWCP-701, Sections 3.8.5 to 3.8.6). 

• In addition to the above-mentioned prohibitions on explosives in wastes, explosives 
were prohibited from TA-55 until installation of the Impact Test Facility in the early 
1990s. Explosives continue to be banned in the solid waste streams up to the present 
time. In the event of a misfire or unconsumed explosives, the requirement is to 
destroy the unspent powder by burning (TWCP-4 720). 

• The Waste Profile Request Form (WPRF), which has been in use at LANL since 
1991, includes a statement which must be authenticated by the waste generator, that 
the waste is not ignitable (flash point >200°F), reactive, or corrosive. 

• TheTA-55 Generator Attachments to the Certification Plan were updated in 1995 
(TWCP-700) but the prohibition on liquids in the waste, and the waste management 
inspection, remained in effect. 

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have 
been excluded from TA-55 solid wastes through the prohibition of liquids. 
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The absence of these prohibited items is verified through radiography of each waste 
container and visual examination of selected containers during TWCP characterization 
activities. These data are used to assess the accuracy of AK information in accordance 
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, and any containerized gases that are found to 
be present are removed, or the container is tagged as non-compliant by filing a Prohibited 
Waste Report in accordance with Nonconformance Reporting and Tracking (TWCP-QP-
1.1-007). 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBITED 

Section 5.0 summarizes administralive controls in place at TA-55 that prohibit 
incompatible chemicals in the waste, and measures taken to verify their absence. In 
addition, all waste containers shipped from T A-55 to T A-54 for storage were evaluated 
for potentially incompatible chemicals in accordance with 49 CFR Subpart C
Segregation and separation chart of hazardous materials; Section 177.848, Segregation of 
hazardous materials, and were determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1% RADIONUCLIDE 
PYROPHORICS 

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the 
gas is plumbed into the glovebox from outside the building (TWCP-4164). Occasionally, 
a lecture bottle may have been used for a process inside the building, but these bottles 
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently, 
compressed gas cylinders or containers are not expected to be in any of the TRU wastes 
generated by TA-55 operations. 

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May 
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988 
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox; 
venting was indicated by inserting a metal wire into the valve. After May 1992, spray 
cans were no longer used in gloveboxes. 

Verification that individual waste drums do not contain compressed gases, free liquids, or 
sealed containers greater than 4 liters in volume is obtained from radiography of each 
waste container and visual examination of selected containers during TWCP 
characterization activities. Any free liquids are absorbed, and any sealed containers 
greater than 4 L in volume, or unpunctured or unvented gas containers, are removed; or 
else the container is tagged as non-compliant by filing a Prohibited Waste Report in 
accordance with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). 

Administrative and procedural controls on the prohibited pyrophorics in TRU waste and 
the absence ofpyrophorics has been verified through testing. For items ofpyrochemical 
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salt waste, the procedures of oxygen sparging and/or carbonate oxidation have been used 
since May 1987 to ensure that pyrophorics were oxidized. In addition, screening tests on 
similar pyrochemical salts and residues (which contain higher amounts of plutonium) at 
the RFETS (TWCP·2501) have shown (1) no autoignition, (2) no spontaneous 
combustion, and (3) no sparking. Experimental results on the reactivity ofLANL direct 
oxide reduction (DOR) salt with water and the reactivity in air of heated calcium metal 
nodules from DOR salts indicate the absence of "dangerous when wet materials" and 
pyrophoricity in these salts (TWCP·3730, TWCP-3731, TWCP-3732). 

Chemical Waste Disposal Requests dated as early as June 1980 included boxes that were 
required to be checked if the waste contained pyrophoric, flammable, corrosive, or 
explosive materials. 

In addition, for wastes generated after the implementation of the 1987 Certification Plan, 
Generator Attachments, associated waste packaging procedures, and quality assurance 
systems, the waste generator has signed a statement on the WODF for each waste item 
stating that waste contains "no free liquids, pyrophorics, explosives, compressed gases, 
powders or materials other than the indicated matrix." TheTA-55 Attachment to the 
Certification Plan describes how these restrictions were verified by waste management 
personnel (TWCP·701, Sections 3.8.5 through 3.8.7). 

8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs were introduced into the nitrate operations, based on documentation in TA-55 
procedures reviewed during the AK investigation and summarized in lists of process 
inputs documented in the T A·SS process AK reports. 

• In the cement fixation process (P/S codes CF and HP), oils are sometimes added to 
drums of cemented waste. There is no indication these oils contain PCBs, and they 
are added to the 55-gallon drums of cement in small quantities (maximum of 6 liters 
[TWCP-3568/N-74]). The oils are primarily vacuum pump oils, along with some oils 
used in heaHreating (cooking or silicone oils) or in grinding (TWCP·3568/N·82). 
None of these oils are known to contain PCBs. 

• All transformers known to contain PCBs have been tracked from initiation of 
operations of TA-55 in 1978. When any transformer oil is drained, the oil is handled 
by a subcontractor who is wholly responsible for its disposal; this oil does not enter 
the LANL disposal operations (TWCP-3568/N-82). 

• Ballast in fluorescent light fixtures could contain PCBs, but at TA-55 these light 
fixtures are outside the gloveboxes and hence would not enter the TRU waste stream. 

• Oil-filled capacitors are not known to have been used in TA·55 gloveboxes. 
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In addition, if the possibility exists for the waste to contain PCBs, R TR operators are 
required to check for indications ofPCB-containing materials or PCB-contaminated 
materials. If there is reason to suspect that an· item may contain PCBs (based on AK, 
operator training, or previous operator experience), then the operator submits a PWR and 
places a hold tag on the waste container (Section 6.6.6 and Table 3 in Performing 
Nondestructive Testing Using the Mobile Real-Time Radiography System [TWCP-DTP-
1.2-008]). 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

• 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23 
(Characteristic of reactivity), and 261.24 (Toxicity characteristic) 

• 40 CFR Part 261, Subpart 0--Lists of hazardous waste, Sections 261.31 (Hazardous 
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources), 
and 261.33 (Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof) 

• 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 
Section 177.848, Segregation of hazardous materials 

• Acceptable Knowledge Documentation (TWCP-QP-1.1-021) 

• Nonconformance Reporting and Tracking (TWCP-QP-1.1-007) 

• Performing Nondestructive Testing Using the Mobile Real-Time Radiography System 
(TWCP-DTP-1.2-008) 

• Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028) 

• Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069) 

• Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPA/OSWER 9938.4-03) 

• Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No. 
N M4890 139088) 

• Waste Characterization Data Reconciliation with Acceptable Knowledge 
(TWCP-DTP-1.2-064) 
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ACCEPTABLE KNOWLEDGE ROADMAP 

PIS Codes: ASP, GPHS, MTL, PI, R8, RCI, SCP, WS 

Copies of these documents are in the TWCP RMDC Center. 

Information 
TWCPRecord Category 

No. Code* Information Source Summary 

TWCP-0351 c Pu-238 discard limits TA-55 Waste Lists Pu-238 discard limits in 
Management, 539- various process materials. 
GEN-R02, 10/18/96, 
Appendix] 

TWCP-0352 c Generic plutonium recovery Wastes from Plutonium Document describes the Pu 
process description Conversion and Scrap residues and the various treatment 

Recovery Operation; approaches used in recovering Pu 
LA-11069-MS; from scrap. 
March 1998 

TWCP-0415 B T A-55 Pu-238 processes FSAR for T A-55 Describes the T A-55 Pu-238 
(Section 2.5.9, operations. 
pp. 2-164 to 2-166) 

TWCP-0697 B Waste controls Los Alamos Waste was controlled to meet 
Certification Plan, WIPP WAC requirements as early 
WCP-HSE7-CPL- as 1984. Generator Attachments 
OI,R2, 1984 were used to describe and 

reference specific generator 
procedures. 

TWCP-0698 D Material Type compositions Memo from Bill Gives Material Type compositions 
Schueler, NMT-7. 

TWCP-0700 c Waste controls TA-55 Generator Documents controls to meet WIPP 
Attachment to the WAC were implemented and how 
LANL Certification independent verification was 
Plan, TRU-TA55-CPA- accomplished. 
03,ROO, 1995 

Attachment 1 
Page 1 of 11 

Limitations 

None 

None 

Document does not give 
information about RCRA 
constituents introduced or 
present in the processes. 

Overview document - Generator 
Attachments provide more 
detailed information. 

Does not give information on 
actual material used in the Pu-
238 processes. 

Information is not extremely 
detailed. 

• Information Category Codes: A"" forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-0701 c Waste controls 

TWCP-0813 D Waste characterization 

TWCP-0816 D Jim Foxx Interview on Number 
ofLayers of Packaging 

TWCP-0882 D Secondary Radionuclides and 
(UCNI) Toxic Metals in TA-55 TRU 

Waste 

TWCP-0886 c Color Flow Diagram of Pu-
processes at TA-55. 

TWCP-0887 D Defense and non-defense TRU 
waste management 

TWCP-0934 D Pu-238 and Pu-239 waste 
management 

Source 

T A-55 Generator 
Attachment to the 
LANL Certification 
Plan, TRU-MST12-
CPA-03,ROO, 1987 

Memo from Davis 
Christensen, EM-SWO: 
97-201 

C.L. Foxx, Los Alamos 
National Laboratory 

Memo from TA-55 
Subject Matter Expert 
C.L. (Jim) Foxx 

Diagram from Jim 
Foxx 

Memo from Jim Foxx 

Memo from TA-55 
Subject Matter Expert 
C.L. (Jim) Foxx 

Summary 

Documents controls to meet WIPP 
WAC were implemented and how 
independent verification was 
accomplished. 

Clarifies the history of assigning 
EPA hazardous waste codes in the 
TRU Database to waste generated 
before 1993. 

Provides an explanation of why 
some containers of combustible 
debris may be packaged with 6 
layers of confinement 

Wastes may be either depleted or 
enriched in Am-241 and U-234, 
depending upon whether the 
source of contamination is the 
process product or the process 
residue. 

Indicates that process inputs are 
thermally treated and that heavy 
metals from process inputs end up 
in the nitric acid evaporator 
bottoms. 

Wastes generated from defense 
and non-defense activities were 
not segregated at T A-55 through 
1997. 

Pu-238 and Pu-239 processes and 
the wastes generated from those 
processes were segregated at TA-
55. 

Attachment 1 
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Limitations 

Information is not extremely 
detailed. 

Indicates that EPA assignments 
made on the basis of AK in 1992 
are subject to change through 
additional AK information. 

No direct way to differentiate 
between 4 and 6 layers of 
packaging 

Text does not specifically 
discuss Pu-23 8 processes 
although these PIS codes are 
listed in the table attached to 
the memo 

Does not indicate solvent input 
to processes. 

None 

None 

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCP Record Category 

No. Code* Information 

TWCP-1025 c Characterization ofL WRHU 
waste 

TWCP-1026 c Characterization of MWG waste 

TWCP-1027 B Characterization of epoxy cement 
used in Pu-238 process 

TWCP-1030 c Characterization of L WRHU 
waste 

TWCP-1037 D 238Pu fabrication process 
description 

TWCP-1044 D Waste characterization 

Source 

LANL Report number 
LA-11166-MS 

pp.8,9, 14 

LANL Progress Report 
numbers 

LA-9170-PR 

LA-9672-PR 

LA-11217-PR 

LA-11220-PR 

LA-11346-PR 

LA-12236-PR 

LA-13258-PR 

MSDS for epoxy 
cement, UCAR C-34, 
Union Carbide 
Corporation 

LANL Report number 
LA-13143-MS 

pp. 5-6,7-8, 17-18. 

Written information 
obtained from a TA-55 
waste management 
expert. 

SRSMemo 

NMS-EHB-970073, 
March 12, 1997 

Summary 

Provides tables of summarized 
analytical results for as-received 
and partially processed Pu-238 
used in the Galileo L WRHU 
process. 

Tables of trace element analytical 
results show that some RCRA 
metals are present below 
regulatory threshold limits in the 
waste from the Milliwatt 
Generator Program, and allow 
calculation of maximum 
concentration limits for other 
RCRA metals. 

Indicates that the epoxy cement 
used in the Pu-238 process does 
not contain any RCRA-regulated 
materials. 

Summarized analytical results of 
as-received and partially processed 
Pu-238 materials used in the 
Cassini LWRHU process. 

Detailed information of all facets 
of 238Pu fabrication activities. 

Describes the SRS process for 
producing the Pu-238 that was 
used at TA-55 and presents 
analyses for metals in the Cassini 
material. 

Attachment 1 
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Umitations 

Materials in these waste streams 
would have been produced as the 
result of processing many of the 
lots. 

None 

None 

Materials in these waste streams 
generally would have been 
produced as the result of 
processing many of the lots. 

References to documents 
providing additional information 
are not provided in the memo, 
but have been added to the AK 
Summary Report. 

No flow diagram included. 

* Information Category Codes: A == forms intended for use in waste certification, B == data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-1698 Analyses of TRU waste from T A-
55-43, Lot No. l 

TWCP-2501 B "Backlog Waste Reassessment 
Baseline Book, Waste Form 34" 

TWCP-3545/P238- c General process information 
Ol 

TWCP-3545/P238- D General mPu process information 
02 

TWCP-3545/P238- c Pu-238 fuel fabrication process 
03 description (P/S code P l) 

TWCP-35451P238- c Heat source production process 
04 description (P/S code PI) 

TWCP-3545/P238- D General mPu process information 
05 

Source 

Cover letter and 
enclosed report, 
"Sampling and 
Analysis Project 
Validates Acceptable 
Knowledge on T A-55-
43, Lot No. 01" 

Rocky Flats 
Environmental 
Technology Site Report 
1995 

Comments from Jim 
Foxx on the draft mPu 
AK Summary Report, 
ll/99 

Interview with Jim 
Foxx, 9/21/99 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
-Fuel Fabrication, 
5/14/98 

Sampling Pu~ 
Procedure; HS-
CMBll-PP13, Rev. 0 
through Rev. 3, 2120/80 
through 3/24/82; HS-
MSTII-PP-13, Rev. 4 
through Rev. 10, 
10/22182 through 
4/26/89 

Interview with Jim 
Foxx, 8131/99 

Summary 

Analytical results confirm that T A-
55-43 is not a hazardous waste 
regulated by RCRA 

Page WF34-l 0 contains results of 
tests for corrosivity 

Details for the 233Pu process, 
specifically RCRA-regulated 
metals in the R8 process and 
radioisotope information. 

Waste generated from 23Tu 
processes. 

Overview of the Pu-238 fuel 
fabrication process, identifying 
steps within the process and 
process outputs. Date established 
is 9/25/91. 

Step-by-step instructions for 
sampling Pu02 during processing 
operations. 

Waste generated from specific 
238Pu processes. 
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Limitations 

None 

Tests are on residues rather 
than waste that is lower in Pu 
content; hence, they are 
conservative. 

None 

None 

None 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for PI Fuel Fabrication, this 
procedure is assigned to P/S 
code Pl. 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data. and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c Chemical list, process description 
06 (P/S PI) 

TWCP-3545/P238- c Pellet production process 
07 description (PIS code P1) 

TWCP-3545/P238- c Scrap and process residues 
08 process description (P/S code PI) 

TWCP-3545/P238- c Metallography process 
09 description (PIS code MTL) 

IWCP-3545/P238- c Chemical list, process description 
10 (P/S code MIL} 

TWCP-3545/P238- c Scrap processing process 
11 description (P/S code SCP) 

Source 

Particle Size Analysis 
of Oxide Powders 
Procedure, HS-NMT9-
PP-42, Rev. 0 through 
Rev. 1, 4122/91 through 
12111/91 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
- Pellet Production, 
5114/98 

Process flow diagram 
for Routine Pu-238 
Heat Source Production 
- Scrap and Process 
Residues Processing, 
5/14/98 
Process flow diagram 
for Metallography, 
6122/97 

Ceramography of 
238Pu02 fuel samples; 
HS-NMf9-PP-44, 
Rev. 0, 1/8/92 

Process flow diagram 
for Routine Pu-238 
Scrap Processing, 
8/27/91 

Summary 

Step-by-step instructions for 
analyzing metal oxides and the 
waste disposal process. 

Overview of the pellet production 
process, identifying steps within 
the process and process outputs. 
Date established is 9125/91. 

Overview of the residues 
processing process, identifying 
steps within the process and 
process outputs. Date established 
is 6/16/88. 

Overview of the metallography 
process, identifying steps within 
the process and process outputs. 
Date established is 7/26/94. 

Step-by-step instructions for the 
~reparation and examination of 
38Pu02 fuel samples and the waste 

disposal process. 

Overview of the scrap processing 
operation, identifying steps within 
the process and process outputs. 
Date established is 6/16/88. 
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Limitations 

The P/S code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for PI Pellet Production, this 
procedure is assigned to PIS 
code Pl. 

None 

None 

None 

The P/S code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for MTL, this procedure is 
assigned to P/S code MIL. 

None 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and 
D =interviews, memos, and letters 



TWCP-AK-2.1-009,R.O/IC1 (LA-UR-02-1709) 
Effective Date: 03/21/02 

Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c 238Pu02 transfer process 
12 description (P/S code SCP) 

TWCP-3545/P238- c Chemical list and process 
13 description (P/S code RCI) 

TWCP-3545/P238- c Process description (P/S code 
14 RCI) 

TWCP-3545/P238- c Chemical list, process description 
15 (PIS code RCI) 

Source 

Introductory Glovebox 
Transfer of an EP-60 
into an EP-61, 
HS-NMf9-PP-46, 
Rev. 0 through Rev. 1, 
12/23/91 through 
9/24/92 

Decontamination of Ir 
Using Molten MgCh, 
HS-NMT9-PP-38, 
Rev. 0, 5/9/90 through 
10/8/92 

Process flow diagram 
for Recovery of Pu02 
238 from Contaminated 
Iridium, 6/10/91 

Dissolution of Ir by 
Electrochemical 
Methods; 
HS-NMT9-PP-39, 
Rev. 0, 519190 

Summary 

Step-by-step instructions for 
transferring 238Pu02 from an inner 
shipping container into an outer 
shipping container. 

Provides step-by-step instructions 
for decontaminating Ir coated with 
238Pu02. 

Overview of the 238Pu recovery 
process, identifying steps within 
the process and process outputs. 
Date established is 5115/91. 

Step-by-step instructions for 
decontaminating Ir coated with 
238Pu02 using electrochemical 
dissolution. 
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Limitations 

None 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for RCI, this procedure is 
assigned to PIS code RCI. 
Handwritten note at top of 
procedure: "obsolete 10/8/92 per 
WI 1392." This agrees with the 
"SOP Document History 
Report" attached to the 
procedure. 

None 

The P/S code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for RCI, this procedure is 
assigned to PIS code RCI. 
Handwritten note at top of 
procedure: "obsolete 10/8/92 per 
WI 1392." This agrees with the 
"SOP Document History 
Report" attached to the 
procedure. 

• Infonnation Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and 
D =interviews, memos, and letters 
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Information 
TWCP Record Category 

No. Code* Information 

TWCP-3545/P238- c Chemical list, process description 
16 (PIS code R8} 

TWCP-3545/P238- c 238Pu waste solidification process 
17 description (P/S code R8) 

TWCP-3545/P23&- c Feed input for 238Pu solidification 
18 process (PIS code R8) 

TWCP-35451P238- c Chemical list, process description 
19 (P/S code R8} 

TWCP-3545/P238- D Process description and 
20 chemicals used 

TWCP-3545/P238- D Chemicals used in P/S code RCI 
21 

Source Summary 

238Pu Waste Step-by-stef: instructions for 
Solidification, solidifYing 38Pu waste solutions. 
HS-MSTll-PP-34, 
Rev. 0, 8/4/86; 
HS-NMT9-PP-34, 
Rev. 1 through Rev. 3, 
9/6/90 through 1219/92 

Process flow diagram Ovexview of the 238Pu 
for 238Pu Waste solidification process, identifying 
Solidification, 2125199 steps within the process and 

process outputs. Date established 
is 1127/84. 

Email from Jim Foxx, Analytical results for RCRA-
"RCRA Codes for regulated metals in analytical 
Pu-238," 12/9/99 solutions feeding the 238Pu 

solidification process. 
Recovery of Step-by-s~ instructions for 
Plutonium-238 from recovering 38Pu from sucrose 
Sucrose, 483-REC-ROO solutions. 
through ROt, 5/17/83 
through 9130183; 
Recovery of 
Plutonium-238 from 
Sucrose Solutions; 
HS-MSTll-PP-36, 
Rev. 0, 12118/87 

Interview with Jim Details on process description and 
Foxx and Gary chemicals used in the processes 
Rinehart based on a review of the draft Pu-

238 AK Summary Report. 
Interview with Jake Specific information regarding the 
Espinosa electrolyte solution and electrodes 

used in the RCI process. 
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Limitations 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure and the flow diagram 
for R8 Waste Solidification, this 
procedure is assigned to P/S 
code R8. 
None 

Some of the detection limits 
appeared to be above the 
regulatory limits 

The PIS code is not identified in 
the procedure. Based on the 
process described in the 
procedure, this procedure is 
assigned to PIS code R8 
(

238Pu recovery from sucrose). 
Handwritten note at top of 
483-REC-ROl: "Transferred to 
MS-11." 
Handwritten note at top of 
HS-MSTll-PP-36 procedure: 
"obsolete 5/11/92 per WI 1324." 

None 

None 

• Information Category Codes: A = forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D = interviews. memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-3545/P238- c Process descriptions for PIS 
22 codes ASP, PPD, and WS 

TWCP-3545/P238- D Process information 
23 

TWCP-3568 c Chemical list; process description 
/N-74 (PIS code CF) 

TWCP-3568 c Clarification of specific processes 
/N-82 within the nitrate operations at 

TA-55 

TWCP-3730 B Pyrophoricity characterization 
(UCNJ) 

TWCP-3731 D Sodium pyrophoricity in 
pyrochemical salts 

TWCP-3732 c Experimental data on calcium 
pyrophoricity in salts 

TWCP-3943 B Procedure for Waste 
Management at TA-55 

Source 

Infonnation provided 
by Jim Foxx (1117100) 

Email from John 
Musgrave conveying 
information from Jim 
Foxx. 

Organic Liquid 
Emulsification, TRU-
NMT2-DP-l3, ROO; 
TRUWM-TA55-DP-
13-ROO; 8130/93 
through 9/30194 

Jim Foxx, SME, 
response to comments 
received on the 
Acceptable Knowledge 
Summary Report for 
TA-55 Nitrate 
Operations, draft dated 
2125100 

Characterization of 
Direct Oxide Salts 
(LA-CP-95-0098) 

Memo (MST-12-ARO-
88-052) 

Memo (MST-12-ARO-
88-077) 

TA-55 Document, 406-
GEN-ROO 

Summary 

Process flow diagram for PIS 
codes ASP, PPD, WS 

LWRHU and MWG processes are 
performed under PIS code Pl. 

Emulsifying waste oil and other 
organic liquids for cement 
fixation. 

Resolutions to the questions and 
issues raised by Pam Rogers 
during her review of the 
Acceptable Knowledge Summary 
Report for TA-55 Nitrate 
Operations, draft dated 2125/00 

Hydrogen generation and 
pyrophoricity of OOR salts. 
Also gives reference for MSE, 
ER, and Cr-containing salts. 

Treatment of sodium in salts is 
effective 

Treatment of calcium in salts is 
effective 

Contains information on waste 
management procedures in 1978 
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Limitations 

Procedures describing the 
process for the PIS codes have 
not been identified. 

None 

None 

Information is based on SME 
knowledge. 

None 

Sodium only 

Calcium only 

None, but doesn't address 
today's waste management 
concerns 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-4162 D Segregation of non-defense 
wastes from defense wastes 

TWCP-4164 D Use of gases in PF-4 

TWCP-4166 D Disposal of spray cans used in 
gloveboxes 

TWCP-4167 D Segregation of non-defense 
wastes from defense wastes 

Source 

Interview with Jim 
Foxx, 10/12100 

Interview with Jim 
Foxx, 10/16/00 

Interview with Jim 
Foxx, 10/17/00 

Interview with Jim 
Foxx, 10/18/00 

Summary 

Wastes from various processes 
were not segregated by funding 
source until recently (1997 or 
1998), but rather were segregated 
and packaged based on waste type 

Most gases used at PF-4 are stored 
outside the building and the gas is 
plumbed into the glovebox from 
outside the building. 

Spray cans, especially WD-40, 
were in common use in T A-55 
gloveboxes until May 1992. These 
were routinely discarded as metal 
debris waste. From 1988 until May 
1992, the protocol was to vent or 
puncture the spray cans inside the 
glovebox; venting was indicated 
by inserting a metal wire into the 
valve. After May 1992, spray cans 
were no longer used in 
gloveboxes. 

Wastes from various processes 
were not segregated by funding 
source, waste-generating process, 
or waste-generating location (e.g., 
room or glovebox) until recently 
(August 27, 1998), but rather were 
segregated and packaged based on 
waste type 
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Limitations 

Specific date for segregation by 
funding source not given 

None 

None 

None 

• Information Category Codes: A= forms intended for use in waste certification, B =data from controlled databases and published documents, C =unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-4720 B Describes the procedure to be 
taken at T A-55 in the event of a 
misfire or unconsumed 
explosives (from the Impact Test 
Facility 40-mm gun, PIS codes 
ITF and ITF4) to ensure that 
explosives do not enter the waste 
stream 

TWCP-5086 B PIS Codes for TA-55 waste items, 
listed by drum 

TWCP-5600 D Description of PIS code ASP, 
including process flow chart 

TWCP-5706 B Procedure for Direct Oxide 
Reduction of238Pu02 (PIS code 
WS) 

TWCP-5707 D Description of PIS code WS 

TWCP-AK-2.1- 8 Summarizes AK information on 
003, R.2 processes conducted in theTA-55 

metal operation processes 

TWCP-AK-2.1- B Summarizes AK infonnation on 
004,R.2 processes conducted in theTA-55 

miscellaneous processes 

Source 

40-mm Powder Breech 
Project Waste 
Management Plan, Rev. 
2 (issued March 27, 
2000) 

PIS codes for waste 
items in individual 
drums are either from 
theTA-55 Waste 
Management System or 
from the certified data 
base 

Interview with SME on 
work conducted under 
PIS code ASP 

NMT9-SOP-0089-R02, 
Direct Oxide Reduction 
of238Pu02 

Interview with SME on 
work conducted under 
P/S code WS 

Process Acceptable 
Knowledge Report for 
Metal Operation 
Processes 

Process Acceptable 
Knowledge Report for 
Miscellaneous 
Operations at TA-55 

Summary 

Procedure to be taken at TA-55 in 
the event of a misfire or 
unconsumed explosives (from the 
Impact Test Facility 40-mm gun) 
to ensure that explosives do not 
enter the waste stream 

PIS codes for waste items in 
individual waste containers from 
TA-55 

Description and flow chart of steps 
involved in PIS code ASP, Pu-238 
Aqueous Scrap Recovery 

Description of process for PIS 
code WS (Direct Oxide Reduction 
of238Pu02) 

Description of work conducted 
under P/S code WS, Pu-238 Direct 
Oxide Production 

Discusses PIS code 

Discusses PIS code WM 
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Limitations 

Does not appear to be a 
controlled document. Without 
revision history, cannot tell 
when this document was first 
issued, and how the potential for 
unconsumed explosives was 
addressed when the Impact Test 
Facility (ITF) began in 1996 

Only some drums are included 

None 

None 

None 

None 

None 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and 
D = interviews, memos, and letters 
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Information 
TWCPRecord Category 

No. Code* Information 

TWCP-AK-2.1- B Summarizes AK information on 
005, R.2 processes conducted in theTA-55 

nitrate operations 

TWCP-AK-2.1- B Summarizes AK infonnation on 
006,R.2 processes conducted in the T A-55 

pyrochemical operations 

TWCP-AK-2.1- B Summarizes AK information on 
007, R.2 processes conducted in theTA-55 

special processing operations 

TWCP-AK-2.1- B Waste stream report that relies 
Oll,R.O upon the AK information 

presented in the Pu-238 process 
AKreport 

TWCP-PLAN- B Summarizes AK information for 
0.2.7-00l,R.5 individual TRU waste containers 

Source 

Process Acceptable 
Knowledge Report for 
Nitrate Operations at 
TA-55 

Process Acceptable 
Knowledge Report for 
Pyrochemical 
Operations at TA-55 

Process Acceptable 
Knowledge Report for 
Special Processing at 
TA-55 

Acceptable Knowledge 
Summary Report for 
Waste Streams TA-55-
43, TA-55-44, TA-55-
45, TA-55-46 and TA-
55-47 

Los Alamos National 
Laboratory 
Transuranic Waste 
Characterization AK 
Information Summary 

Summary 

Discusses P/S codes CF, ED, HP, 
MPD, SC, SP, and TDC 

Discusses P /S code 

Discusses P/S code PPD 

Relies on information in the Pu-
238 process AK report 

Assignment of individual TRU 
waste containers to specific waste 
streams 

None 

None 

None 

None 
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Limitations 

Out of date 

• Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and 
D = interviews, memos, and letters 



Technical Area locations 
Los Alamos 

TA-O Unassigled Land Reserve 
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T A.-6 Anchor Site West 
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Note: The Plutonium Facility, Building PF·4, is labeled PF·4 on this map. 
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999 7000 Present 
Present 

D • 

; 

Present r • 

I Present 

1" 
I 

02/99 

Present 

*Prior to 1987, leaded gloves were not segregated from combustible debris. Between 1987 and May 1992, they were segregated and discarded in the metal debris waste stream. 
Since May 1992, they have been routinely segregated and assigned to a leaded glove waste stream, still under the originating PIS code (TWCP-4166). 
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TIMELINE EXPLANATION 

• • 

---------
---------e 

-------- -· 

The PIS code is established either in the PIS diagrams 
or in both (or all) revisions of the procedures 
designating the start and end dates (e.g., Rev. 0 to Rev. 
1 or Rev. 0 to Rev. 5. 

The PIS code is not identified in the procedure, but the 
process description matches the P/S code and the 
description in previous or later revisions of the same 
procedure. 

Extrapolate out two (2) years beyond the last revision 
date for the procedure to the next possible review date. 

Time period based on subject matter expert comments. 
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PROCESS INPUTS AND OUTPUTS 

Process Inputs Process Outputs 

P/SCode PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 

ASP Aqueous Scrap Scrap items, oxide Nitirc acid, sodium Plutonium oxalate, Debris 
Processing hydroxide, sodium plutonium 

oxalate hydroxide 

GPHS General Purpose Heat Pu-238 oxide Yttrium metal, UCAR C- Heat sources Debris 
Source 34cement 

MTL Metallography Samples from PI Epoxy mounting resin, Polished samples Aqueous abrasive 
aluminum oxide, diamond (archived in slurries to P/S code 
powder, hydrobromic glovebox line) R8, debris 
acid, hydrochloric acid, 
hydrofluoric acid 

PI Heat Source Production Pu-238 oxide Yttrium metal, UCAR C- Heat sources Debris 
34 cement 

R8 Waste Solidification Analytical solutions Sodium hydroxide, ferric No product Hydroxide cakes, 
from CHM-1, CLS-1, nitrate, phenolphthalien, debris 
NMT-1, C-AAC; ethanol, 
metallography; heat 
source production, and 
plutonium 
decontamination 
operations 
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EPA 
Codes1 References3 

*D008 TWCP-56oq 

*D008 P238-0l I 
P238-07 
P238-08 

*D008 P238-10 I 
P238-20 

*D008 P238-0l I 
P238-07 
P238-08 

HWNs P238-02 
apply only P238-14 
to P238-15 
hydroxide P238-16 
cakes P238-17 
D006, P238-18 
0007, P238-20 
0008, P238-21 
*D008 I 
0009, 
DOll I 
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Process Inputs Process Outputs 

Attachment 4 
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EPA 
P/SCode PIS Title Feed Stream(s) Chemicals/Reagents Product Waste Stream1 Codes1 References3 

R8 Recovery of Pu-23 8 Sucrose solutions None calcined 238Pu~ for Calcined residue of *D008 P238-02 I 
from Sucrose Solutions (containing sodium reprocessing (if sucrose. Solid P238-19 

pyrophosphate and above DL) debris waste 
sucrose) used in including stainless 
particle size analysis steel, ceramic, 
of238Pu02 glassware, Tygon 

tubing, filter paper 

RCI Pu-238 Recovery from Iridium contaminated Magnesium chloride, Cleaned iridium Debris, magnesium *1)()()8 P238-13 I 
Iridium with Pu-238 oxide nitric acid, hydrochloric metal oxide crucibles P238-14 

acid, sulfuric acid P238-20 

SCP Scrap Processing Pu-238 oxide Physical process- no Pu-238 oxide Debris *D008 P238-ll I 
chemicals used P238-12 

ws Pu-238 Direct Oxide plutonium oxide (high Calcium metal, oxygen plutonium metal Calcium chloride *D008 TWCP-57~~ 
Reduction purity) gas, chlorine gas, calcium salt, magnesia TWCP-570 

chloride, calcium fluoride crucibles, calcium 
oxide, calcium 
metal, debris 

1 All P/S codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal containers, 
brushes, and small tools. Leaded gloves may also be generated and are segregated. 

2 See discussion in Section 4.0 for details on the applicability of the RCRA codes listed in this column. The RCRA hazardous waste codes listed apply to the 
solid TRU waste only and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting 
treated waste stream is evaluated for hazardous waste constituents and assigned the applicable EPA hazardous waste codes. All P/S codes have the potential to 
generate leaded gloves. The gloves are segregated from other metal debris waste and are assigned EPA hazardous waste code 0008 under the originating P /S 
code. 

3 Refer to the Acceptable Knowledge Roadmap in Attachment I. References listed as P238-nn {where nn is a 2-digit number) are in TWCP-3545. 

*D008 due to leaded gloves 
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SIMPLIFIED Pu-238 PROCESS FLOW DIAGRAMS: AQUEOUS SCRAP PROCESSING (P/S code ASP) (TWCP-5600) 
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SIMPLIFIED Pu-238 PROCESS FLOW DIAGRAMS: 
OTHER Pu-238 PROCESSES 

Contaminated Iridium Analytical Solutions 

! EPA Codes· 
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I WM I RCI J Vault J D006 0010 

L L 0007 0011 

caustic 
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R8 
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Pu-238 pellets 4 
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PTS lndicata !bat PIS TWCP-
codoPTS,.. 3S4SIP231-
aaoclated with R l 
amiD~ 
studies with Pu-
238. 

Pl PIS Code PI TWCP· 
should be lakSI 3S4SIP231-
hmPia-238 20 
nport IDd lidded 
to lllOdl« report 
(Nportnot 
refercaced). Also 
inclic:lfa time 
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J'ase I of2 
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Pu-231 draA RpOrt end needed 
to be induded in this curatt 
RpOrt whidl it is. See auac:hed 
meeting ootcs. 

Attachment 6 
Page 1 of2 



TWCP-AK-2.1-009,R.OIICI (LA-UR-02-1709) 
Effective Date: 03/21102 

kam 
Identifi- AKNo.l Souree AKNo.2 
cation• No.1 
All l..cldecl aJows wn lWCP- Process npart •ys 
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IICp'&lllled tom 
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The following are revised AK reports. 

Effective Date: 3/21/02 

TWCP-AK-2.1-004,R.2/IC1- Process Acceptable Knowledge Report for Mscellaneous 
Operations at TA-55 (LA-UR-02-1714) 

TWCP-AK-2.1-005,R.2/IC1 -
T A-55 (LA-UR-02-1715) 

Process Acceptable Knowledge Report for Nitrate Operations at 

TWCP-AK-2.1-006,R.2/IC1- Process Acceptable Knowledge Report for Pyrochemical Processes 
at TA-55 (LA-UR-02-1713) 

TWCP-AK-2.1-007,R.2/IC1 • Process Acceptable Knowledge Report for Special Processing at 
TA-55 (LA-UR-02-1712) 

TWCP-AK·2.1-009,R.O/IC1 - Process Acceptable Knowledge Report for Plutonium-238 
Operations at TA-55 (LA-UR-02-1709) 
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Los Alamos National Labomtory 

E-Ef /TWCP 
Rc,:ords Managcm.:nt i Docum.:nt Control 

(RMDC) 
557 OppcnheiTT~~::r 
TA-00/ bldg 7()4 

MSM319 
Phone: (505) 667-2071 
Email: pgp(i!ilanl.gov 

**--**-..... **--**"'-'**-., ..... **--**--**--**--** 

Printed for Patricia G Patton <pgp@lanl.gov> 1 



LOS ALAMOS 
'IJATIO~AL LABORATORY- TWCP RMDC 

Controlled llo<·•unent 
i\ckno\l' ied.gtnent 

Failure to return receipt by response date may result in removal from Distribution 
and/or placement on Supervised Work Activities for reciepients who are 

overseeing or performing work to this document. 

Please Sign, Fold, and Return this Form 

To: TWCP RMDC 

Effective Date Entry No 

Document Title PROCESS ACCEPTABLE KNOWLEDGE REPORT FOR PLUTONIUM-238 OPERATIONS AT TA-55 
(LA-UR-02-1709) 

Document 
Comments 

Work Stations ID No 

81RMDC 
:JWCRRF 
:!RAMROD 
:!RANT 
:IDECON 
8JQA 

Action Required: 

NIA 

Organization Co 
~~----------------~ 

Name 

Please sign receipt and return to RMDC, M 319. My Signature on this Form verifies that I have Received this Document. 

_ Please remove me from the Controlled Distribution List. Since the contents of this document does not apply to our 
operation the document is being returned. (Not applicable for Controlled Stations) 



TWCPJ.!IVRR 
I G'=fO• 1IJ 

Print Date: 8/7/2001 

DoAJment Modification/Review C cle 

~Revision Document ID: IWC.P..:-.AK::2. •. 1::00.9........................................................ New Rev/IC: R.Q .................... . 
D Interim Change Preparer: J.Qbll .. Ml.lsgr.aY.e ...................................................................... .. 
Document Title: 
P.r.QCoe.§.§.A~Me.P.ta.b.le. .. KnQWI~dg,e .. S.u.mmary .. B.e.P.Qr.t..fP.r..f?.J.u.tP.ni.um::2.3.6. .. 0.P.e.r.a.tiP..o.§ .. at.I8::5.5. ....................................................................... . 
oooooooUonooooooooOoooonoooooooonooon0too000000IIOIUIUIU0010100U00000UOIUI0010010011UU0000001U0101001UIIOUOUOU00001UOUIOIIUI000000000000UUIUIUIUIUIOUUOUOU0000UIUIUII0100UIUIOUOUOIUUIOOIUIOUI0100UUIIUOIU0001000UI000UI00000UOOOOIUIUOUUIO 

Blank entries are Not Applicable Items. 

!2?J Procedure number verified 

~ Procedure Title verified 

[&1 Procedure Revision/IC verified 

r:8J Pagination verified 

C8J Document Header verified 

[2J Attachment Header verified 

D Hazard Summary verified (if applicable) 

~ 
Effective/Review Date/LAUR# on cover page 

D Copy of final to Training/Signature Copies 

Document Tracking Closed 0 Open <1> Closed 

,Verify Signatures 

r.( Verify Effective Date cover/history 

J&f Verify IC added to document (if applicable) 

~· Log into Database/Make Assignment 

~ Print Receipts/Cover sheets 

r::(capture Document: Word PDF 

[2::] Forms: _ Yes / No 

~Transfer to Web Server 

[Z(Ouality check to Original / 

c:1'Verify Signatures ~Signature Dates __ 

q' Dates: /Cover ~Rev. History___::' Review Date 

kjJJ.-Add: Controlled Document Original Signatures on File at the RMDC 

f pages are separated match to Document: TWCP-AK-2.1-009 

[2J 

[2J 

D 

0 

[2J 

L8J 

[2J 

Signatures and Dates typed on cover page 

Revision History table reflect changes and 
effective date 

Forms have been marked as SAMPLE 

Forms extracted for Web publishing 

Electronic files archived 

Diskette Prepared for Document Control 

Document Control packet contains signed original, 
diskette, DRR/Redline, review documentation 

Date to DC: 8/7/2001 

Copy document: __ -

r(control Stations Updated- DateJJII:f 
~Master Index Updated- Date: 7 q 

"l/JyArchive old revision (Record) 

rity Set for: __ Read Only 

l~--Web Page 12C: /-Nf,Rev // Effe;Jive Date 
, 1f_~R Title 7"i:ink Test 0 On-line test: _ Open Doc 7Ji..· Password 

6 Electronic Notification: /Sent ,.- Printed 

[j/ CAO: /Electronic Copy ~rinted 



TWCP(~RR 
ral:jtl. L 

Print Date: 8/7/2001 

Document Modification/Review C cle 
ah&-~~Siil5iliiSi-!llillill 

0 IC - Not Applicable 

Reviewer Comments Incorporated: Comments: 

Redline/DRR Given to Preparer: 

Reconciled Comments Returned: 

Modifications Made to Document: 
Preparer Review of Modifications: 

Signed/Release for Final Signature: 

0 IC- Not Applic 

Signature Position Sent Out Returned Comments 
J~ .. Eabcy.ka::Martin. I.acbnical ................ 1131200.1 ....... 1l3120D.:t ....... lruiependent.Iecbnical.Re.v.iew.erl.Editar .................. . 
M ... L.ln ................................ S.P.M ............................. Zl:1.Bl2.0.Q.1. ... . 7.1.1.6./.20.0.:1 .... S.it~ .. e.roj~Ji.t..Man.ager.. ............................................................... .. 
B. Humphrey QA 7/18/2001 7/19/2001 Waste Certification Official 
M ... Gav.ett ...................... aA ................................. 7.1.1.91200.1.... Z/2ZL2.0.Q1 ... Site..P.roject..QA .. Officer... .......................................................... .. 
A •.. Montoy,a ................. Ea~ .. Mgr. .................... Zl3.l20.0.:1. ...... 11.1.6.l2QQ.1 .... E.ac.iUtY .. R~,p.re.senta.tlv.e. ............................................................. . 

Comments: 

Organization Contact Sent Out Returned Comments 

nn••••••••••••••••••••U••••••••••••n•••• n•••••••••••o••••••••••••••••••••nono•••••n•••••••u ••••••••••••••••••••••••••••• ••••••••••••••••••u•u•••••• ••••u•u••••n•o••••••••u•n••••••••oououo••u••••••••••u•n ... oo•u••••••ooo•oontno•••n•••••noooooooooooo 

Comments 

........... u .................................................................................................. u ............................................................................................................................................................................. . 

.................................................................................................... u ................................................................... u ................................ u ............................................................................. . 

............................................................................................................................................................................................................................................................................................. 
•••••••••••••••••••••••••ooooooo .. oooooooooooooooooooooooooooooooooooooooooooooo•••••n••••••••••••••oo••oooooooooooooooooooooooooooooooooooaoooooo ••••••••••••••••••••• , •• ,,uoo .. oo•o .. oooooooooooooooooooo.ooo.ooo.ooooooooooo••·••••••••••••••--·••••••••oooo•o•ooooooooooooooooooooooooo 

f pages are separated match to Document: TWCP-AK-2.1-009 



TWCP/WRR 
t 

Document Modification/Review Cycle 

t -t:f-• I 

Print Date: 8/7/2001 

Status: .0 .. Qp.e.ll ... JI>..ClQ5titd........ 181 Revision 
0 Interim Change 

Date Received: .1.21.11.200.0 ............ . 

Current Rev/IC: 
Document ID: IW.C.P.::AK::2 .• .1:0.09. ................................................... . 

Rev/IC: B..O .................... . 
Document Title: 
Process Acceptable Knowledge Summary Report for Plutonium-238 Operations at 
IA::55 ......................................................................................................................................................................................................................... . 
oloooooooooooooool•hooooOUoooooooUIUIUUIUOUIIUOUIIIIIUIUIIII•toUIOIIIIIIIOOIIUOOIIUIOitOIOUIUIIIOIIUOIUIIIII•••to••o•nooooouoootonoouonooooooooouoooo•••ooooooooooonouoooo•••ononouoooooooooooonouoooooooo 

.......................................................................................................................................................................................................................................... 
ooouoooouo•ttUoooonnouonoooonououonouoooooooooouoo•oooooooooooouoooaoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooonooooooooowooooooooooooooooooooooooooo•o•oooooooooooooouoooooooooooooooouooooo 

............................................................................................................................................................................................................................................ 

Preparer: Joho .. Musgrav.a ................................................................... Date to DP Team: .121.11200.0 ...... . 

Technical Reviewer: 
(QA and Preparer) 

Release for Review: ........................................ . 

Comments: 
............................................................................................................................................................................................................................................................................................ 
............................................................................................................................................. u ••••••••••••••••••••••• u .................................................................................................................. . 

........................................................................................................................................................................................................................................................................................... 
0 IC- Not Applicable 

Reviewer Name Sent Out Returned Comments 

Comments: 
......................................................... u ................................................................................................................................................................................................................................ . 

••••••••••••••onooo•oooonouooouoooooooooonOoOooooooOOOtOOIUIOOUIUOIIUIUIOOUUIUIOUOtooouooooo•ooooooooooooooooo••••••••••••••••ooooooooooooo••noooo•ooUIIItUOOOIOIIUIUIUOIOOOIIOOOOOOOOOoOoOOOIOUOIOOoUOioOOUoonoooooooooooooooooooooooooooooooooooo•n•••••••• 

............................................................................................................................................................................................................................................................................................. 

.............................................................................................................................................................................................................................................................................................. 
............................................................................................................................................................................................................................................................................................. 
........................................................................................................................................................................................................................................................................................ 
....................................................................................................................................................................................................................................................................................... 

f pages are separated match to Document: TWCP-AK-2.1-009 



John Musgrave, 09:17AM 8/6/01 .0600, LA-UR 

X-Sender: 1 02484@mail-48.1anl.gov 
Date: Mln, 6 Aug 2001 09:17:30 -0600 
To: "James D. Bailey'' <bailey@lanl.gov> 
From: John M.lsgrave <jmusgrave@lanl.gov> 
Subject: L.A-UR 
X-RCPT-TO: <154344@empo.lanl.gov> · 

Jim, 
The LA-UR Number for the Pu-238 Process Report is LA-UR-01-4200. 

John 

Printed for Jim Bailey <154344@empo.lanl.gov> 1 



• 

• 

• 

.... 
-

··rubyannf@lanl.gov, mlgarclaOianl.gov, 02:57PM Bn/2001 -0600, For Training Distribution 

To: rubyannf@lanl.gov, mlgarcia@lanl.gov 
From: Patricia G Patton <pgp@lanl.gov> 
Subject: For Training Distribution 
Cc: fabi@lanl.gov 
Bee: 
Attached: 

The following is a new procedure. 

TWCP-AK-2.1-009,R.O - Process Acceptable Knowledge Summary Report for Plutonium-238 
Operations at TA-55 

** ** •• •• ** ** ** ** ** •• ** ** ........... ........ ......_ -- _.....,. _,. -... .....~ _.... -- --
Patricia G. Patton 

Los Alamos National Laboratory 
E-ET 

Records Managerrent I Docurrent Control 
(RMDC) 

TA-O 
557 Oppenheimer Building 764 

Phone: (505) 667-2071 
Email: pgp@ lanl.gov 

** ** ** •• •• •• •• •• •• •• ** ** ** ....,...... ....,,. ............ ...., ....,_ -- -- -- -- -- -- --

Printed for Patricia G Patton <pgp@lanl.goV> 1 
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To: wipp.notify@wipp.carlsbad.nm.us 
From: Patricia G Patton <pgp@lanl.goV> 
Subject: [Procedure) 
Cc: Tammy. Bowden @wipp.carlsbad.nm.us 
Bee: fl@lanl.gov 
Attached: \\twcp-web\Pages\twcp\RMDC\AK\TWCP-AK-2.1-009\TWCP-AK-2.1-009RO.pdt; 

The following is a new procedure. 

TWCP-AK-2.1-009,R.O - Process Acceptable Knowledge Summary Report for Plutonium-238 
Operations at TA-55 

**--**--** --·· --**--**- -** _ ....... ** ..... .._. *'*-- ...... ,.., .......... __ ** 

Patricia G. Patton 
Los Alamos National Laboratory 

E-ET 
Records Management I Document Control 

(RMDC) 
TA-O 

557 Oppenheimer Building 764 
Phone: (505) 667-2071 
Email: pgp@ lanl.gov 

** ** ** ** ** ** ** ** ** ** ** ** ** -- -- -- - -- -- -- -- -- -,_ _...., ~ ..... 

Printed for Patricia G Patton <pgp@lanl.gov> 1 
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DOl'.JWIPP 19-004 Rev. 11, August 1997 

Code Descri'Ptioc* 

LA 116G Waste is packaped in a SS·gallon drum. an SWB, or a TDOP within plastic bags that have been 
bre.ached upon rcpacicaPlg. The punctured bags an: not considcn::d to be part of the packaging-, 
therefore, there are no layers of confinc:ment 

Oversized waste items may be wrapped in plastic and placed in m SWB or a TDOP. No closed liner 
bags ue used in the SWB or lDOP. 

LA216H W astc is packa[Zed in a maximum of~ layers of inn« plastic bags. Bagged out items arc placed in a 
55·gallon drum lined with a maximum of two polyethylene liner bags. All bag closures an: by the twist 
and tane method. or the twist, tie, and ta'PC method. 

•If drums are overpacked in an SWB or in a TOOP, no closed liner bags are used in the SWB or TDOP. 

Specific waste packaging configurations for the codes and corTCSpOnding shipping categories are shown in the 
follov.;ng table: 

WASTE PACKAGING CONF1GURATION TABLE 

Hydrogen 
Diffusivity of Filter 

Shipping Cate~ on Primcy Payload 
Container-

Layers of (molls/mol fraction) SWB Direct Load 
Code Confinement (x Je>4) Drmn Overpack SWB TDOP 

Ma."<imurn of 4 1.9 30 03400528 3003400568 N/A N/A 
LA 116A pla.'ltic ha([ layers, 
l.A 216A two of which are 

liner ba[ZS 3.7 30 03400502 300340 0542 N/A N/A 

Maximum of 2 
1.9 30 0340 0145 filtered plastic hag - N/A N/A 

LA 116B 
LA 216B 

layers, hoth of 
which are inner 
ba[ts 

3.7 30 0340 0120 - N/A N/A 

Maximum of 1 1.9 3003400306 3003400346 N/A N/A 
LA 116C pla.l(tic bag layer, 
LA 216C which is an inner 

bag 3.7 30 03400280 3003400320 N/A N/A 

Maximum of2 1.9 
LA 1160 plastic ha~ layers, 

3003400485 30 03400525 N/A N/A 

l.A 2160 both of which are 
inner bags 3.7 30 0340 0459 3003400499 N/A N/A 

Maximum of I 1.9 3003400136 N/A N/A 
LA 116E fihcn:d plastic hag -
LA 216E layer, which is an 

inner bag 3.7 30 0340 0110 - N/A N/A 

LA·23 



DOEIWIPP 19-004 Rev. 11. Au~ 1997 

Hydro sen 
Diffusivity of Filter 

Shipping Cat.e(Zory on Primary Payload 
Container* 

Layers of (molls/mol fraction) SWB Din:ctl..oad 
Code: Confinement (x }()"') Drum ~ack SWB TDOP 

Maximwnof1 1.9 30 0340 0133 - N/A N/A 
LA 1 !6F filtered plastic hag 
LA216F layer. which is a 

3.7 30 0340 0108 300340 0034 N/A liner bag -

No layenof 1.9 3003400127 30 03400166 N/A N/A 
LA 116G confinement 3.7 30 0340 0101 30 0340 0141 3003400028 30 0340 0013 

Ma~imumof5 1.9 30 03400707 30 03400747 N/A N/A 

LA 216H 
plastic bag layers, 
two of which are 
liner bal!s 3.7 30 0340 0681 30 0340 0721 N/A N/A 

• Sec Introduction for explanation of hydrogen diffusivity of filter on primary payload container. 
N/ A Not Applicable 

Not Used 

ASSAY: Drums are assayed by means of a neutron or gamma counter according to \\Titten procedw-es. The 
instrument used depends on the matrix and nuclide: content of the drum. SWBs and TOOPs arc assayed by means 
of portable nondestructive assay hold-up system according to written procedures. The results of the assay are 
expressed in terms of grams of each radionuclidc present Assay results are used to calculate Pu-23 9 fissile gram 
equivalent (plus 2 times the error), plutonium cqu.inlcnt curies (plus error), and decay heat (plus error). 

FREE LIQUIDS: Visual inspections of each waste item for free liquids arc performed in accardance with written 
procedures. Special emphasis during waste inspection is always applied to containers such as bottles and cans. 
Real-time radiography (RTR) examination of a sample of these drums may be performed to verify that free 
liquids are not present. 

EXPLOSJYFJCOMPR£SSED GASES: Explosives are prohibited at TA-03·29. TA-48. and TA-50-1; and in 
T A-55 waste. Only used pressure vessels or spray cans could potentially contain gases under prcssun: and they 
are blocked open, punctured, completely flattened, or cut in half in accordance with written procedW"CS. 

PYROPHORIC: No pyrophoric materials will be present as determined by visual inspection of each waste item 
in accordance with written proccdW"CS. 

CORROSIYES: Visual inspections of eaclt waste item for corrosive materials arc pcrfonned in accordance with 
written proccdun:s. Corrosive materials identified dwing this inspection arc either neutralized or diverted from 
the waste stream. 

CHEMICAL CQMPAIIBll.ITY: A c:bctUcal canpatibility study has been'pcrformcd on this content code. and 
all waste is chemically compatible for materials in greater than trace (> 1% weight) quantities. The chemicals 
found in this content code are attached and arc restricted to the allowable chemical lists for each waste material 
type found in Appendix 1.3.7 of the SAR. 
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Attachment 3 -Acceptable Knowledge Source Document Summary 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: DR036 

Waste Stream Number(s): LA-CIN01.001, LA-MHD01.001 LA-MIN02-V.001, lA-MlN04-S.001 

(Applicable only when site library is not in use) 

Acceptable Knowledge Documentation Type: Category: 
~ TRU Waste Management Program Information = C ·Correspondence 
~ Waste Stream-5peclflc Information =::: D - Documents 

[j Additional Information D M • Miscellaneous 

lJ P- Procedures 

"il. DR- Discrepancy Resolution = U • Unpublished Documents 

a 
Title or Description of Source Document : Suspected Nitrate Salt Containers 

Source Document Reference Information (author(s), document and revision number, date, publisher): Randy 
Fitzgerald, NA, Rev. NA, 01/03/2013, P2010-3381 

AK# b 
Source 

Doc. AK Information Summary 
Page #c 

PR6, Throughout As a result of new AK information received from the waste generated, 48 containers that were on 
WS1, the June 22, 2009 AK Tracking spreadsheet (AKTSS) were placed on HOLD because it was 
WS3 suspected that these 48 containers were non-cemented nitrate salts that might warrant re-

assignment to another waste stream. Based on the potential changes to the AK waste stream of 
these containers, an NCR was written. In 2012, LANL provided CCP AK with an updated list with 
291 suspected nitrate salt containers. Resolution: All 291 container and/or their repackaged 
daughters, as appropriate, will be re-evaluated and re-assigned to waste stream LA-MIN02-
V.001 (absorbed waste). These 291 container will be further processed by LANL prior to 
characterization and shipment to WIPP. 

Source Document Data Limitations (If any): 

1. None. 

' 

Acceptable Knowlege Expert: 

~my:.!O!li!J I I~ I~ Date: 

Print 

a Provide description for non-titled information (i.e., container paperwork, MSDS sheets, etc) 
b Obtain from Acceptable Knowledge Documentation Checklist 
c For microfilm or microfiche, identify box, tape, reel number and location. 

I /:;;;/:JtJJ 3 

"CP RECORDS ORIGINAL 
~ATE REC'D~ ~ • :J0l3-
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CCP-TP-005, Rev. 24 
CCP Acceptable Knowledge Documentation 

Attachment 11 - Acceptable Knowledge Source Document Discrepancy Resolution 

Effective Date: 11/28/2011 
Page 68 of 84 

P2010- 3381 
Page 1 of 2 

Waste Stream Number(s): LA-MHD01.001. LA-CIN01.001. LA-MIN02-V.001, LA-MIN04-S.001 (CCP-AK-LANL-006) 

Waste Stream Descriptions: Heterogeneous Debris. Cemented TRU Waste, Absorbed Waste, Salt Waste 

AK Source Document Discrepancy Form Tracking Number: AK6 DR036- Suspected Nitrate Salt Containers 

Tracking# Categorl Title Document/Rev# Author Date Publisher Page# 

Pub. CCP AK Summary Report for LANL TA- CCP-AK-LANL- M. Ramirez 12/12/2012 CCP ALL 
55 Mixed TRU Waste 006, Rev. 12 

Unpub. CCP Non-Conformance Report NCR-LANL- R. Fitzgerald 6/22/2009 CCP ALL 
0509-09, Rev. 0 

NATURE OF DISCREPANCY: 

As a result of new AK information received from the waste generator (i.e., TA-55 Cement Fixation Group), forty-eight (48) containers that were on the June 22, 2009 AK Tracking 
Spreadsheet (AKTSS) were placed on HOLD because it was suspected that these 48 containers were non-cemented nitrate salts that might warrant re-assignment to another 
waste stream. Based on the potential changes to the AK waste stream of these containers, an NCR was written in accordance with CCP-TP-005, Sec. 4.8.1, Rev. 18. In 2012, 
LANL provided CCP AK with an updated list with two-hundred and ninety-one (291) suspected nitrate salt containers. 

RESOLUTION: See Attachment 1, Summary/History of Suspected Nitrate Salt Containers 

Initially, 48 containers were assigned to NCR-LANL-0509-09, R.O. These 48 containers were removed from the AKTSS and returned to LANL for further evaluation; and the NCR 
was closed. In 2012, after a thorough review of the LANL Engineering database, which CCP AK does not have access to due to potentially sensitive information; LANL provided a 
list of 291 suspected nitrate salt containers- See Attachment 1. These containers were originally assigned to CCP-AK-LANL-006 waste streams LA-MHD01.001, LA-CIN01.001 
and LA-MIN04-S.001 based on information from the TRU Waste Storage Records (TWSRs) and TA-54 database. In addition, repackaged containers and the associated 
repackage dates are indicated on Attachment 1. 

Forty (40) of the original 48 included in NCR-LANL-0509-09, R.O were also included in the LANL list of 291; and the remaining eight (8) containers were NOT included in the LANL 
list of 291 nitrate salt containers. These 8 containers were evaluated by LANL and LANL determined they should remain in their existing waste streams (i.e., they didn't contain 
nitrate salts). In addition to the 40 nitrate salt containers that were included in NCR-LANL-0509-09, R.O, two hundred and fifty-one (251) additional containers were identified by 
LANL as nitrate salt containers. 

All291 containers and/or their repackaged daughters, as appropriate, will be re-evaluated and re-assigned to waste stream LA-MIN02-V.001 (absorbed waste). These 291 
containers will be further processed by LANL prior to characterization and shipment to WIPP. 

CCP RECORDS ORIGINAL 
DATE REC'Dj_jt~/6Gta -
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aPublished Document or Controlled Database (Pub.); Unpublished Data (Unpub.); Internal Procedure or Note (Proc.); Correspondence (Corr.) or Discrepancy (Disc.) 
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Container 

PKG ID OriginaiiD Type 

1 S841239 5841239 85-GAL 

2 S841240 5841240 55-GAL 

3 S841251 5841251 85-GAL 

4 S841314 5841314 55-GAL 

5 S841320 5841320 55-GAL 

6 S841627 5841627 85-GAL 

7 S842213 5842213 55-GAL 

8 S842463 5842463 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AKG DR036 

Waste Stream Container History 

INCLUDED in NCR-LANL-0509-09, R.O AND 

W+A11LL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANLiist of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANLiist of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANLiist of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 1 of 34 

RPKGD 

DAUGHTERS RPKGD DATE 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



9 S842526 5842526 85-GAL 

10 S842528 5842528 85-GAL 

11 S843528 5843528 55-GAL 

12 S843593 5843593 55-GAL 

13 S843594 5843594 55-GAL 

14 S843672 5843672 85-GAL 

15 S843673 5843673 85-GAL 

16 90875 5844213 POC 

17 S844215 5844215 85-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

PARENT INCLUDED in NCR-LANL-0509-09, 

R.O AND DAUGHTER WILL BE RE-

EVALUATED AND RE-ASSIGNED TO LA-

MIN02-V.001 because it was included on 

the LANL list of 291 nitrate salt 

LA-MHD01.001 containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 2 of 34 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

92147,92148 10/2/2012 

N/A N/A 



18 S844253 S844253 85-GAL 

19 S844573 5844573 55-GAL 

20 S844602 5844602 85-GAL 

21 S844684 5844684 85-GAL 

22 S844689 5844689 55-GAL 

23 S845031 5845031 55-GAL 

24 S845072 5845072 55-GAL 

25 S845104 5845104 55-GAL 

26 90892 5845201 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.OQ1 because it 
was included on the LANL list of 291 

LA-MHDOl.OOl nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 
was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

PARENT INCLUDED in NCR-LANL-0509-09, 

R.O AND DAUGHTER WILL BE RE-

EVALUATED AND RE-ASSIGNED TO LA-

MIN02-V.001 because it was included on 
the LANL list of 291 nitrate salt 

LA-MHD01.001 containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

92241 10/24/2012 



27 S845338 5845338 55-GAL 

28 S846037 5846037 85-GAL 

29 S84605S 5846055 55-GAL 

30 S846088 5846088 85-GAL 

31 S846096 5846096 85-GAL 

32 S846107 5846107 85-GAL 

33 S846132 5846132 85-GAL 

34 S846168 5846168 55-GAL 

35 S846172 5846172 85-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CI N01.001-Ca ns nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V .001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



36 S846195 S846195 85-GAL 

37 S846660 S846660 55-GAL 

38 S851415 S851415 85-GAL 

39 S8S1418 S851418 85-GAL 

40 S851436 S851436 85-GAL 

41 S841295 S841295 55-GAL 

42 S844608 S844608 85-GAL 

43 S845135 S845135 85-GAL 

44 S845194 S845194 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001-Cans nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001-Cans nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O AND 

WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-MIN02-V.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-CIN01.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-CIN01.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-MHD01.001 remained in existing waste stream. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



45 S851430 S851430 85-GAL 

46 S851525 S851525 85-GAL 

47 S852596 5852596 85-GAL 

48 S852971 S852971 85-GAL 

49 88957 S824181 55-GAL 

50 90316 S910171 POC 

51 90317 S910171 POC 

52 90318 S910171 POC 

53 90323 S910172 55-GAL 

Attachment 1 

LANllist of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-MHD01.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-CIN01.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-CIN01.001 remained in existing waste stream. 

INCLUDED in NCR-LANL-0509-09, R.O, but 

REMOVED FROM SUSPECT NITRATE SALTS 

LIST because it was NOT included in LANL 

List of 291 Nitrate Salt Containers; and 

LA-CIN01.001 remained in existing waste stream. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MIN04-S.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MIN04-S.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MIN04-S.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MI N04-S.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

92459 12/11/2012 

92472 12/17/2012 

92461 12/12/2012 

N/A N/A 



54 90324 5910172 POC 

55 90713 5832340 POC 

56 90718 5824551 POC 

57 90719 5824551 POC 

58 90720 5824551 POC 

59 90721 5824551 POC 

60 90722 5824551 POC 

61 90723 5824551 POC 

62 90724 5824551 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MIN04-5.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92466 12/17/2012 

92463 12/13/2012 

468,92469,924 12/17/2012 

92481,92482 12/18/2012 

92476,92477 12/18/2012 

92479 12/18/2012 

92484 12/18/2012 

92488,92489 12/18/2012 

494,92495,924 12/19/2012 



63 90725 5824551 POC 

64 90727 5832147 55-GAL 

65 90728 5832147 POC 

66 90755 5825639 POC 

67 907S6 5825639 POC 

68 907S7 5825639 POC 

69 90758 5825639 POC 

70 90759 5825639 POC 

71 90760 5825639 POC 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 
NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHDOl.OOl nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 8 of 34 

92492 12/19/2012 

92210 92211, 

92212, 92213 10/17/2012 

92486 12/18/2012 

92158 10/3/2012 

92136 10/2/2012 

N/A N/A 

N/A N/A 

92162 10/4/2012 

92154 10/3/2012 



72 90802 5822838 POC 

73 90803 5822838 POC 

74 90804 5822838 POC 

75 9080S 5822838 POC 

76 90806 5822838 POC 

77 90807 5822838 POC 

78 90808 5822838 POC 

79 90809 5822838 POC 

80 90810 5822838 POC 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 
NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92126,92127 10/1/2012 

92121, 92122 10/1/2012 

92124 10/1/2012 

N/A N/A 

92160 10/3/2012 

92173 10/4/2012 

92169 10/4/2012 

N/A N/A 

92144,92145 10/2/2012 



81 90811 5822838 POC 

82 90812 5822838 POC 

83 90817 5832448 POC 

84 90818 5832448 POC 

85 90819 5832448 POC 

86 90820 5832448 POC 

87 90821 5832448 POC 

88 90822 5832448 POC 

89 90823 5832448 POC 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92131 10/2/2012 

N/A N/A 

N/A N/A 

92171 10/4/2012 

N/A N/A 

92150 10/3/2012 

92164 10/4/2012 

92156 10/3/2012 

N/A N/A 



90 90836 S832156 POC 

91 90837 5832156 POC 

92 90838 5832156 POC 

93 90841 5832040 POC 

94 90842 5832040 POC 

95 90843 5832040 POC 

96 90848 5832149 POC 

97 90849 S832149 POC 

98 90850 5832149 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

92347 11/8/2012 

92190 10/9/2012 

92186 10/9/2012 

92139, 92140 10/2/2012 

92181 10/9/2012 

N/A N/A 

92290 11/2/2012 



99 90851 5832149 POC 

100 90852 5832149 POC 

101 90853 5832149 POC 

102 90855 5834539 55-GAL 

103 90858 5834539 POC 

104 90859 5834539 POC 

105 90860 5834539 POC 

106 90861 5834539 POC 

107 90862 5834539 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 12 of 34 

N/A N/A 

N/A N/A 

92294 11/10/2012 

N/A N/A 

92292 11/1/2012 

92133, 92134 10/2/2012 

92183,92184 10/9/2012 

92188 10/9/2012 

92195 10/11/2012 



108 90863 5834539 POC 

109 90865 5832464 55-GAL 

110 90866 5832464 POC 

111 90867 5832464 POC 

112 90868 5832464 POC 

113 90869 5832464 POC 

114 90870 5832464 POC 

115 90876 5844213 POC 

116 90877 5844213 POC 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92197 10/11/2012 

215,92216,922 10/18/2012 

92296 11/1/2012 

92341 11/8/2012 

92345 11/8/2012 

92339 11/8/2012 

92142 10/2/2012 

92343 11/8/2012 

92202 10/15/2012 



117 90878 S844213 POC 

118 90880 5843962 55-GAL 

119 90881 5843962 POC 

120 90884 5833261 POC 

121 9088S 5833261 POC 

122 90886 5833261 POC 

123 90888 5823194 55-GAL 

124 90890 5823194 POC 

125 90893 5845201 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MINOZ-V.OOl because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92349 11/8/2012 

219,92220,922 10/18/2012 

N/A N/A 

92355 11/13/2012 

N/A N/A 

N/A N/A 

92229 10/23/2012 

92360 11/13/2012 

N/A N/A 



126 90895 5832155 55-GAL 

127 90896 5832155 POC 

128 90897 5832155 POC 

129 90899 5823187 55-GAL 

130 90900 $823187 POC 

131 90925 5862411 55-GAL 

132 90929 5860096 POC 

133 90932 5863696 POC 

134 90933 5863696 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92237 10/23/2012 

N/A N/A 

92362 11/13/2012 

92245,92246 10/25/2012 

N/A N/A 

92239 10/24/2012 

N/A N/A 

N/A N/A 

92374 11/14/2012 



135 90934 $863696 POC 

136 90936 $871844 55-GAL 

137 90937 $871844 POC 

138 90939 5863788 55-GAL 

139 90941 $863788 POC 

140 90942 $863788 POC 

141 90953 $863787 55-GAL 

142 90955 $863787 POC 

143 909S6 $863787 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 16 of 34 

N/A N/A 

92251, 92252 10/25/2012 

92351 11/8/2012 

92233 10/23/2012 

92357 11/13/2012 

N/A N/A 

92227 10/22/2012 

92129 10/2/2012 

92192 10/9/2012 



144 90957 5863787 POC 

145 90965 5883130 55-GAL 

146 90966 5883130 POC 

147 90968 5883130 POC 

148 90969 5883130 POC 

149 90972 5881608 POC 

150 90973 5881608 POC 

151 90974 5881608 POC 

152 90986 5881569 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

92235 10/23/2012 

92152 10/3/2012 

92204 10/15/2012 

N/A N/A 

92364 11/13/2012 

N/A N/A 

92366 11/13/2012 

N/A N/A 



153 90987 5881569 POC 

154 90988 5881569 POC 

155 90989 5881569 POC 

156 90990 5881569 POC 

157 90991 5881569 POC 

158 90993 5851432 55-GAL 

159 90995 5851432 POC 

160 90996 5851432 POC 

161 90997 5851432 POC 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

92231 10/23/2012 

N/A N/A 

N/A N/A 

N/A N/A 



162 91000 5881562 POC 

163 91001 5881562 POC 

164 91002 5881562 POC 

165 91003 5881562 POC 

166 91004 5881562 POC 

167 91007 5881563 POC 

168 91008 5881563 POC 

169 91009 5881563 POC 

170 91010 5881563 POC 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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92206 10/15/2012 

92378 11/14/2012 

N/A N/A 

N/A N/A 

92166 10/4/2012 

N/A N/A 

92175 10/4/2012 

N/A N/A 

N/A N/A 



171 91011 5881563 POC 

172 91013 S851506 55-GAL 

173 91017 5851506 POC 

174 91018 5851506 POC 

175 91019 5851506 POC 

176 S793450 5793450 85-GAL 

177 S802701 5802701 85-GAL 

178 S803613 5803613 55-GAL 

179 S804989 5804989 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-091 

R.O, but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 
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N/A N/A 

92248,92249 10/25/2012 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



180 5811692 5811692 55-GAL 

181 S813471 5813471 85-GAL 

182 S813676 5813676 55-GAL 

183 S816692 5816692 55-GAL 

184 S816768 5816768 55-GAL 

185 S816837 5816837 55-GAL 

186 S816890 5816890 55-GAL 

187 S818255 5818255 55-GAL 

188 S818382 5818382 55-GAL 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



189 S818412 5818412 85-GAL 

190 S818449 $818449 55-GAL 

191 S821203 5821203 85-GAL 

192 S822679 5822679 85-GAL 

193 S822876 5822876 85-GAL 

194 5822952 5822952 55-GAL 

195 S823004 5823004 55-GAL 

196 S823016 $823016 55-GAL 

197 S823127 5823127 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CI N01.001-Ca ns nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



198 S823166 5823166 85-GAL 

199 S823221 5823221 55-GAL 

200 S823229 5823229 85-GAL 

201 S823276 5823276 85-GAL 

202 S824184 5824184 85-GAL 

203 S824187 5824187 85-GAL 

204 S824188 5824188 55-GAL 

205 S824208 5824208 55-GAL 

206 S824508 5824508 85-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



207 S824S41 5824541 85-GAL 

208 S824660 5824660 55-GAL 

209 S824967 S824967 85-GAL 

210 S825020 5825020 55-GAL 

211 S825021 5825021 55-GAL 

212 S825730 5825730 55-GAL 

213 S825810 5825810 55-GAL 

214 S825902 5825902 55-GAL 

215 S832140 5832140 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-M H 001.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 



216 S832141 5832141 85-GAL 

217 S832143 S832143 55-GAL 

218 S832144 S832144 55-GAL 

219 S832145 5832145 55-GAL 

220 S832148 5832148 85-GAL 

221 S832150 S832150 55-GAL 

222 S832241 S832241 85-GAL 

223 S832320 5832320 55-GAL 

224 S832499 5832499 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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225 S833037 5833037 55-GAL 

226 S833409 5833409 55-GAL 

227 S833481 5833481 55-GAL 

228 S833846 5833846 55-GAL 

229 S833937 5833937 55-GAL 

230 S834406 5834406 85-GAL 

231 S834633 5834633 55-GAL 

232 S83S283 5835283 55-GAL 

233 S841292 5841292 55-GAL 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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234 S842181 5842181 55-GAL 

235 S842234 5842234 55-GAL 

236 S851416 5851416 85-GAL 

237 S851426 5851426 85-GAL 

238 S851682 5851682 85-GAL 

239 S851739 5851739 85-GAL 

240 S851752 5851752 55-GAL 

241 S851764 5851764 85-GAL 

242 S851772 5851772 85-GAL 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

Page 27 of 34 
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243 S852513 5852513 55-GAL 

244 S852530 S852530 85-GAL 

245 S852588 5852588 55-GAL 

246 S852590 5852590 55-GAL 

247 S852592 5852592 85-GAL 

248 5852593 5852593 85-GAL 

249 S852883 5852883 55-GAL 

250 S852895 5852895 55-GAL 

251 5852923 5852923 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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252 S852931 5852931 85-GAL 

253 S853006 S853006 85-GAL 

254 S853279 S853279 55-GAL 

255 S853326 5853326 55-GAL 

256 S853492 5853492 55-GAL 

257 S853641 5853641 55-GAL 

258 S853771 5853771 55-GAL 

259 S853898 5853898 55-GAL 

260 S853899 5853899 55-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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261 S854616 5854616 55-GAL 

262 S855126 5855126 55-GAL 

263 S855139 5855139 85-GAL 

264 S855216 5855216 85-GAL 

265 S855240 5855240 55-GAL 

266 S855290 5855290 55-GAL 

267 S855566 5855566 85-GAL 

268 S855677 5855677 55-GAL 

269 S855793 5855793 85-GAL 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-CIN01.001-Cans nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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270 S855943 5855943 55-GAL 

271 S860014 5860014 85-GAL 

272 S860093 5860093 55-GAL 

273 S860095 S860095 55-GAL 

274 S861975 5861975 55-GAL 

275 S861976 5861976 55-GAL 

276 S861980 5861980 55-GAL 

277 S861995 5861995 85-GAL 

278 S862241 5862241 55-GAL 

Attachment 1 
LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MIN04-5.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.Q01 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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279 S862255 5862255 55-GAL 

280 S863789 S863789 55-GAL 

281 S864662 5864662 55-GAL 

282 S864663 5864663 55-GAL 

283 S864694 5864694 85-GAL 

284 S870065 5870065 85-GAL 

285 S870213 S870213 85-GAL 

286 S870338 5870338 85-GAL 

287 S870381 5870381 85-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 
NCR-LANL-0509-09, R.O 

AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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288 S870475 5870475 55-GAL 

289 S870478 5870478 85-GAL 

290 S873554 5873554 85-GAL 

291 S881570 5881570 85-GAL 

292 S881607 5881607 85-GAL 

293 S891279 5891279 85-GAL 

294 S891387 5891387 85-GAL 

295 S891S13 5891513 55-GAL 

296 S892963 5892963 85-GAL 

Attachment 1 

LANL List of 291 Nitrate Salt Containers 

NCR-LANL-0509-09, R.O 
AK6 DR036 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

lA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL Jist of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
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NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 

NOT INCLUDED in NCR-LANL-0509-09, R.O, 

but WILL BE RE-EVALUATED ANDRE-

ASSIGNED TO LA-MIN02-V.001 because it 

was included on the LANL list of 291 

LA-MHD01.001 nitrate salt containers. 
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N/A N/A 

N/A N/A 

N/A N/A 
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CCP-TP-005, Rev. 24 
CCP Acceptable Knowledge Documentation 

Attachment 11 - Acceptable Knowledge Source Document Discrepancy Resolution 

P2010-3256 

Effective Date: 11/28/2011 
Page 67 of84 

Waste Stream Number(s): LA-MHD01.001. LA-CIN01.001. LA-MIN02-V.001 (CCP-AK-LANL-006) 

Waste Stream Description(s): Heterogeneous Debris. Cemented lnorganics. Absorbed Liquids 

AK Source Document Discrepancy Form Tracking Number: DR036 -Disposition of Forty-Eight (48) Suspected Non-Cemented, Evaporator Salt 
Containers 

Tracking Catego~ Title Document/Rev# Author Date Publishe Page# 
# r 

Pub. Central Characterization Project CCP-AK-LANL-006, CCP 9/23/2011 N/A All 
Acceptable Knowledge Summary Rev. 11 
Report for LANL TA-55 Mixed TRU 
Waste 

Unpub. Central Characterization Project NCR-LANL-0509-09, CCP 6/22/2009 N/A All 
Non-Conformance Report Rev. O 

Nature of Discrepancy; 

As a result of new AK information received by CCP AK from the generator (i.e., TA-55 Cement Fixation Group) forty-eight (48) containers that 
were on the AK Tracking Spreadsheet (AKTSS) (on June 22, 2009, when NCR was written) were placed on HOLD because it was suspected 
that these forty eight (48) containers were non-cemented, evaporator salts that might warrant re-assignment to a separate waste stream. 
Based on the potential changes to the AK waste stream for these containers, an NCR was written in accordance with CCP-TP-005, Rev. 24, 
Section 4.8.1. 

Resolution: (See Table 1, ~Justification for Removal from AKTSS~) : 

Forty ( 40) of the 48 containers were removed from the AKTSS based on a list of containers provided by LANL that indicate these 40 
containers are non-cemented, evaporator salts and are awaiting further investigation by LANL. Eight (8) containers are NOT non-cemented , 
evaporator salts and are currently assigned to the correct waste stream. These 8 containers will remain on the AKTSS and the HOLD will 
be removed. 

48 containers listed in NCR: 

14 were assigned to LA-CIN01 .001 (cemented) 
33 were assigned to LA-MHD01 .001 (debris ... includes suspected S3000 drums containing salts) 

1 was assigned to LA-MIN02-V.001 (absorbed liquids) 

Page 1 of 2 DR036 
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CCP Acceptable Knowledge Documentation 

Effective Date: 11/28/2011 
Page 67 of84 

Based on original generator paperwork, which indicates 40 of the 48 containers were non-cemented, unconsolidated salts, the 48 containers 
listed in the NCR were categorized as: 

Of the 14 containers assigned to LA-CIN01 .001, nine {9) were identified as non-cemented, evaporator salts and were removed from the 
AKTSS and five (5) were correctly assigned to LA-CIN01 .001 . 

Of the 33 containers assigned to LA-MHD01 .001, thirty-one (31) were identified as non-cemented, evaporator salts and were removed from 
the AKTSS and two (2) were correctly assigned to LA-MHD01.001. 

The 1 container assigned to LA-MIN02-V.001; this container was properly assigned to waste stream LA-MIN02-V.001 

With the removal of these forty-one (40) containers from the AKTSS, the physical, chemical, and radiological characterization of the 
remaining containers in the waste streams are consi~tent with the waste stream descriptions in CCP-AK-LANL-006. 

Discrepancy Resolved: [X] Yes []No 

Acceptable Knowledge Expert: 

a Published Document or Controlled Database (Pub.); Unpublished Data (Unpub.); Internal Procedure or Note (Proc.); 
Correspondence (Corr.); or Discrepancy (Disc.) 
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Table 1 

Disposition of 48 Suspected Non-Cemented, Evaporator Salt Containers 

AK6 DR036 

ORIGINAL 

WASTE STREAM 

CONTAINER No. ASSIGNMENT DISPOSITION 

1 5841627 LA-CIN01.001 REMOVED FROM AKTSS 

2 5843593 LA-CIN01.001 REMOVED FROM AKTSS 

3 5843594 LA-CIN01.001 REMOVED FROM AKTSS 

4 5843672 LA-CIN01.001 REMOVED FROM AKTSS 

5 5843673 LA-CIN01.001 REMOVED FROM AKTSS 

6 5844602 LA-CIN01.001 REMOVED FROM AKTSS 

ASSIGNED TO CORRECT 

7 S844608 LA-CIN01.001 WASTE STREAM 

ASSIGNED TO CORRECT 

8 S845135 LA-CIN01.001 WASTE STREAM 

9 5846055 LA-CIN01.001 REMOVED FROM AKTSS 

10 5851415 LA-CIN01.001 REMOVED FROM AKTSS 

11 5851418 LA-CIN01.001 REMOVED FROM AKTSS 

ASSIGNED TO CORRECT 

12 S851525 LA -CIN01.001 WAST£ STREAM 

ASSIGNED TO CORRECT 

13 S852596 LA-CIN01.001 WASTE STREAM 

ASSIGNED TO CORRECT 

14 S.852971 LA-CINOl.OOl WASTE STREAM 

15 5841239 LA-M H 001.001 REMOVED FROM AKTSS 

16 5841240 LA-MHD01.001 REMOVED FROM AKTSS 

17 S8412Sl LA-MHOOUXll REMOVED FROM AKTS5 

18 5841314 LA-MHD01.001 REMOVED FROM AKTSS 

19 5841320 LA-MHD01.001 REMOVED FROM AKTSS 

20 5842213 LA-MHDOl .OOl REMOVED FROM AKTSS 

21 5842463 LA-MHDOl.OOl 
I 

REMOVED FROM AKTSS 

22 5842526 LA-MHD01.001 REMOVED FROM AKTSS 

23 5842528 LA-MHD01.001 REMOVED FROM AKTSS 

24 5843528 LA-MHDOl.OOl REMOVED FROM AKTSS 

25 5844213 LA-MHDOl.OOl REMOVED FROM AKTSS 

26 5844215 LA-MHD01.001 REMOVED FROM AKTSS 

27 5844253 LA-MHD01.001 REMOVED FROM AKTS5 

28 5844573 LA-MHD01.001 REMOVED FROM AKTSS 

Page 1 of 2 
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AK6 OR036 

29 5844684 LA-MHD01,001 REMOVED FROM AKTSS 

30 5844689 LA-MHDOl.OOl REMOVED FROM AKTSS 

31 5845031 LA-MHDOl.OOl REMOVED FROM AKTSS 

32 5845072 lA-MHDOl.OOl REMOVED FROM AKTSS 

33 5845104 lA-MHDOl.OOl REMOVED FROM AKTSS 

ASSIGNED TO CORRECT 

34 5845194 LA-MHDOLOOl WASTE STREAM 

35 5845201 LA-M HOOl.OOl REMOVED FROM AKTSS 

36 5845338 lA-MHOOl.OOl REMOVED FROM AKTSS 

37 5846037 LA·MHDOl.OOl REMOVED FROM AKTSS 

38 5846088 lA-MHDOl.OOl RfMOVfD FROM AKTSS 

39 5846096 LA-MHDOl.OOl REMOVED FROM AKTSS 

40 5846107 lA-MHDOl.OOl REMOVED FROM AKTSS 

41 5846132 LA-MHOOl.OOl REMOVED FROM AKTSS 

42 5846168 LA-MHD01.001 REMOVED FROM AKTSS 

43 5846172 LA-MHDOl.OOl REMOVED FROM AKTSS 

44 5846195 LA-MHDOl.OOl REMOVED FROM AKTSS 

45 5846660 LA-MHD01.001 REMOVED FROM AKTSS 

ASSIGNED TO CORRECT 

46 5851430 LA·MHDOl.OOl WASTE STREAM 

47 5851436 LA-MHDOLOOl RE MOVED FROM AKTSS 

ASSIGNED TO CORRECT 

48 5841295 LA-MIN02-V.001 WASTE STREAM 

Page 2 of2 



o trolled 

Copy CCP-QP-005, Rev.17 
CCP TRU Nonconforming Item Reporting and Control 

Effective Data: 08127/2008 
Page 40of43 

Attachment 1 CCP Nonconformance· Report_(NCR) 
NCR No. NCR-LANL-0509.()9 Revision 0 
1. Lot NoJHeat No. or Serial No.: 2. Process-(NDA, HSG, 3. Batch Data Report t (s): 

NA NDE, VE, Other): AK SEE ATTACHMENT I 

4. Orderi'Nork Order/Job Control Number 6.PO#: NA Container #(s): 

(as applicable): II SEE ATTACHMENT I 
NA 6. Supplier: NA 

DESCRIPTION' OF NONCONFORMANCE 
7. (a) CCP HOLD TAGS SHALL BE APPLIED UNLESS JUSTIFIED AS FOLLOWS: 

0 < 100nCVg 0 Prohibited Item 0 >500 ppmv Flamm. VOCs 

0 E-Fiag 0 Receiving Inspection 0 Transportation [JWWIS ~ Other 

(b) Description of Nooconformance 
Required Condition (Implementing Procedure, Revision, Section & Text) 

IF re-evaluation is warranted as a result of 1) inconsistencies noted during the process of comparing AK infonnatlon to 
characterization results OR 2) the initiation of an NCR(s) that identifies the potential changes to the AK of a waste stream, 
(including NCRs generated as a result of discrepancies Identified during confiiTTlatlon tes1ing perlormed by the Permittee, 
THEN notify the AKE. 

[CCP Acceptable Knowledge Documentation, CCP-TP-005, Rev. 18, Sec. 4.8.1) 

(c). Actual Condition 

As result of new AK information from the generator, i.e., TA55 Cement Fixation Group, forty~ht (-48) dn.ms that are 
currently on the AKTSS have been identified as potentially, non-cemented Evapora1or Salta, which would require 
these drums to be re-assigned to a separate waste stream. As of 0612212009. only one of these drums, i.e., 
drum no. 5841320. has been through characterization, i.e., LA-RTR2-08-0192 

(d). Attachments: 

Attachment 1 - List of Suspected Non-Cemented Evaporat01 Salt Containers 

8. NCR Originator (Print name, sign, and date) 9. CCP OA Engineer or Designee Validation (Print name, sign, 

Randy Fitzgerald ft4/ aoddate) ~. 
June 22, 2009 Cm 6}iJrn~L: ~ 

~ u~..., ~A ~ 
9a. Does this NCR have the potential to impact AK? .1:81 YES 0_ NO 0 INOET~RIIAINATE 
If YES or INDETERMINATE. then apply Trend Code L in Bloclt 12. 

/ - ( 
10. Significant Condition? 11. Recurring Condition? 0 VESI8J NO (If YES, Llat NCRaiCARs) 
DYES C8J NO DNA 
12. Trend Code: L 13. Responsible Manager: Margaret Martinez 

I 

D 
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Copy CCP.QP.OOS, Rev. 17 

CCP TRU Nonconforming Item Reporting and Control 
Effective Date: 08127/2008 

Page41 of43 

Attachment 1 - CCP Nonconfonnance Report (NCR) 
NCR No. NCR·LANL-0509-09 Revision 0 

INTERIM DISPOSITION 
14. Interim Disposition (Check One) 

0 N/A (See final Disposition) 18J, Hold 0 Conditional Accept 0 Conditional Use 
0 Sort 0Relnspect/Retest 0 Remediate 

(a) Instructions for Completion of the Interim DisposHion: 

AKE to contact generator and review container paperwork to determine if the suspect non-<:emented 
evaporator salts drums should be assigned to a separate waste stream. 

INTERIM DISPOSITION APPROVALS 
15 .Responsible Manager/Individual' (Print. sign, and 

16. CCP v. ';!""' z (Print.'"" nd -) date) ~<'C\,._ "f¥'\O..<""i.~ . t-/cJ3 ~ ri· ~~ ~~~-~ ~ .}..~-09 :fJmkn1,P,.. "&J.,J. · --~ 
Addlllonal Approvals: {Print, sign and date) Addition" Approvals:(Print, sigl1 and date) ~ 0 

COMPLETION OF INTERIM DISPOSITION 
17. Interim Disposilioo Complete Responsible Manager/lndlvidual: {Print, sign ana date) 

18. Interim Disposition Verified CCP QA Engineer: (Print, sign and date) 

I 



Controlled 

Copy CCP.QP-005, Rev. 17 Effective Date: 08/27/2008 
Page42of43 CCP TRU Nonconforming Item Reporting and Control 

Attachment 1 - CCP Nonconformance Report (NCR) 

NCR No. NCR-LANL-0509-09 Revision 0 
FINAL DIS'POSITION 

19. Final, Disposition (Check One) 
0 Use-As-Is 0 Reject 10 Repair 0 Rework 0 Scrap 

(a) Technical Justification (Required for Use-As-is and Repair dispositions, N/A for Reject, Scrap, or Rewof1< 
dispositions.) 

(b) Disposition lnstrudions (Required for Reject and Scrap, NIA for Use-As-Is, Rewoi'X, and Repair) 

(c) Instructions for Completion of the Final Disposition, including Inspection Criteria (Required fOr Repair and Rewortc., 
NJA for Use-As-18, Reject and Scrap) 

(d) Corrective Adions (Adions to Prevent Recunence) - as required. 

FINAL DISPOSITION APPROVALS 
20. Responsible Manager/Individual: (Print, sign, and 21. CCP QA Engineer or Designee: (Print, sign, and date) 
date) 

Additional Approvals: (Print. sign, and date) 

r 

Additional Approvals: (Print, sign, and date) 

CLOSURE 
22. Final' Disposition Complete Responsible Manager/Individual: (Print. sign, and date) 

23. (a) HOLD TAG removal has been validated and reconciled for all nonconforming items on the NCR. l] 
(b) Check if not applicable (N/A) and provide an explanation here or on a continuation sheet. 0 

24. F1nal Disposition Verified NCR Closed CCP QA Engineer: (Print, sign, and dele) 
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Copy CCP..QP-005, Rev. 17 Effective Date: 08127/2008 
Page43 of43 CCP TRU Nonconforming Item Reporting and Control 

Attachment 2- CCP Nonconformance Report (NCR) Continuation Sheet 
NCR No. NCR·LANL-0609-09 Revision 0 Attachment # 1 Page 1 of1 

Conllnuatioo from Section Number. Section 3 
LIST OF SUSPECTED NON-CEMENTED EVAPORATOR SALT CONTAINERS 

.I ' ASIOC:Iated 
Drum No. AssOCiated BORa Drum No. BDRa 

I 

1 5841239 I None 31 5845338 None 

2 5841240 None 32 5846037 None 

3 5641251 None 33 5846055 None 
I 4 5841295 None 34 5846088 None 
I 5 5841314 None 35 5846096 None 

6 5841320 t.A-RTR2~192 36 5846107 None 

7 5&41627 None 37 I 5846132 None 

8 5842213 None 38 5846168 None 
I 9 5842.a3 None 39 8846172 None 

10 5842526 None 40 I 5846195 None 

I 11 5842528 None 41 5846660 None 

I 12 5843528 None 42 5851415 None 

13 5&43593 None 43 5851418 None 

14 S&435!U None 4 .. 5851430 None 

r 15 S8436n None 45 5851436 None 

I 16 5843673 None <16 5851525 None 
17 5844213 None .. 7 5852596 None 

18 584<1215 None 48 8852971 None 

19 884<1253 None 

20 584<1573 None 

21 584<1e02 None 

22 58<1<1606 None 

23 ~684 None 
24 5 84<1689 None 

25 5 845031 None 

2fl 5845072 None 

27 5 845104 None 

28 5845135 None 

29 5845194 None 

I 
30 S845201 None 
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1.0 INTRODUCTION 

Plutonium purification and recovery operations using nitric acid have been central to Los Alamos National 
Laboratory (LANL or the Laboratory) since its inception in 1943. The primary assignment of the earliest 
chemistry division was to develop and apply the methods for the purification and recovery of uranium to 
the specifications of composition and purity set by the physics and engineering groups. It was primarily 
the role of uranium as a stand-in for plutonium that led to the first work on uranium purification. The 
essential purification step concentrated the uranium from gross amounts of impurities. The potential loss 
of plutonium during the purification process led to the establishment of a group that developed several 
methods for the recovery and concentration of plutonium from purification residues so the plutonium could 
be recycled (LASL 1947). The methods included recovery of plutonium from process solids and solutions, 
including metals, oxides, slags, crucibles, and solutions returned from chemical, physical, analytical, and 
metallurgical activities.  

DP West at Technical Area 21 (TA-21), constructed during the end of World War II (WWII), became the 
Laboratory’s plutonium processing facility until it was replaced by TA-55 in 1978. The need to recover 
plutonium from purification residues drove the expansion of metallurgical and chemical research 
programs at DP West. Thus, the processes for recovery of plutonium from purification residues 
increasingly required additional engineering and equipment, as did the waste products. Management of 
waste solutions with concentrations of impurities, including americium that created a radiation dose 
problem, was the focus of many engineered waste process changes at TA-21, TA-55, and TA-54. This 
report provides summary descriptions of the plutonium nitrate operations, process changes, methods of 
waste generation, and modes of storage and disposition. This report relies on archived reports, 
memoranda, and personnel interviews. It does not provide a comprehensive review of plutonium 
chemistry, nor does it include details for the populations of various waste categories. These details are 
available in the references provided. 

2.0 TA-21 DP WEST 1945–1947 

The first plutonium was processed at DP West on October 19, 1945. By the time plutonium purification 
and recovery operations were transferred from D Building to DP West, the tolerances for light-element 
impurities had been relaxed as a result of the knowledge gained from research. The purification process 
completely adopted the single oxalate extraction process by July 1946. In developing the methods for 
dissolving various materials that were sent to recovery, it was necessary to consider the problem of 
dissolving not only any known compound of plutonium, and some which were unknown, but also various 
metals, refractory materials, organic compounds, and other miscellaneous items. The recovery process 
involved the removal of small amounts of plutonium from large amounts of other elements. From 1945 to 
1947, all basic supernatant solutions were radioassayed and the solutions containing approximately 
1 mg/L (10-3 g/L) of plutonium were transferred to one of two 50,000-gal. underground storage tanks, 
known as the General’s Tanks. The two tanks were constructed in 1945 to store recovery residues from 
plutonium operations from which no further recovery was then possible but were too great to discard.  

Figure 1 depicts the plutonium recovery plant flow process used at DP West from 1945 to 1947 
(LASL 1947). The recovery process involved the removal of small amounts of plutonium from large 
amounts of other elements. The recovery processes were almost entirely based on aqueous chemistry 
and relied on the insoluble nature of plutonium hydroxide. As with the plutonium purification process, 
organic materials were completely removed by evaporation in a steam bath, vacuum distillation, or acid 
treatment before further processing because the organics were not tolerated by the aqueous processes.  
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Figure 1 Reproduction of the plutonium recovery plant flow process (LASL 1947) 

Figure 2 depicts the early plutonium recovery chemical flow sheet (LASL 1969). The final recovery 
processes for the majority of the volume of solutions were covered by two processes. The first involved a 
final treatment with aluminum nitrate to precipitate aluminum hydroxide as a plutonium carrier, and the 
filtrate solution was sent to what was thought to be recoverable storage in underground tanks. The 
second involved a solution with high calcium concentrations. These were not treated with aluminum 
nitrate but with hydrogen peroxide and ammonium hydroxide to precipitate plutonium hydroxide. The 
resulting supernatant solutions contained large amounts of calcium and magnesium, and these high-salt 
concentrations made accurate assay unlikely. The discarded supernatant solutions were transported by 
tank trailer (Figure 3) to the General’s Tanks, for storage and possible recovery at a later date. 

In 1974, it was decided that the two 50,000-gal. mild-steel tanks could be used to dispose of cement 
paste from the radioactive liquid waste (RLW) facility at 21-257. The tanks were never used to dispose of 
the cement paste, but preparations had been made to do so. Holes about 4 ft across were broken through 
the 8-in. reinforced concrete slab, the dirt removed to the tops of the tanks, and holes about 16-in. across 
cut in the top of each tank. It was found that the wastes in the tanks had naturally separated and that a 
layer of precipitated solids had collected in the bottoms of the tanks and a layer of supernatant liquid 
comprised the bulk of liquids in the tanks. Submersible pumps were used to pump the fluids to building 
21-257. An estimated 40,000 gal. was held in the west tank (21-107) from the sodium hydroxide process 
and 9,000 gal. in the east tank (21-108) from the ammonium hydroxide process (LASL 1977). 
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Figure 2 Historical plutonium recovery flow sheet (LASL 1969). The discarded supernatant 
solutions were directed to the General’s Tanks from 1945 to 1947.  
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Figure 3 Historical photograph of tank trailers used to transport liquid 
hydroxide and nitrate wastes from DP West plutonium recovery 
facility (building 21-2) to General’s Tanks and TA 21 RLW facilities 
(LANL photograph No.6094, c. 1947).   

The entire contents of the east tank were transferred to the west tank, so the east tank could be used 
immediately to dispose of the cement paste. The liquids transferred to 21-257 were processed and 
released to DP Canyon, but the nitrate concentrations were so high the treatment plant could not process 
the liquids effectively. The plan for using the tanks for waste disposal was abandoned (LANL 1996). A few 
inches of plutonium-contaminated sediment and liquid were left in the bottoms of the two tanks as a heel. 
All pipes and access holes were sealed in the early 1980s, but these activities were poorly documented. 
No access ports or pipes remained. 

The tanks represent part of Material Disposal Area (MDA) A, Solid Waste Management Unit (SWMU) 
21-014, and are a Hazard Category (HC) 2 nuclear facility (LANL 2013a). Beginning in 2003, the former 
Environmental Restoration Program began efforts to access and characterize the tanks to design a 
potential remedy. In 2009, aluminum caissons were placed on the concrete slab on each tank to provide 
periodic access to the existing holes in the concrete and the tops of the tanks. The caissons (Attachment 
1) are four-sided shoring boxes approximately 14 ft by 10 ft by 6 ft fitted with ½-in.-thick removable steel 
covers. In 2010, the tops of the tanks were exposed, and the tanks were accessed and sampled through 
the existing access holes after it was determined that no hydrogen-gas buildup had occurred. 
Photographs (Attachment 1) and physical and radiological measurements were obtained, and samples of 
the liquid and sediments in the two tanks were collected. The new data allowed preparation of as-found 
construction drawings and refinement of the volumes of the liquid and sediments in the bottoms of the 
tanks, as well as total activity. Table 1 summarizes the volumes of liquid and sediment in the tanks 
(LANL 2011a). The laser mapping also indicated that the tanks appear intact, but the west tank (21-107) 
may have settled from its original installation. The east tank appeared unaffected. 
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Table 1 
Volumes of Sediment and of Liquid Contained in the General’s Tanks 

Tank 
Total Volume 

(gal.) 
Sediment Volume 

(gal.) 
Liquid Volume 

(gal.) 
Total Plutonium Activity 

(Ci) 

East (21-108) 2,700 Max. 640 Max. 2,400 Max. 49 

West (21-107) 2,700 1,850 880 Max. 182 

 

The liquid and sediment samples were submitted to TA-50 RLW facility and the Chemistry and Metallurgy 
Research facility at TA-03 CMR, respectively, for analyses. The analytical data indicated the liquid from 
both tanks was found to contain little or no radioactivity but had high nitrate ion concentrations and were 
largely neutral pH (6.3 to 8.5). Some soil contamination was noted in the samples, probably from the 
overburden above the tanks or above the concrete slab. The sediment or sludge samples were found to 
have heterogeneous plutonium concentrations but consistent isotopic composition. Most of the activity in 
the samples was from Pu-239, with minimal contributions from Am-241 and U-235. The historical estimate 
of 21 curies (344 g) of plutonium (LASL 1977) may be low by an order of magnitude (Table 1). All 
sediment samples were high in magnesium, calcium, iron, aluminum, potassium, and sodium (LANL 
2011b). The results of analysis by toxic characteristic leaching procedure (TCLP) indicated the tanks did 
not contain metals that would require assignment of Resource Conservation and Recovery Act hazardous 
waste codes. Samples of the salts observed on the inner metal surface (photograph of west tank in 
attachments) were collected but have not been analyzed to determine their composition (Criswell 2014c). 
They appear to be oxides or hydroxides formed on the mild steel but may have a nitrate component.  

3.0 TA-21 DP WEST 1947–1959 

It was apparent that storage of the basic solutions in the General’s Tanks could not continue because of 
the large volumes of waste liquids and the capacity of the tanks. Investigations were thus conducted to 
determine methods to recover dilute concentrations of plutonium and reduce its concentrations to meet 
the tolerance limits for release to the canyons. Research continued on the recovery of low concentrations 
of plutonium from solutions for which ordinary recovery methods were impractical. In 1947, the 
Laboratory’s experimental work with cation and anion ion exchange columns and solvent extraction 
processes led to the adoption of packed columns to use with tri-n-butyl phosphate (TBP) and cation 
exchange for plutonium purification. Use of the cation exchange columns was abandoned in 1952 
because of the large volumes of waste liquid created by the dilution of high-salt solutions to sorb the 
plutonium on the exchange resin (LANL 1969). Figure 4 depicts the general material flow in the TA-21 
plutonium recovery operations from 1947 to 1959.  
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Figure 4 General material flow in the TA-21 plutonium recovery operations from 1947 to 1959 
that used packed columns for solvent exchange (LASL 1969) 

From 1945 to 1952, all liquids wastes from DP West were directed to four (4) interconnected absorption 
beds at MDA T. In the late 1940s, accumulation of suspended solids resulted in the construction of two 
(2) small RLW treatment facilities, one at TA-45 near TA-01, and the other at TA-21 near MDA T. Both 
relied on physical/chemical precipitation and sedimentation of radionuclide solids using an iron sulfate 
salt. The ferric sulfate was eventually replaced with ferric chloride. The TA-21 facility, 21-35, was also 
known as building 35 DPW. Both these facilities utilized flash mixers and flocculator systems to 
concentrate the radioactivity in a precipitate. The TA-21-35 facility was small and did not have a vacuum 
filter to dewater the precipitates. Until 1956, the precipitates created at TA-21-35 were drained to a trailer 
(Figure 3) and transferred to the TA-45 facility where they were drummed and sent for burial 
(LASL 1977). In 1956, a vacuum filter was installed at 21-35. The unconsolidated, plant sludge generated 
during this time period was sent to MDA C, TA-50, to be buried. Routine radioactive waste disposal at 
MDA G, at TA-54, began in January 1959, and the drummed plant sludge may have been disposed of 
MDA G after the last routine wastes were placed at MDA C in December 1958. LASL (1977) lists specific 
notebook numbers and dates for each area and date of usage. No estimate of wastes volumes is known, 
and no Laboratory records were reviewed for this report to confirm whether the plant sludge wastes were 
buried. 

4.0 TA-21 DP WEST 1959–1978 

In 1959, the use of solvent extraction columns was discontinued, and the entire TA-21 plutonium 
purification plant was converted to anion exchange processes. The nitrate anion exchange system, 
combined with precipitation processes, simplified plutonium purification process (LASL 1969). Figure 5 
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depicts the general material flow in the TA-21 plutonium recovery operations from 1959 until the 
operations were transferred from TA-21 to TA-55 in 1978. The general process for any residue was to 
place the plutonium in solution, sorb the plutonium onto the anion exchange resin, wash with 7 Molar (M) 
nitric acid (HNO3) to remove the impurities, then elute the plutonium from the resin with hydroxylamine 
nitrate (Figure 6). Additional processing of the plutonium was necessary to produce the oxide. The wash 
cycle discard removed the majority of contaminants and impurities, including magnesium, calcium, iron, 
aluminum, and americium. A pilot-scale waste solution evaporator was installed in building 21-2 in 1977 
that was intended to create design and operational data before new equipment was installed at TA-55. 
The concentrated solutions from the evaporator were sent back to anion exchange, and no nitrate salts 
were created in the experimental process (Ramsey 2014a).  

 

Figure 5 General material flow in the TA-21 plutonium recovery operations 1959 to 1978 
(LASL 1969). These general processes were transferred to TA-55. 

A review of potential transuranic (TRU) wastes from TA-21 process residues conducted in 1973 indicated 
that leached solids (Figure 5) were generated during the recovery operations but not from the nitrate 
anion exchange. Leaching consisted of dissolution, soaking, washing, or rinsing of ash or debris, also 
called pickling, in standard acidic solutions that consisted of hydrochloric, nitric and hydrofluoric acids, or 
mixtures of these acids. The discarded solids were carbonate, silica, or debris residues from incineration, 
dissolution or filtration processes. The combustible materials were almost entirely cheesecloth (LASL 
1975). The leached solids were generally placed in 1-gal. stainless–steel cans for safe handling, but were 
not cemented (Criswell 2014a). The acid solutions were largely recycled to the anion exchange system 
for plutonium recovery. Spent acids were submitted to a TA-21 RLW facility (LASL 1975). 
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Figure 6 Material flow procedure for nitrate anion exchange purification of plutonium at TA-21 
from 1959 to 1978 and generally continued at TA-55 (LASL 1969) 

The discarded acidic americium wastes from the anion exchange units were termed americium raffinate, 
and these were processed by cementation in building 21-35. The americium raffinate wastes were 
transferred by tank trailer (Figure 3) from building 21-2 to 21-35. Other plant waste liquids were 
transferred through underground lines. The americium wastes also had radioactivity levels that were too 
high for the general plant area, so a small addition was constructed in September 1959. The first trailer 
load was delivered on November 16, 1959 (LASL 1965; LANL 1996). The procedure was to neutralize the 
acid waste with a 50% sodium hydroxide and mix it with Portland cement and vermiculite to produce a 
cement monolith in a 55-gal. drum. The cemented mixtures, variously termed mortar or cement paste, 
were tested for retention of radioactivity to determine the potential for leaching (LASL 1965). A single-
drum tumbler was used to mix approximately 20 gal. of neutralized liquid waste in the drum with three (3) 
sacks of Portland cement and two (2) halves of a standard brick to enhance the mixing process. Some 
improvements were added: in 1960, cooling coils were added to the neutralization tank; in 1961, a 
double-drum tumbler replaced the single-drum unit and a 1,000-gal. americium storage tank was 
installed; and in 1964, a bulk cement silo was added to ease bag handling (LANL 1996).  

Drums of cemented americium raffinate waste were allowed to set for about 24 h and were then sent for 
burial at MDA G. The process generated hundreds of 55-gal. drums a month. By 1961, the volume of 
americium raffinate waste averaged 1,311 gal./mo (LASL 1964). One hundred and thirty-four (134) drums 
were sent for burial in January 1962 (LASL 1962). Review of the MDA G Pit 2 laboratory notebook (No. 
11363) for this period indicates at least this many drums were received. The notebook does not 
distinguish between drums of cemented wastes and drums of plant sludge. The total number of 55-gal. 
drums of cemented americium wastes created in 1962 was 1,566, and in 1963 it was 1,830 (LASL 1965). 
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In 1967, in conjunction with the construction of the new TA-21 waste processing facility, 21-257, a pilot 
scale pug mill, was installed in 21-35 to create design and operational criteria before final installation in 
21-257. The pug mill consisted of a double-shaft open-top mixer capable of continuous feed of liquid at 6- 
to 9 gal./min. Typical pug mill runs were 7,000 L to 10,000 L. The experimental, cemented waste mixtures 
from 21-35 were reportedly pumped to 2-ft diameter by 20-ft deep pits in MDA T (LANL 1996). The 
location of these pits was not reported or discussed in an earlier document (LASL 1977) and is not 
known. The double-drum tumbler treatment of the americium wastes at 21-35 continued until the pug mill 
was installed and fully operational in 21-257 (LANL 1996). 

Construction of building 21-257 was completed in June 1967. Some of the influent tanks and the cement 
silo were moved from 21-35 for cost savings. The new RLW facility included larger flash mixer, clarifier 
and flocculation tanks for processing of plant sludge, as well as new influent and batch holding tanks. The 
neutralized, americium raffinate solutions were blended with the plant sludge and Portland cement in the 
pug mill to create cement paste, and then pumped to 8-ft-diameter by 65-ft-deep receiving pits drilled at 
MDA T. The first pug mill run was conducted May 1968. Los Alamos Scientific Laboratory ([LASL] 1977) 
indicated that the earliest shaft (No. 19) was completed at a total depth of 65 ft with a concrete cap on 
September 5, 1968. It contains a reported 21,236 gal. of neutralized americium raffinate, plant sludge, 
strip waste (from uranium processing) as well as other batch wastes. From January to May 1973, liquid 
americium nitrate wastes averaged 2,500 gal./mo (see Attachment 3; LASL 1973). This volume is 
considered typical of the era. Disposal of cement paste from the pug mill continued until December 1975. 
From 1968 to 1975, hundreds of thousands of gallons of the cement paste were placed in sixty-two (62) 
8-ft-diameter shafts, ranging from 30- to 65-ft deep, at MDA T at TA-21. Historical reports (LASL 1977; 
LANL 1996) provide various summaries of the cemented wastes placed in the MDA T shafts, the 
activities, and various isotopes. Not all of the MDA T shafts achieved the desired depth of 65 ft because a 
gravel layer inhibited drilling. MDA T is part of SWMU 21-016 and is a HC 2 nuclear facility (LANL 2013a).  

In December 1975, the operations at 21-257 changed such that individual runs of the pug mill cement 
paste that exceeded established levels for TRU waste would be placed in retrievable storage. This 
required that retrievable TRU waste be placed into 30-in.-diameter by 20-ft-long continuously welded 
corrugated metal pipes (CMP), and the pipes placed into a retrievable storage configuration. A 12-in.-
thick concrete plug was placed in each end of each pipe. The activities of the plant sludge were 
calculated so that americium raffinate waste could be blended in the pug mill to create TRU waste 
packages that would be placed in retrievable storage. When the activities of the plant sludge did not 
exceed established levels, the waste was not blended with the raffinate, and the cemented plant sludge 
pumped to other designated MDA T shafts. Records were compiled for each pug mill run to document the 
process (LANL 2013b). The last americium raffinate pug mill run was conducted July 1978 (LASL 1978). 
As part of the decommissioning of TA-21, the pug mill continued to process glovebox decontamination 
solution but not process wastes. The completed CMPs were placed in a vertical array pit at TA-21. From 
December 1975 to July 1978, one-hundred and fifty-eight (158) 30-in.-diameter by 20-ft-long CMPs were 
filled with the cement paste and placed in retrievable storage at TA-21, and transferred to Area G at 
TA-54 in 1986 (LANL 2013b).  

The pug mill continued to process decontamination liquids from the TA-21 DP West decommissioning 
activities until 1983. The pug mill was dismantled and the components packaged and managed for waste 
disposition. Building 21-257 was deactivated in September 2011 (LASO 2011). All the utilities were 
disconnected, including electrical power, natural gas, fire protection water, telecommunications system, 
fire suppression and fire alarm systems. Approximately 80,000 gal. of wastewater was removed from the 
concrete influent tanks. The historical documentation indicated that approximately 9,200 gal. of 
radioactive wastes may remain as hold-up in the heels of the largely underground process tanks, with a 
total activity of about 0.24 Ci of alpha-emitting radionuclides (LANL 2006). The amount of residual 
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material in the americium raffinate holding tank on the west side of the building is not known. This tank 
was anecdotally noted to have been flushed with water, but this was not documented. 

5.0 TA-55 1978–1991 

In July 1978, the plutonium recovery group moved from TA-21 (LANL 1982) to new facilities at TA-55 to 
increase the safety and efficiency of operations. No plutonium purification or recovery equipment was 
transferred, although some accountable materials were transferred. At the new TA-55 facility, the well-
established anion-exchange processes (Figure 5) were upgraded with new equipment. The plutonium 
purification process included the wash of the anion exchange column with 7-M nitric acid to remove the 
impurities, including magnesium, calcium, iron, aluminum, chromium, sodium, potassium, and americium, 
was continued. The nitric acid wash solutions, then referred to as plutonium-poor solutions, were not 
simply discarded. These solutions, as well as other general maintenance solutions, such as mop or 
vacuum water, decontamination fluids, or very dilute processing solutions, were directed to the new 
evaporators that were designed to significantly reduce the volume of waste liquids produced at TA-21. 

The plutonium-poor solutions were collected and stored in batches up to 600 L. They were then 
concentrated in the evaporator to approximately 25-L volumes called “bottoms.” The evaporator bottoms 
were then transferred to a chilling tray and sampled to determine if they met the discard limit (DL). If they 
were above the DL, they were directed back to the anion exchange units. If they were below the DL, they 
were filtered. The nitrate salts captured in the filter were a loose, moist-to-saturated yellowish solid that 
varied in weight from a few pounds to several tens of pounds each. The evaporator runs produced 
bottoms and salts of various isotopic compositions because the feedstock varied (e.g., anion exchange 
wash, decontamination water, etc.). The nitrate salts were then bagged and sent to either packaging or to 
cement fixation. The filtrate solutions were then sampled again to meet the DL and subjected to a 
hydroxide precipitation process. The pH of the solution was raised to approximately 13, and the solution 
was again filtered. The hydroxide precipitation salts captured in the filter were then dried to produce a 
hard brownish cake. These cakes were also bagged and sent to either packaging or to cement fixation. 
The filtrate and distillate solutions from the evaporator operations were transferred to the TA-50 RLW 
facility where they were introduced into the main treatment operations or pretreatment tanks before 
processing. The TA-50 RLW operations are described in a Laboratory report (LANL 1996) and a Central 
Characterization Project summary report (CCP 2013). 

The cement fixation operations at the start-up of TA-55 were intended to capture the nitrate salts and the 
hydroxide cakes generated by the evaporators. In practice however, the cement fixation process could 
not keep pace with the production of evaporator bottoms. As such, most nitrate salts and some hydroxide 
cakes that met the DL were cemented in 1-gal. stainless-steel cans with slip-fit lids, but some 
unconsolidated salts were packaged in bags. The empty cans were prepared with dry Portland cement 
and introduced into the process glovebox. Bags of nitrate salts or hydroxide cake were poured into the 
prepared cans, industrial make-up water was added, the pH was adjusted to allow the cement to set 
properly, and the solution was hand mixed with a stir paddle. Individual bags of nitrate salt could produce 
from a few to over twenty (20) cemented cans, depending on weight. The individual cement/water/waste 
mixtures depended on the operator experience (Criswell 2014b). In the 1980s, equipment improvements, 
such as powered mixers, facilitated increased productivity and increased production of cemented cans 
over bags of unconsolidated salts. Gypsum cement was tried in the mid-1980s because it did not require 
the steep pH increase that Portland cement did, but the gypsum tended to dewater after fixing.   

The bags of unconsolidated salts were bagged out of the operational glovebox and packaged in 55-gal. 
drums with polyethylene and lead liners. Drums would contain anywhere from a few to over a dozen bags 
of salts. Cemented cans were wrapped with vinyl tape and individually numbered prior to bag out of the 
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glovebox. Drums of cemented cans could contain up to thirty-five (35) cans in an array of five (5) layers of 
seven (7) drums per layer, but polyethelene liners were not required. Bags and cans were not mixed in 
the waste drums. Other debris, such as leaded gloves, filters, glass or metal items were not routinely 
packaged with either bags or cemented cans. 

6.0 TA-55 1991 TO PRESENT 

In 1988, the plutonium recovery group began the replacement of the evaporator and cement fixation 
equipment. By 1991, the new evaporator and cement fixation equipment were fully tested and 
operational. This completely eliminated production of unconsolidated nitrate salts and largely eliminated 
1-gal. cans, although the latter could be produced for one-off processes. The equipment was plumbed so 
the evaporator bottoms could be piped directly to the cementation equipment. Cementation was 
performed directly in a polyethylene-lined 55-gal. drum. If it met the DL, the entire evaporator bottom was 
cemented after pH adjustment. Up to three (3) volumes of liquid evaporator bottom, approximately 25 L 
each, could be mixed in each drum, depending on isotopic composition. Portland cement and industrial 
make-up water were added to the waste in the drum, as required. The repetitive processes of filtration 
and precipitation of the solid salts from the evaporator bottoms, were also eliminated. In 2006, the 
evaporator distillates, formerly sent to the TA-50 RLW, were used for make-up water (Ramsey 2014b). 
Thus, the total volume of waste from the plutonium recovery operations was reduced.  

7.0 REVIEW OF POTENTIAL NITRATE SALT CONTAINERS STORED AT THE LABORATORY 

The Laboratory generally started the process of retrievable storage of TRU wastes at Pit 9 at MDA G at 
TA-54 in November 1974 (LANL 2013c). Over 4,000 containers, including drums and fiber-glass 
reinforced plywood (FRP) boxes, were placed underground in Pit 9 until November 1979. Over 60% of 
the containers were from the TA-21 plutonium processing facility. Less than 15% of the waste containers 
were from TA-55, which had started plutonium operations in late 1978 and 1979. All containers placed in 
Pit 9 remain at this writing (LANL 2013c). In May 1979, the Laboratory began retrievable storage of TRU 
waste containers in above ground, earthen-covered, asphalt pads. TRU wastes that required retrievable 
storage were placed in both Pit 9 and Pad 1 in the last months of 1979. Pad 1 was used until 
December 1981, two (2) other pads were constructed and received waste containers until 1991 
(LANL 2002). All of the TRU containers stored in the earthen-covered pads were retrieved by December 
2001 and placed in inspectable storage configurations (LANL 2002).  

The population of unconsolidated nitrate salt containers in storage at TA-54 Area G was evaluated by the 
LANL TRU Waste Program (LANL 2014). This evaluation utilized Laboratory generator Waste Codes 
A25, A26, A27, and A28 (Attachment 4). The dates of interest were from 1979 to 1991 because these 
dates spanned the period between the start-up of TA-55 nitrate evaporator operations in 1979 and full 
implementation of the new evaporator and cement fixation operations in 1991. Over 1,880 active, 
containers were finally evaluated for the presence of unconsolidated nitrate salt in bags with attached 
generator Waste Codes of A25, A26, and A27. This evaluation identified two hundred and sixty-seven 
(267) original containers of unconsolidated nitrate salts stored aboveground at Area G. Containers were 
assigned a Salt Type of Nitrate, Suspect or Miscellaneous, based on the generator records. As of March 
2014, six hundred and seventy-two (672) containers had been created as a result of nitrate salt container 
remediation processes, including waste sorting, neutralization, absorption of liquids, and re-packaging. 
Thirty-five (35) of the two hundred and sixty-seven (267) original containers had not been remediated. 
Twenty-nine (29) original suspect nitrate drums were identified that remained in aboveground storage at 
the Laboratory (LANL 2014). 
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Containers of nitrate or suspected nitrate salts stored belowgrade at TA-54 Area G were generally not 
included in the nitrate salt evaluation report (LANL 2014). A review for this report of containers stored 
belowgrade with potential Waste Codes A25, A26, or A27 (Attachment 4) indicates that only Waste Code 
A25 (Leached Solids) is attached to these containers. Table 2 summarizes the number of containers and 
their assigned waste streams. All are in Pit 9 (LANL 2013c). The sixty-four (64) containers with cemented, 
miscellaneous, or nitrate salt types assigned were part of the nitrate salt evaluation, because they were 
generated at TA-55 and had documentation as such (LANL 2014). Twelve (12) containers stored 
belowgrade in Pit 9 are identified with unconsolidated nitrate salts as of June 2014. Details of the 
containers at Pit 9 are presented in Attachment 2 to this report. The waste stream assignment is 
considered preliminary because additional information is required (e.g., radiography) to determine if the 
wastes are unconsolidated salts in bags or are cemented wastes in cans. The gross weights of the drums 
are consistent with unconsolidated salts in bags.  

Table 2 

Summary of Belowgrade Containers 
in Pit 9 with Waste Code A25 (Leached Solids) 

Waste Code A25 Count of Containers 

Waste Stream/Salt Type 445 

LA-CIN01.001-Cans 64 

Cemented 10 

Miscellaneous 42 

Nitrate 12 

TA-21 Homogeneous 381 

Miscellaneous 1 

NA 380 

Total 445 

 

Three hundred and eighty-one (381) TA-21 containers stored in Pit 9 are currently considered to have salt 
type assignments of Not Applicable (NA) by default but are probably a type of non-nitrate salt waste 
(Table 2). The assigned Waste Code A25 indicates the wastes are TA-21 homogeneous solids (leached 
solids, or leached process residues), but there is little specific process information. Laboratory documents 
provided general process descriptions for plutonium purification and recovery, such as leaching of 
combustible and noncombustible residues (LANL 1969), and TA-21 process glovebox operations (LASL 
1975). Waste generator records indicate that the containers were created in the early- to mid-1970s, and 
the majority as “off-site Hanford process solids.” The latter refers to recovery of plutonium-239 from debris 
wastes sent to the Laboratory from Hanford (LASL 1975), some of which represented clean-up debris 
after an explosion in a Hanford glovebox (Battelle 1976). The single largest contributor to the category of 
process solids was incinerator ash (LASL 1975). All the TA-21 leached solids are likely to be oxide, 
hydroxide, carbonate, or silica-rich debris residues because no process for generating dried nitrate 
solutions is known to have existed at TA-21. It is believed that waste codes were revised as necessary, 
and that waste code A27 (nitrate salt) was not created until the evaporator operations start-up at TA-55, 
but no documentation was found as part of this report to corroborate this assumption.  

Other containers identified as TA-21 homogeneous solids have waste codes (Attachment 4) assigned 
that represented mixed combustible waste (A14) or mixed cellulosic materials (A15). Containers 
generated after the 1976 Hanford incident may contain a wide variety of debris in which little recovery 



Review of Nitrate Wastes Associated with Plutonium Purification and Recovery Operations at LANL 

13 

was attempted (Criswell, 2014a). Descriptions of the TA-21 solid wastes by waste category, metals, 
plastic, glass, and process solids (Attachment 5) were provided by LASL (1975), but the (Hanford) drum 
numbers recorded on the generator forms cannot be reconciled. The authors of a Laboratory document 
(LANL 1986) considered that A25 process residues could potentially require processing to remove free 
liquids, whereas, A15 process waste and other debris wastes could be certified for disposal at the Waste 
Isolation Project Plant without repackaging because they were considered to be dry. One of the authors, 
A.E. Dross, had been a waste generator at TA-21. Salt type assignments are not applicable to debris 
wastes, such as combustible, incombustible, or mixed cellulosic debris materials. 

8.0 CONCLUSIONS AND DISCUSSIONS 

The creation and management of waste solutions from plutonium recovery operations has been the focus 
of many engineered changes at TA-21 and TA-55. These waste solutions typically have high 
concentrations of impurities, including americium and metals, such as magnesium, calcium, iron, and 
aluminum, among others. In the 1940s, purification and recovery processes relied on simple aqueous 
chemistry and the low solubility of plutonium hydroxide. Recovery residues from plutonium operations 
from which no further recovery was then possible were sent to the General’s Tanks for storage. By the 
mid-1970s, the solutions had naturally precipitated a layer of solids in the bottoms of the tanks and a 
large layer of supernatant liquid. The supernatant liquid was pumped from the tanks, but the 
unconsolidated sediment layer remains to this day at the two tanks at MDA A at TA-21. The chemical 
composition of these solids is similar to nitrate salts generated by later processes, but the americium 
content is low because of the parent material. The results of sampling and analysis in 2011 indicate the 
tanks may contain over 3,000 g of plutonium in saturated solutions with high nitrate concentrations. The 
sediment residues in the General’s Tanks remain the largest volume of plutonium-contaminated 
unconsolidated nitrate waste at the Laboratory. 

Plutonium purification and recovery at TA-21 in the 1950s relied largely on solvent exchange in packed 
columns. The waste liquids were processed by physical/chemical precipitation of metals and 
radionuclides using iron sulfate and chlorides salts. The processed plant sludge waste was sent for burial 
at MDA C at TA-50. In 1959 a major change was made to nitrate anion exchange processes, and 
hundreds of gallons a month of liquid residues were generated. These americium raffinate solutions were 
treated by cement fixation, one or two drums at a time, and sent for burial at MDA G at TA-54. In the 5-yr 
period from 1959 to 1964 over 6,000 drums of cemented nitrate wastes were buried at MDA G (LASL 
1965). A larger waste process facility, 21-257, was constructed at TA-21 in 1968, and larger waste 
disposal options were required. The liquid americium nitrate waste was mixed in a pug mill with plant 
sludge and Portland cement to form a cement paste. From 1968 to 1975, hundreds of thousands of 
gallons of the cement paste were placed in sixty-two (62) shafts at MDA T at TA-21. From December 
1975 to July 1978, one-hundred and fifty-eight (158) CMPs, filled with the cement paste, were placed in 
retrievable storage at TA-21, and moved to TA-54 in 1986. No containers with unconsolidated nitrate salt 
are known to have been generated at TA-21. 

When the TA-55 plutonium facility replaced TA-21 in 1978, the effort was to increase safety and efficiency 
of operations and decrease the volume of cemented americium nitrate paste. Thus, liquid evaporators 
and cement fixation in relatively small gloveboxes was initiated. In practice, however, the cement fixation 
process could not keep pace with the production of evaporator bottoms. From 1979 to 1991, 
unconsolidated nitrate salts in bags were generated concurrently with cemented salts in 1-gal. stainless-
steel cans. The change to monolithic cementation processes in 1991 completely eliminated the 
generation of unconsolidated nitrate salts. Process descriptions (LANL 2008 and CCP 2014) of the 
historic unconsolidated, nitrate and hydroxide salt waste generation operations are incomplete.  
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No additional nitrate salt containers are identified in the aboveground storage population beyond those 
identified in May 2014. This review identifies twelve (12) containers of potentially unconsolidated nitrate 
salts stored belowgrade in Pit 9 at Area G, TA-54. These few containers were generated during start-up 
of TA-55 that coincided with the waning use of belowgrade storage. No processes are recognized that 
generated nitrate salts at TA-21 because all nitrate waste solutions were reportedly returned to the anion 
exchange operations or cemented in various bulk forms at TA-21 RLW facilities. Homogeneous solid 
wastes from TA-21 stored largely belowgrade assigned Waste Code A25, Leached Solids or Leached 
Process Residue are assumed to be oxide, hydroxide, or debris waste, based on process information. 

Based on this review of nitrate salt waste, it is recommended that (1) salt type assignments are relevant 
to the belowgrade TRU waste containers with leached solids; and (2) they be assigned to Salt Type 
Miscellaneous because they were probably hydroxide, oxide, or other residues, were not generated by 
the concentration of nitrate acid residues, and were probably not cemented. They may have been 
packaged in taped, slip-lid cans for safe handling, and then drummed. The nitrate salt evaluation 
(LANL 2012) was based on review of generator records and waste codes assigned to waste items from 
the TA-55 waste generators. No item-numbered waste generator records are known for TA-21 operations 
that would provide additional information. 
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Attachment 1 
Photographs of Waste Liquid in tank and Access Covers, 

General’s Tanks, Material Disposal Area A, Technical Area 21 
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Photograph of interior of west tank (21-107) taken in 2009 after initial entry and 
before liquid and sediment samples were collected. The string was a remnant from 
historical sampling events. 

 

 

Photograph of installation of inner, shoring box on the top of the 
mild-steel storage tank. The top of the west tank (21-107) and 
opening are visible. 
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Photograph of new inner access plate on top of concrete slab, east 
tank (21-108). The stainless cap can be removed for access to the 
tank. The steel cover at ground level was removed during access. 

 

 

Photograph of top of caisson and fabricated steel cover at ground level. 
View to north of west tank (21-107).  
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Attachment 2 
Unconsolidated Nitrate Salts in Belowgrade Containers 

Stored at Pit 9, Material Disposal Area G, Technical Area 54 
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Summary of Nitrate Salt Drums Stored Belowgrade at Area G 

Container 
ID 

Salt 
Type Waste Stream 

Current 
Location 

TRU Package 
Description PE-Ci 

Fissile 
gram 

Equivalent 
Dose 

(mRem/h) 
Gross 
Weight 

S791752 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

1.2 11.1 1 433 

S791925 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

4.3 29.7 2 361 

S791927 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

0.8 5.6 1 373 

S791948 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

0.4 3.5 1 410 

S791950 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

0.5 3.8 1 448 

S793110 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

1.6 12.8 1 381 

S793143 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

2.3 15.8 2 423 

S793194 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

1.1 9.1 2 358 

S793196 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

66.1 146.2 15 317 

S793219 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

2.7 18.8 3 328 

S793292 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

2.1 14.8 5 393 

S793707 Nitrate LA-CIN01.001-Cans Pit 9 55-gal. steel 
drum 

0.7 4.9 1 386 
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Attachment 3 
Excerpt from Los Alamos Scientific Laboratory Memorandum “Radioactive Wastes 

to DP-257 January through May 1973,” no author noted, ER ID record No. 935 
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. . ~ .,. 

~2• 2t Waste• 

Main flow atteiltn 1 

OPW 

Main flow atream~ 
DPE 

Am-Pu acid waata• 

Blctq 42 

NaOU w••t•• 
lld9 4 
KOH 

llc59 5 
JCOH waatea 

Diatillate 

scrUb tanx 
Dietillate 

Alcohol 

&trip waat.ea 

or,anica, aolvent• 

Oil1 

• 
RADIOACTIVE WASTES TO DP-257 

January through May 1973 

AV 
Vol/Mo 
Oallons 

129,300 

13 1 700 

2t!OO 

400 

130 

480 

1,130 

40 

I 

2!5 

' 
I 

Chemical 
Co!!!J2osition 

pH 11,4; TS-1,580 mg/1; 
Na-~00 mg/1; No 3-73 

mq/lt Cl-57 mg/1 

Incl. above 

HN03 + metals 

(from recovery oper.) 
NaOH 1 Fe; Cl 1 

NOJ + various others 

XOH, used to 
ac::rub HF lines 

(acrubbinq sol.) 
KOH, ,.-

-No3 
No3-, cl-

Neut. KOH + 
miac. organics 

!!thyl Alcohol 

Na, Mq, Al, Fa, Cr, 
Ni, NHJ, S04, NOJ 

Acetone, 
Chlorethylene, etc. 

Vacuum pump oil 

Radioactivity 
lw/Mo 

1. 38 X 10-l uci/1 
gross a 

1.32 X lQ•J U Ci/1 s r 

Incl. above 
Low 2J5u 

22.1Sg 239pu 
20,04g 241Am 
'\IO,Olq 238pu 

lBB m~ tota~ ~ 
-incl. 2 9pu, 4 Am 

l46 1j 2J~u + 
2 mg 2 Pu + Trace 

238pu 

l,J6g 239Pu 

ll.4g 2Jsu 
(Incl. in mai:1 stre.:un) 

aoo mg 23Su 

1. 7Bg 239pu 
\ 

15.29 2JSu 
Trace ft~W1ts of 

90sr ' J cs (MFP) 

235u, 238pu, 239pu 
n 

231pu, 239pu u , .. 
1.. 
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Attachment 4 
Excerpted Table of LANL Waste Codes from “Final TRU Waste Inventory Work-Off Plan,” 

Los Alamos National Laboratory Report LA UR 862932, J.L. Warren and A.E. Dross, 
Revised December 15,1986, Los Alamos, New Mexico 
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CODE 

·A-10 

A-14 
A-15 
A-16 
A-17 
A-18 
A-19 

A-20 
A-21 

A-25 
A-26 
A-27 
A-28 
A-29 

A-30 
A-31 
A-32 
A-33 

A-35 
A-36 

A-40 
A-41 

A-45 
A-46. 
A-4 7 

(12/85) 
'-0 

Los Alamos National Laboratory 
Waste Management Group HSE-7 

VALID VASTE CODES 

WASTE MATERIAL DESCRIPTION 

Graphite 

Combustible Room Decon. Waste 
Mixed Cellulosics 
Plastic Materials 
Rubber Materials 
M l xed Paper, P 1 as t 1 c, Rubber, ·etc. 
Mixed Combustible/Noncombustible Trash 

Hydrocarbon Oils 
Silicon Base Oils 

Leached Process Residues 
Evaporator Bottoms (Salts) 
Nitrate Salts 
Chloride Salts 
Hydroxide Cake 

PN Equipment 
Non-PN Equipment . ;i! ,.: \'' 

PN Size Reduced Equipment (SRF Only) 
Non-PN Size Reduced Equipment (SRF Only) 

Combustible Building Debris 
Noncombustible Building Debris" 

i"! 3 ' ~ l ! -: 

Combustible Hot-Cell Waste . · 
Noncom b u s tl b 1 e H o t- C e 11 \-1 a e t ~- '

1 
!' 

Uranium Chips and/or Turnings 
Skull and Oxide 

;1 

S 1 n g a n d P o r c e la in C r u c i b 1 e s . .: . : 1:: " 
I1V :·'J : I I, 

t ·:. 1• • ·~ j ;: :·. 

CODE 

A-50 
A-51 
A-52 

A-SS 
A-56 

A-60 
A-61 
A-6S 
A-68 
A-69 

A-70 
A-7.1 
A-7 2 
A-73 
A-71• 

A-75 
A-76 
A-77 

A-80 

A-85 

A-90 

A-9 S 

A-99 

FIGURE 2. Valid Los-Alamos Waste Codes 

J,: 

0 

WASTE MATERIAL DESCRIPTION 

Metal Crucibles, Scrap, Dies 
Precious Metals 
Other Scrap Metals 

Filter Media 
Filter Media Residue 

Other Combustibles 
Other Noncombustibles 
Animal Tissue 
Asbestos Only 
Asbestos Contaminated Debris 

Chemical Waste 
ne 
llg 
Counting Vials and Soluti~n 
Ion Exchange Resin 

Chemical Treatment Sludge 
Cement Paste 
Vermiculite 

Sources 

Firing Point Residues 

Contaminated Soil 

Glass 

Unidentified Material (TA-S4 
personnel use only) 
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Attachment 5 
Excerpted Appendices A and B from “Characterization of Transuranic Solid 

Wastes from a Plutonium Processing Facility,” Los Alamos Scientific Laboratory report LA-5993, 
R. Mulkin, June 1975, Los Alamos, New Mexico. 
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APPENDIX B 

DESCRIPTION OF RETRIEVABLE WASTE BY MATERIAL TYPE 

1. Cellulosics 

All of the cheesecloth used in glove

box operations for cleanup work is re

used as long as possible before it is 

transferred to recovery. In many 

cases, the cheesecloth has been expo

sed to nitric acid or oil. This mater

ial is quite high in plutonium concen

tration and is routinely counted and 

transferred to the incinerator. For 

this reason, none of the process-gen

erated cellulosics were in the retriev

able waste category. Cheesecloth used 

outside the gloveboxes during mainte

nance work and cleanup operations con

tribute a significant portion of the 

less than 0.05-g/kg stream. Wood 

filter frames of HEPA glovebox pri

mary filters contribute heavily to 

the 0.4-g/kg stream. 

2. Plastic 

Retrievable plastic wastes consist pri

marily of PVC bags and bag stubs. Some 

sheet material used as temporary floor 

covering, and laboratory wares such as 

funnels, petri dishes, graduated cylin

ders, wash bottles, tubing, and gaskets 

also appear in this waste stream. If 

PVC bags are handled with any degree of 

care, contamination can be held to less 

than 0.1 g/kg. 
3. Process Solids 

Incinerator ash, after being leached 

with nitric acid and calcium fluoride, 

is the main solid residue from scrap 

recovery operations. Any other solid 

material collected from glovebox clean

ing is also leached in the same fash

ion. Other terms used on a local basis 

include sweepings, heels, ash heels,and 

leached residues. Present discard lim

it for this material based on the eco

nomics of recovery is 4 g/kg. 

4. Metal 

Retrievable metal wastes are represen

ted by a diverse stream of nails, nuts, 

bolts, wiring, conduit, tin cans, 

stainless steel dressing jars, aluminum 

foil, lathe turnings, hacksaw blades, 

screw drivers, tweezers, hammers, hair 

dryers, hot plates, heating coils, 

vacuum cleaners, and furnaces. In this 

study most of the tin cans in which off

site ash had been received from the 

Central Scrap Management Office at 

Richland were less than 0.1 g/kg. The 

contamination present on tools and 

small equipment can vary greatly de

pending on usage, time in the glovebox, 

and cleaning effort. 

5. Glass and Ceramic 

Retrievable glass and ceramic materials 

primarily include normal laboratory 

glassware such as beakers, cylinders, 

graduated cylinders, and 1-t to 9-1 

bottles. Heating mantles used in batch 

leaching operations are occasionally 

discarded, but are normally reduced to 

a small residue by volatilizing the 

silicon in a hydrofluorination treat

ment. 

6. Rubber 

In this study, almost nll of the stream 

was glovebox gloves. When a box of 

room trash was found to be over 10 

nCi/g, and the waste was merged with 

the process generated waste, some sur

geon's gloves would contribute to this 

waste. Occasionally items such as rub

ber stoppers and tubing would appear. 



 Document: Response to February 17, 2015 Request for Information 
 Date: March 2015  

     

 

 

 

 

 

 

 

 

 

Attachment D 

Generator Documentation for 35 Unremediated Nitrate Salt-Bearing Waste Containers 

 

  



29 UNREMEDIATED NITRATE SALT 
DRUMS – 27 With Discardable Waste 
Logs 

S793724 

S801676 

S802701 

S802739 

S802833 

S803078 

S804948 

S804995 

S805051 

S805289 

S813385 

S813389 

S813545 

S816434 

S816810 

S818435 

S822599 

S822713 

S822844 

S823124 

S823184 

S825878 

S825879 

S851415 

S853714 

S862888 

S864213 

2 With TWSR Only 

S842446 

S844602 

6 UNREMEDIATED NITRATE SALTS 
DRUMS SHIPPED DIRECTLY OFF‐SITE– 
With Discardable Waste Logs 

S794448 

S802853 

S816357 

S823125 

S823126 

S835376 
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7 IXFS-93.fl 25 54 0 54 5/11 

8 IXFS-94-FI 8.4 54 0 54 5111 

9 IXFS-95-Fl 6.3 ~ 0 54 . 5/11 

10 IXFS-96-FJ 3.18 54 0.133 54 5/11 

ll IXFS-97.fl 2.27 52 0 52 5/11 
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B. GROSS t 
VOLUME 5 SURFACE 

Mfi/HR 
t METER 
MR/HR 

0~ '1 ? 
L.J----L...-1:_~ I 2~ I i_ _LD 

2 · 0 '11 JO Jl 30 37 .. , 
/ M., M I LOGR A M 

- ----.. / .. • I'OUNI> 

[

t o. GRoss ~ T - T O N 

WEIGHT ~ CTIONAL_ D£:Sc:rHP1'10N ?F I'ACK_~~.NG AN() f'ACKAGfNGMA.HR IALS -

I I . , .; : ) 
l..L.J • ' _L, .... L....I...-L . ..L...l I I I . I l I I I .L_j I I I l l I I I I ] 
4 :1 41) 46 47 80 

12. RAD IONUC LIOE CONTENT c .. CUR III S$ MATERIALS 
~~':"GRAM AMOUNl r)f.l'(, flMlNEO IIY WRITEOFF 

A- ,_,N JI' LY.Ia 
EI~I'IOA ON 

. ..J .~L- ~ •J .I M • M&i. AIHJfUCM&NT PROJ~CT 
NlJCI.IOI: AMOUNt AMOliNl' It • r. •l t MATit ACCOUNT coot: 

3 

3 

3 

3 
'J . (l 

~I WJ e ' 'J. . IJ 

10-78 

--··- 1-· ---~--- .. -··-·· 
-, ' r" ''-' ,, E f t ! \ ' -L.J_ 

E !' .... /'·I I 3 th I _t ' I .L '_t -' • I 

l ' l ' , . ' \ ,, ~ ·. E .I \ I , 
' 

E 
' ' • I f I I -:-~ r, c; 

i \ . I '· . 

' 
E _t__ E 

1-
E E 

~L.-.1-.. l-.. L-. '-:-L-.a...... ·- .__ ,7"" ;- ;·;-t ... ..L--'--'-- -~- c-o--- .. ·--·-···---.. --- --
II t:l 14 

. . (· . •".\ ' ! .. • . 

~1 · 1 Alll:A AEP11ESF.NlAT IVE 
Slyndturr t~rll tl~ \ t hH wo •. tr l••<:kegQ (lr 
' h ~t I• \of~ t o h" n~l~ nnd tr"n\ . 

-(tROUP l.fAOER lAS NECESSARVI· 

13. DATE -j 
DISPOSED 

MMDDVV 

.... ..J- .1---L-L 

-
14. DISPOSAL/STORAGE LOCATION 

AHEA !':tti\FT PIT POST(SI I.AYf:fl 

u; 
~ 

y . 
9 14 1h I ll \7 Hl :10 '11 2:1 ~-

;I!> :tr. :17 28 

15. SHAFT SURFACE 
DOSE 

f---
MR/Hn 

')I) 3:1 

tl-7 W11SlE MANAGEMENT REPRESENTATI 'lE - - ----- -------



DISCARDABLE SOLIDS DATE 
• 

LASL Lcuch(!d Solids MATERIAL TYPE 

RA \-',r ! Item De s cription 
\ 1 _ \ (~· · -. 

_..;_;_'i_ TRANSACTION NO. 

Drut1 No. S o 7JL_ ----- ·-

Net Assay 
Ha.terial t.lt. kg g Pu % 240 !nit:f.al 

S'-1 ..;1 ? . 
,, 

. f () 0 
,, ,, ,, 

., ,, 
'' 'f 

,ff( 0 
,, (I If 

,, 
'(. J . ' '• ,, 

., 
/ . 7 .. ,, ,, 

., 
-1 ' · 0 0 'I 

., 

.. 
0 '• ,, 

,, 
0 '• .. ,, 

'I 
~ - 13'3 

, ., ,. 

r xf!-1 Fl 
,I s~ ;J,) 7 0 

,, ,, ,, 
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!· 

>. 

Radioactive Solid Waste Disposal Recor DrumlD: 006544 
28-Jun-96 I{SWD: S801676 

Old RSWI>: 

llllt~ Seuled: 4/15/80 

Group: CMB II 

TA: 55 

Oullclln~:: PF4 

Room: 432 

Proarnm Code: 

__ .,;,_._; .. . :· 

Waste Code: A25 

(;ro~!l Wcl"ht : I C)U.') kl:l 

Additional Dcscri(Jtlon: 

lnitlul!: CCi 

Ent1·y lllltc: 6/28/96 

1\.)_ .~ 



.. .. 
. . . ·:··.: . 

. . : ·-:~:~·<·".f ;:_:; .. ·• 

Disc.~r~able. Waste Log Sheet DrumiD:006544 
- i 

' Item# ltemiD Net (kg) Matrix MCode NM MT Autb Remarks 
-----

IXFS-154-FI 11.2 NITRITE SALTS 0 54 5/11 

2 IXFS-155-FJ 7.05 NITRITE SALTS 1.7 54 Sill ·;~ 
~ 

3 IXFS-156-F I 5.23 NITRITE SALTS 03 54 5!11 

4 IXFS-158-FI 18.86 NHR.ITE SALTS 1.58 52 5! 11 

5 IXFS-159-Fl 21 .59 NITRITE SALTS 2.2 52 5/ 11 

6 IXFS..I60-F I 7.95 NITRITE SALTS 0.45 54 5111 

7 fXFS-161 -FI 7.27 NITRITE SALTS 0.67 54 5/11 

8 IXFS-161-FI 8.08 NITRITE SALTS 0.86 54 5/11 

9 !XFS- i6.3-FI 3.86 NITRITE SALTS 032 54 511 I 

10 IXFS-164-f I 2.73 NITRITE SALTS 0.38 54 5111 

II IXFS-165-FI 3. 15 NITRITE SALTS 1.5 52 5/11 

12 IXFS-166-F l 1.89 NITRITE SALTS 1.6 52 5111 

13 fXFS-1 67- FI 3.6 NITRITE SALTS 0.3 52 5/11 

14 fXFS-168-FI 9.6 NITRITE SALTS 033 54 5/ 11 
---

112.06 kg 



.• 

..... ,. 

1. FORM NUMBER 
LASL RADIOACTIVE SOLID WASTE 

DISPOSAL RECORD FORM 

4. ORIGIN OF WASTE 

M• MIITII:Rll 
P' • f'I!IT:S 
0 • GALI.Orot 

7. NUMBERS OF WASTE PACKAGES 

CARD· 
PLASTIC BOARD 

BAGS BOI<ES 

• 
1f 12 14 16 

} 9 
42 

~ i tJdt 
WASTE GENERATOR 

DRUMS WOODEN CRATES 8. GROSS ~ 
NO. GAL. NO. VOLUME - ft3 VOLUME z 

:;1 

I\ S:54 • • .2 IM 
17 10 19 20 21 22 20 27 :JO 31 32 

~_..;;~:.;:.;...----i AMOUNT DETERMINED BY: 
A • ANAI.YSIII t---...,...,~~,;;.t :.;;\ 

M • MIIASURIEMIINT 
II" II:STIMATE 

Sf'.)Mturu ccrtlf1co; thAt w.1~te Is In accorddncc 
10\th Cdble dl rements. 

G~ 
1 2. 8 

13. DATE 
DISPOSED 
MMDCVY 

9 14 

14. DISPOSAL/STORAGE LOCATION 

vi 
AREA SHAFT PIT POSTISJ lAYER !2 

I - I 

15 16 17 19 20 21 22 25 26 27 28 

H-7 WASTE MANAGEr~ENT REPRESENTATI\tE 

15. SHAFT SUA FACE I 
DOSE 

MR/HR 

29 32 



c: 

-/... 

-1 

2 
~ 
~ 

J ' n 
0 ..., 
I 

• j>-4 
0 

• CD 

Seal I J)R /YJ - ~::.-'1'1 

RSWD I} n 
Item From 

Ident . 

' Room Box 

1 IX/?-Ifi~--FI C'lb ~ 

2 J:)( ;:5-J(,(,-f f 
,, 

3 rx rs-J~7-:; t If 

4 rxFS -1~ 1-,:.-1 ) J 

5 

6 

7 

8 

9 

10 
~- - · --

HT HASSSNH 

5':.: ~. 0{ ~ . • .; 

s;.. 'l.J~j 

... :-·-= •.•. . • ·~ i • " 

I ><I I I I I 
Leached N-Comb . Comb. 

Waste Code n-~5 
PToject D 30 9 

Net 
Matrix gPu 

Wt . kg 

3 . /!:>- I il-! f;:, f-ro" ~!'t ~- ":~ /.s-
/. 2 't I I ;.~ 

3.1. tJ ,, 
0.3 0 

q ~.() \ 
' . 1:> 

,, 0 33 

c=-t 
PN 

I HT 

r; s-.., 
I :);t ~ ~ 

t s:z 
I:L 54 

Date --------------------------
Transaction 0 -----------------

Generator Waste Hgmt . Autb. 
Date 

Halle Personnel PR/Ln 

&~~ ') ~ ' ll/,, 
r:.~ X" '1/!1 
f( ,, y,: . 'IJ IV 

{?, /}) y,: 
I Y!," 

k-:::: 
/ 
/ 
/ 
/ ' 

-- -- / ----

NET WEIGHT ACCOUNTABILITY CHECK Verified Value 

~ !,O ') .t:j ) ;~ --+~/t-: >f.5 L ~-I Bulk Weight -----

1./ , • 0 , 1-JO 'I _ -~~~_!-<. ~ (Dtf#DI"v 
I '} '1 k. y •• . - I"J ,· ·/ • ,-. -: < 

.) ~- i •• ! .1-- _-t _., J 

.,·' 

1 q o . .:r 1: ~ 
..) 

::, 
' 

·.: . •: 

·" 

~~ 

·;! 
~~ 

·) 
; l 

<) 
·; 



r . .. 
,.. .. 
'-·· 

':'-. 

2 ... ... 
I 
n 
0 ...., 
I ... 

0 
' OG 

r ~~ I I I I I ~u ul 
Leached N-Coab. Comb. PN 

Seal I \) ((/\'\ - ~ .;-L.f lf 

RSWDI " 

Waste Code O'"JS 
Project I ~3 0 ·7 

Item From Net 
!dent. Hatrix gPu t HT 

{} Room Box Wt . kg 

1 n<FS-IS"'I· Fl :t bi I/. ;).. . '~' 1 r -l',J -r: 1..-: a .:. .!. ! - d f;.. l)tJ 
~! 2 rxr~ -•~s-Ft ., 7. 0 !)' 

,, 
/, 7 () t::!. Sl/ 

3 iriF~ , 1 ~ v- Fl 
,, r ~ ".> 

.....; ' C.' J 
" o .3 ,,_ ~LJ 

-r; 
I 4 ' 1:/ F:,JSf'-F[ 1&. Z(, .. J,s-g ~ S"..l. 
I 

j. id/ r tr:- J 51-FI I' ;).1.5'1 J/ -<.;;;_ fr. 52-~ 

I;\FS- iGO-Fi 
I I / .qs ) f o.L/s- I 2-. st~ 6 

'/. 7 ai.FS·J~I- Fl 
II 7.:n [, 

0.&1 t;L :i'l 

i 8 J.~~S ·J £g~ ... F I 
,, g ,/<Z I, 

t1·'i~ !14. S'/ 

9 r:tfS,,c.. 3-r' ,, 3. 2 (, I• o. 3,;:_ /2- S4j 

10 ~F-5·/(,IJ,FI 
,, ;1..73 ~.32' /~ 'i'lj 

tfT HASSSNH NET WEIGHT ACCOUNTABILITY CHECK 

s .. "...Q.. -~ ... 11- e v-..... z-

Date 
------------------------------

Transaction I ------------------
Generator .Waste Hg=t. Auth. 

Date 
Hame Personnel Pg/Ln 

~'{;' I 3J~~ 
y,: Jfc.r. 
y; I 

· i ... ('. 
IC' "{ 

y: 1 3/~() 

K. 5!/t 

X ;.tj : 
I ·1 

X '1/'f 
y,: 'ifq 

~ i/,0 
«, ~0 

Verified Value ----------------------------
Bulk Weight ---------



 

 

 

 

 

 

 

 

S802701 

   



. ..... .. 

'Radioactive Solid Waste Disposal Recor l>rumll>: 005274 

ltSWll: SH02701 11!-.ltlf-IJ(j 

0111 ltSWI>: 

Untc Sen led: 2/29/NO 

Group: CMI3l l 

TA: 55 

Ru ild in!!: Pl ''l 

llcuun : ·1.'1 ~ 

l'm~rum Cutlc: 

Wnstc Code: A25 

Wnslc Ucsc: 

Gruss Wl'i~hl : 171J.l• kg 

Adcllliunul lli~Sl' l' ilttlcm : 

lnilinls : l'! i 

l•: nlry Uuh•: 

,.,, (' ""' .( , ••. i d' 
71'2196 

(~J -;,I I ~ 11 ~ 



... 

Discardable Waste Log Sheet DrumiD: 005274 
-- --

Item# ltemiD Net (kg) r..tatrix MCode J'li~l MT Autb Remarks 
-- --

····~ --·--- -···------
IXFS-135-Fl 5.68 NllRA TE SALTS 0.76 54 5.'! l 

2 IXF$-136-Fl 11.4 ~ITRA TE SALTS 0.7 54 ; : I I 

3 LXF5-137-FI 4.6 NITRATE SALTS 0.12 54 5 ·1 i 

4 LXF$-138-F! 5.91 ~TfR-\ TE SALTS 0 
. ., 
:) _ 5 l l 

5 IXFS-139-FI 7.73 NITRATE SALTS 0 52 5 ll 

6 IXFS-140-fl 12.05 ~ITRA TE SALTS I.Q3 5~ 5. 1 J 

7 IXFS-141-FJ 15 :-IITRA TE SALTS .., ' 
- -~ 52 5·11 

8 JXFS-142-F I 18.2 NITR.-\ TE SALTS 0 54 5·11 

9 LXFS-I.t3-Fl 11 .81 ~fTRA TE SALTS 0 ~ 5 l! 
- -

102.39 kg 



PLCA5[ READ INSTRUCTIONS ON BACK CAREFULLY 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 

SERIAL NO. 

oos· 2.14 

4. ORIGIN OF WASTE 

GROUP TA 

C Ill, /J. / I ')~ ~ 
.. ',~J 

llLDG. 

n 
I l f'. /1 

C) 
z 
i 

15 20 21 25 26 27 28 32 33 34 

ROOM 

11/] ,2 
37 

, • . WASTE DESCRIPTION 

M• MITanl 
P' • I'IIITJ 
0 • G""LLON 

7. NUMBERS OF WASTE PACKAGES 9. PACKAGE RADIATION AT: 

CARD· DRUMS WOODEN CRATES 
I'LASliC BOARD 

VOLUME • tt3 BAGS BOXES NO. GAL. NO. 

8. GROSS ~ 
VOLUME ~ 

SURFACE 1 METER 
MR/HA MR(HR . . 

4 I J) • ~ss • ,2 I'J I I I I 
11 12 14 15 11 18 10 20 21 22 26 27 30 31 32 36 37 

K • KILOGRAM 
1ft • POUND 

10. GROSS ~ T •TON 

WEIGHT z 11. ADDITIONAL DESCRIPTION OF PACKAGING AND PACKAGII\IG MATERIALS .::l 

J 7 c ' ly, i .. <-. I I I I I I I I I I I I I I I I I I I I I ' I I I I I I I I I I I 
112 46 46 47 80 

12. RADIONUCLIOE CONTENT C • CUR Ill SS MATERIALS 
M• ofA""M AMOUNT DETERMINED BY: WRITEOFF 

II • IIN ... LVII• 

I 
~ 

±I 
z ERROR ON tl M • ~u; ... BURI:MIINT 

ACCOUNT 
PROJECT 

NUCLIDE AMOUNT 

p (.f. r ') 
I ' ) 1'• i,;l3l') E 

1Pt1 5./i ','; ff(1 E 
I ·-' 1 / 

' j 

E 
I 1 

' I 

E 
I 

{) 13 14 

·' / 
/ \ ( '· /' ) '/ , . 

WASTE GENERATOR 
Stgnn ~ur·~ c~rtl fl c~ t hd t w,,·.tc Is In accordJri(C 

~ 11 e lc dl lr~mcnt s. 

r-·-"--· 

.::l AMOUNT 

f · / ' ,;, j _ I 

-t I () 
1./. 

N · 
I 

' I 

I 
' 
' 20 21 22 

1 AREA REPRESE 
etlr tl fll!s that 

I~ Sol f c to hand 

E ;r,t 

E fj 

E 

E 
j 

211 20 

·--
14. DISPOSAL/STORAGE LOCATION 

~J ~ 
I :l · 0 

10-79 

13. DATE 
DISPOSED 1----------
MMDOVV 

__,.. 

AilE A SHAFT Pll POST IS I l.Avt:PI ~ 

- I 

16 16 17 " 19 20 21 :12 26 26 27 26 

11 -7 W"~Tf MANAGEMENT REPRES£NTAT I llE 

E • e:BTIMATI! 

-z~·J 

lb . SHAFT SURFACE 
DOSE 

Mn/HR 

:l!J 32 

7V/ 

CODE 

-,/ I c; ..5{) 

509 



~ . . E ~ 
~' DISCARDABLE SOLIDS .,c_ 
.. 
!· 
I 
I 

..... 
:i 
Cl 
...... -' (') 
0 ..., 
' ...... 

0 
CJ:) 

Seal 0 .PR M- 6-~ 7'-/ 
RSt,.'D i: ..... '-!,.... I 

1tt c--r ·/ 

rr tem I ! From I Net 
I ldent . 

r x l 
Leached 

~-~ 

N-Comb. 
[---, 

Comb. 
, ~ -

Waste Code L - '--· / -...... 

Project fJ 3 0 ( 

i 

g Pu 

I I 
PN 

IJ I I Rocm Box I wt . kg 
I 

I Ma trix 

I 

u HT 

' I 

.If '~ 1 . ::::'/.FS -f..} S'-f::= I 

2 lrYF.$ - 1 ~b -FI I 
I 

3 I ~YF5 - !3 7- F l I 
I 
I 

I 

4 l:: :o;·fs -r 38'-Ff I 

5 [ i5 -I 3q- I= I I 

6 ·~·if~ -l'iO • F- / 

7 I!)Fs-: c.t t-Fl 

8 l.n- :.~ - I l( : -f! I 

9 1Lf~,I I{ 3 -Ff v 
! 

10 I 
I 

MT H.ASS 5~11 

5~ J.{ - r.. ·<?- -

5~ i . 5' ~ 

I - I g ~ ~ ~ 1 ~.;t;.~ s~tz o. 14> I I 
I 1/ . t.f 

J.f .& ! 

~. 'f I 
! 

I 7. 1 3 

J::l.OS" 

15 ,0 
I 

;)'.1 
I 

I 
I 

:; J. <i ~ I 
I 

I I ! 
I __j_ 

N"ET t,.,'E I GHT 

"f ~. !.1 .( ~ . 
~I."Jt; r:_~ 

/ -~· 70 ]J... (' 
<V 

D . I ;;l ld- SLf 

0 

0 t:±: ..l. 

/.1 ~ (., lr2. 

0 

I ;,_ .30 ~,_ 
I __'j . 

Vr 0 1:2- I 51-f 

i 
ACCOu~~ABILITY CHECK 

n. (' . _, JK +- '-i fi" . ·J..'-

~---~ ·- ... 
r L J ,,,{.::... 

I 

Date 

Transact i on fl 

Genera t o !" '-ia ste 11gmt . Aut h. I 
1 Date 

Name Pe rsonne l Pg / Ln I 

A fYI 

ft fV\ 

rr .... ~ 
~- f', 'i 

I • 

r. I"/\_ 

~4- ,1·t 

,4-, -~\ 

,~: 1'\.A.. 

,: ,.....,_ 

I 
I 

T 
I 

T 
i 

Verif i ed Value 

~~-~ ~y 
ls-/l ,_/,, i /,-
~ _5/l I 
'/II !. 
1 ~/--· 
V'l 
l s-_/." 
v~ 

~~ 
: s-./ I 
!_/ It i ; 

1 5 I ! 15?,1 . 
! If ~ ! 

' < ...?! I 

l_;/~, 1 \ 

1->/j ~ v _,,_,, I 

Bulk -;,·eight 1 '7 q 1_, Y c. 

.J 
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Radioactive Solid Waste Disposal Recor DruniiD: 006513 
02-Jul-96 RSWD: S802739 

OldRSWD: 

Date Scaled: 3/19/80 

Group: CMllll 

TA: 55 

Building: PF4 

Room: 432 

Program Code: 

.... _:_. · .. : . . . . ~ -~- -:·~·-

Waste Code: A25 

Waste Desc: 

<:ross Weight: J84.S kg 

Additional Description: 

lnltlols: CG 

Entry Ontc: 7/2/96 
/ \V . .. f.,._,,-j:.YA.td! tJ-::') 



.·;·.: ... 

Drumm: 006513 
M Code NM MI' Autb Remarks 

!XFS-144-Fl 17.95 NITRATE SALTS 0 54 5111 

2 IXFS..I45-Fl 20.57 NITRATE SALTS 3.4 52 5ll I 

3 IXFS-146-F 1 7.5 NITRATE SALTS 0.7 54 5!11 

4 lXFS-147-Fl 4.55 NITRATE SALTS 0.46 54 5_!l I 

5 IXFS..I48-Fl 4.09 NITRATE SALTS 0.4 52 5111 

6 lXFS-i49-Fl 8.64 NlTRA TE SALTS 0 54 .5/ 11 

7 IXFS-150-FI 9.5 NITRATE SALTS 0 54 5111 

8 IXFS-151-Fl 14.54 NITRATE SALTS 0.83 54 5/ ll 

9 IXFS-152-F I 55 NITRATE SALTS 0.67 52 5.'1 i 

lO LXFS-153-FI 13.41 NITRATE SALTS 0 54 5!11 
- -

106.25 kg 

.: ;~ 



.......... ,. .. ". , ..... .,. 
CI•CIALLON 

7. NUMBERS OF WASTE PACKAGES 

CARD· DRUMS WOODEN CRATES 
PLASTIC BOARD 

VOLUME. ta3 BAGS BOXES NO, GAL. NO. 

8. GROSS ~ 
VOLUME ~ 

0~ I 
1 s_r;. 

I 
I ' 

~. .~ P1 
1 2 · 8 9 11 12 14 16 17 18 18 20 21 22 :ze 27 00 31 32 

,_;;.;.......;;;.=:;.;._----t AMOUNT DETERMINED BY: 

13. DATE 
DISPOSED 
MMDDYY 

I I 

14, DISPOSAL/STORAGE LOCATION 

ARIA SHAfiT PIT JIOSTISI ~VIA ~ 

I I - I 

9 14 16 16 17 19 20 21 22 26 28 27 28 

H-7 WASTE ~NAGEMENT REPRESENTATI~E 

• • •• •• • • ••• - ··· •. ••• - • ·!-•••• J-~-:-·. . . :·· \• ~ ·."1 ..... : •• • • "J ~-, :.. ' 

~ • ANALY.IS .,__...~~ 

M • MIASU"IUotCNT 
I • I.IITIMATI 

15. SHAFT SURFACEJ 
DOSE 

MR/HA 

29 



C· 

8 ... 

Seal I O«tl 6 S/3 

RSWD f ;).. ].J 'f 

I tea From 
!dent. 

IJ Room Box 

1 :rx~s _,, '1-E=-l G 4'~ 

1-- 2 .I'ifS -1'/5"-f-1 II 

'J( 3 -, .'1. ~ ·I c.f~ - f I 
,, 

4 ti~ -1'17· Fl 'I 

s r~JI!S- Ne-r-' ,, 

6 ~if!.- fll'l- F I " 
7 [:NF.S-tS s) -I=- I ~ 

. 8 ·)(FS·I~-1- F I ,, 

r' 9 rxfs · 1s ;l-1=-• 
., 

\ ?\ 
10 7i~S -!53· F-1 'I 

MT 

s~ 

HASSSNH 

Lf.-11 5 

so; 
... . l '1'1 5 

4 b 
0 ,.., 
' ..... 
~ 

17' I I I I I I I 
Leached N-Coab. Coab. PN 

Waste Code --4Jit...r.....4~~5=----
Project f 3 () 9 

Net 
Matrix g Pu 

Wt. kg 

J?-9~ [n;f-~ S.atl; 0 

~o,S'l 

7.~ 

~- S'!J-

'{, 0 _q 

'i.t,l.f 

t? .S" 0 

1_'/. ·SY 

s-.s 
0·'11 

NET WEIGHT 

.; o .l'.r k~ 
..J 

7~ . ocr 

,, 
3·'10 ,, 
{), 7 () 

,, 
0,'{(,. 

,, o.l./o 

.. 
D 

" 0 
, 

0.~.3 

" 0 ,tp 1 
II 

0 

ACCOUNTABILITY CHECIC 

okDY~ 

a 1\ O~wt 

" HT 

J:J., 51/ 

~ 5;2. 

J).. s-'-( 

/:J. St( 

4t S'J.. 

~~ $"1-J 

/:2. 5'/ 

I;J.. s-~ 

6 5.2.. 

/;>.. ~y 

Dau ---------------------

Transaction f -----------------

Generator Waste tfgat. Auth. 

Ha.e Personnel Pg/Ln 

L . 0 % 
J..., Q X I 
19 I I'YJ y,; 
P. I /'/} X 
/J. ,.., Y. 
,cf,At Y. 
/9. ll) :6' 
/}. />1 y. 
r}./~ X 
/9,nJ % 

. 

Verified Value 61 0 ~ 
(I 

Bulk Weight \ &LJ. . 5 k-3 

Dau 

~1 
~i 

%-
'h 
'lc-
'Jf,J 
3t-, I 

~ I ,., 
-%1 
318' 

·' "·l 
.:~; 

.:·:. 
-' -~ 

_:(. 
_:~ 

·:·-; 
'.) 
.--~ 

--f 

.; 

.1: 

) 

-~ 

·-· 
2 
: ~ 



 

 

 

 

 

 

 

 

S802833 

   



.Radioactive Solid Waste .Disposal Recor DrumJD: 006201 
0.1-.!ul-96 f~SWO: 8802833 

Old ltSWl): 

Outc Scnlcd: 5N/KU 

TA: ~ ~ 

Rullding: PF4 

l~oom: 432 

l'1·ugrum Code: 

Wnstc~ llt·N~· : 

( ;rossWclght: lt!1>.1 kg 

Addltionnl Description: 

I nltlnls: ('(l 

Entry l>ntc: 7/3/96 . .. . .< 
fe:- e..t\.~ e: r·e cl 7- ~0 -q 8' ·· 

• · - - ···- ••• # ..... . ..... -. ·-. ~- "' -.... • •• .;. • ···-·_ 



Net(kg) Matrix MCode NM MT Auth Rem:uks 

IXFS..l69-FI 2.3 NITRATE SALTS 0.68 56 5/ ll 

2 IXFS-170-fl 3.86 NITRATE SALTS 026 54 5111 

3 IXF8-l71-fl 4.77 NlTRA TE SALTS 0.52 52 5/ll 

4 IXFS..l72-ft 11.4 NITRATE SALTS 0.54 54 5/11 

5 IXFS..l73-fl 5.68 NlTRA TE SALTS 1.03 52 5/ll 

6 IXFS-174-Fl 8.64 NITRATE SALTS 035 52 5/11 

7 IXFS-175-Fl 8.41 NITRATE SALTS 0.93 52 5/11 

8 IXFS-17~Fl 5.91 NITRATE SALTS 0.81 52 5/11 

9 IXFS-177-FI 11.61 NITRATE SALTS 0 54 5/ll 

10 IXFS-178-Ft 8.6 NITRATE SALTS 0 54 5111 

ll IXFS-179-Fl 3l.l NITRATE SALTS 0 52 5/11 

12 IXFS-180-Fl 10.9 NITRATE SALTS 0 54 5/11 

---
113.18 kg 

1 



.I . l . g ·• 
;) PLCASC RCAD 1NSTRUCTIONS ON BACK CAREFULLY 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

OO(,Zl>l 

4. ORIGIN OF WASTE 
GROUP TA 

(;. M S. I I ~~ 
BLDG. 

I ,PJ-.V 

(.? 
z 
i 

20 21 2tS 28 27 28 32 33 34 

M• MITIRS 
,.. • ~ICTI 
G • GA~~ON 

ROOM ' 

Y.~.2 
37 

7. NUMBERS OF WASTE PACKAGES 

CARD· 
PLASTIC BOARD 

BAGS BOXES 

1 ~ . I ~ 

DRUMS WOODEN CAAT£S 

VOLUMe · ft3 NO. GAL. NO. 

8. GROSS t2 
VOLUME ~ 

' ~5~ ~ I • 
,z. , 

17 18 18 20 21 22 26 27 30 31 

•• > 

,_;;:;.;;;..;:;~:::.,_--~ AMOUNT DETeRMINED BY: 
A • ANALYIII t---,.-. ....... ~·. 
M • MCAIURII:MINT 
I • IIITIMATI 

~ i aut 
I WASTE GENERATOR 

ture cert1ffc~ that w~~ te 1s In dtcord~ncc 

14. DISPOSAL/STORAGE LOCATION 

13. DATE 
DISPOSED 
MMOOYY 

AREA SHAFT PIT POSTCSJ I.AVEfl 

-

ui 
~ 

9 14 16 16 17 19 20 21 22 2tS 28 27 28 

.:· . ·:! . 1, ·: 

10-79 . · ·., ·H-7 WASTE MANAGEME~T REPRESENTATI\LE 

16. SHAFT SURFACE I 
DOSE 

MR/HR 

29 
... ·. '.',' 



~--:.--:,_·:.· Seal # })/?lh - &~o I 

·. :t: ~ 

~til~ 
.... 
< 

., y.. 

~ ~, ' 

:~ ,-.. 

-:.; 

..... 
.:..:· 

. ; • : · 

_._: -~ 

~ 

' 
' 

RSWD I ~&'3> 

~tem From 
ldent. 

fJ Room Box 

1 !XF5-!t.1-J-l ~ 1../ '-. / 

2 rxf.S-1 ')o-Ft ,. 

3 TXFS-17 (-~I 'I 

4 T~t=S.-J"ll. · FI I I 

5 I)(F~ · 1'1~- F I \. 

6 'Fp .( . /7'/-~ / ; I 

. - . 
/1 

7 !Nf.S -;r;s-;;1 

8 1)(::...: . !' ;. ·- ·:, II 

9 . -; ~ .. I ? f I 

10 trYf~·J'Jf·FI , 
HT 

r-b 
..s'-) 

S"~ 

MASS SNM 
7' v . t. 4' C'_,. 

/' ~;.-; .. 
~ - , ; . 
/ //1.:. 

,./, (f I J 

·_:, ::.,~··:. ;· ,. 

I .:><"1 I I I J I I 
Leached N-Comb. Comb. PN 

Waste Code e~~ S 
Project fJ .3 () 7 

Net 
Hatrix g Pu ~ 

Wt. kg 

.;:l . 3 n.i.v. ~ ': . . ~~~ o , 0~ J, ,(p 

'3 I 2 ~ ,, 0. ?.~ J;)_ 

'/./') II o .s-;._ {, -
} I I 4 II(\ •• o.sc.J 1.1 ? i. 

0 .s (..,~ !<--\ II I . l' 3 b 7o 

~, t:, 'I c: "<J ,, '2~ 
._)<o.J 

(;, -~1, . 
0 

' • '13 
c 

~' L.f/ f .:.- h ~ 

s.c::; ; i~ " • ::; I 
I .,.,. 
... ., ,;) 

.. ~ I~ ' I ;') J . J_ f 
. • J ., 

g. {g llr~ , t 6 /..1% 

lffiT WEIG~ ACCOUNTABILITY CHECK 
,; . 6 ,e __ ., 

;d! ' ; I J,_, 
/f& . - I ,_, t 

/ ,~ , l:'"f v::i 
r.:; -y . ... "'-J 

- --- ----

e..th...:C~u..<(_/? · 4 
, · .. · -· 

HT 

S"~ 

-~S-f 

S";J... 

5~ 

5 J 

s;. 
s~ 

~ :: . 

.::;- -:· 

~-'1 

Date s-I§ /fo 
} } ------

Transaction I} ----------------
Generator Waste Hgmt. Auth. 

Date 
Name Personnel Pg/Ln 

tt.M ;/:(' f/,? 

c.s ~ '/_.;;-

c.s K I '; j.,. ' 

(l. tt y. I ~ 
R . R X: ~~ 

zil %" LJ-2~ i 
l -IJ i1 u: l./- zS'' 

. • / . ,..·._ 

. ... .... -· v 
d..e ~ sJ~--

'-/.f)Q 

Bulk Weight 19 9, ftc>) 

'· 
-\~ 

•,r:::: 

·_J 
::r 

<;j 
·. ~: 
~ - : 

.:J· 
~ 

. -~ . :.~ 

;j 
-~~ 

•' 
.Ji 
-_ ~ .. , 
- -~ 
..j 
-·.: 
.:·: 
-~ 



l< - •. 
r. . . -· 
-~,. . .. _. 

:.f ·. 

::-
- ~c 

~ . 
. ~~::. 

~~
:~ ··.: 

~~ 

.-~ ... 

Seal I 1) () yY) _ /vel f) / 

..... RSWD I 
_:-_:,· -------
. --·· 

·, ...... 
~-

~tem From 
I dent. 

n Room Box 

1 TY ~s . ' ,..n. r- , a 1/t.f 

2 dES-!50- Fr t ' 

3 

4 

... "": 5 

; . 6 

7 

8 

9 

10 

tiT HASSSNH 

F61 I I I I 
Leached N-Comb. Comb. 

Waste Code 

Project 11 ...3 C q 

Net 
Mattix g Pu 

Wt. kg 

.,.?·,J. LJ! "lt'd:-tnl-_.._ .\I> JJ~ 0 
n ,qJJ) (, . , {) 

0 

NET WEIGHT ACCOUNTABILITY CHECK 
. ~·: 

~ 
i 
~ 

'-> 2 
:>- ~ 
f " ~ 

;h~IY;~ . 
.'·. I 
;>• n 
•.. 0 
!;,' .., 

~ . ~ 

' }::.-.... ,, g 
·1t>~r.~ ~;;.£·h'\1' ·i··' ... ¥ ..... 

r==-J 
PN 

~ HT 

~~ S.L 

Ji ?'o cS'¢ 

Date ~;l~;l£'o 
I I 

Transaction I -------
Generator Waste Hpt. Auth. 

Date 
Name Personnel Pg/tn 

y, ~r 
~ .Ys-
v 
/ ' 

I 

/ 
lL 
/ . 

/ 
/ 
/ - -

Verified Value -------
Bulk Weight--------



 

 

 

 

 

 

 

 

S803078 

   



" !'!•····~ ·· ·· ~··--.. - ........ ............... ··~··· · ~ .,,,. ' ... , ... . •.• ,,,.,., ... ~ -~·\ ....... ··- ~ ... ~~ ..... , ... ,J,O;,.,\ • • ~ .. , ... ~ .. , .......... _ ... ............ '"'·" , . . . .... • ' 
•""·''" " ,,.. •• ,.,.,,..,.., ...._ ''•'"' '/ '" ' "'" '·•'-'' •''••1 'I' l l' '" • '" " •' •• •''' " ' ' •"'" ~••'""'''"' "'"'' " ••• r ,,. ,, , , ,,,.,,. .. • • • ,.., _.,, .,., .,,...,,,, ,,,_, _ ,, ,...,., , .., .,,. .,.., ''" "'•"' , 

.. Radioactive Solid Waste Disposal Recor DrumiD: 0067lS , ..... . 
,· .. .. .. 

1/.Ju/-96 

OldRSWD: 

Date Scaled: 7125/80 

Gro11p: CMBII 

'fA: S5 

Bulldlnl&: PF4 

Room: 432 

Proar•m Code: 

,.,; ~: ... : •. ::::~:.~ 

W1111e Cudc: A2S 

wa,le Dcae: 

(iross Wcl&hl: 173.4 kg 

Additional Daerlplfoa: 

RSWD: 8803078 . 

lniUab: CG 

E•try Dale: 7/l l~,,:i' 

f (:'=' ~ e v\ \ ~ t "'J. 



MCoclc NM 
~ 

9.8 NITRATE SALTS 0.33 54 Sill 

2 IX.FS-199-F 1 10 NITRATE SALTS 3.15 52 5111 

3 IXFS-201-fl 8.18 NITRATE SALTS 1.02 52 S/11 
4 IX.FS-203-FI 2.85 NITRATE SALTS l.2 52 Sill 

5 IXFS-204-Fl 2.6 NITRATE SALTS 0.42 52 S/ 11 

6 IXFS-205·Fl 4.3 NITRATE SALTS 1.72 52 5111 

7 IXFS.206-F 1 1.5 NITRATE SALTS 0 S4 S/11 

I IXFS-207-Ft 14.32 NITRATE SALTS 0 54 Sill 
9 IXFS-20S.FI 6.59 NITRATE SALTS 0.07 54 Sill 

10 IXFS-209-F1 3.64 NITRATE SALTS 0.21 52 Sill 

11 IXFS-210-Fl 10.7 NITRATE SALTS 1.7 54 5111 

12 IXFS-21 l·f1 2 NITRATE SALTS 0.45 52 Sill 

13 IXFS-212-F1 2.9 NITRATE SALTS 1.5 52 Sill 
14 IXFS-213-FI 1.3 NITRATE SALTS 0 53 5/Jl 

IS IXFS-214-Fl 6.8 NITRATE SALTS 0 54 Sill 

16 IXF5-216-Fl 1.87 NITRATE SALTS 0.18 52 Sill 

17 IXFS-217-Fl 3.24 NITRATE SALTS 0. 16 S4 Sill 

18 l.XFS.2t8-FI 2.73 NITRATE SALTS 0.39 ss Sill 

101.31 kg 



.. 9 

FORM NUMDER 

41 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

4. ORIGIN OF WASTE 

M• MCTIIII 
,. • PtrC: T' 
G • G-ALLON 

7. NUMBERS OF WASTE PACKAGES 

CARD· 
PLASTIC BOARD 

BAGS BOXES 

0~ I 

1 2 . 8 9 " 12 ,.. 16 

13. DATE 
DISPOSED 
MMDDYY 

•• 
9 14 

8. GROSS ~ 
VOLUME z 

::> 

DRUMS WOOO£N CRATES 

NO. GAl. NO. VOLUME . fiJ 

,, t i"4 I I -'- f(2 f-1.~ 
17 18 19 20 21 22 26 27 30 31 

H-1 AREA REPRESENTATIVE 
Slgn~lure certlflts that waite ~·t' 
sh1 t 1s to llalldie and tra ·· 

14. DISPOSAL/STORAGE LOCATION 

AREA SHP.FT PIT t'OST(S) lA'W:R 

.1 - .J 

AMOUNT DETERMINED BY: 

t-' 
~ 

A • ANAI.Y.IS 1---...... ~~,;;;r ~;·,: . 
M • MIASUitiMINT 
I • IIITIMATI 

16. SHAFT SURFACE I 
DOSE 

MRIHR 

_.. 
115 16 17 19 20 21 22 . 25 26 27 28 21 

H-7 'tASTE MANAGEMENT REPRESENTATI\LE 

, ...... ' . . ·. ,,,,,. -- -~ •,'• :._, .:, ··--- ~.;._: __ ____ .,:.,._ .:.:::-~.~~~- ·- ·. 



.a-. 

.. 

" 

0 
@ .... .... 
I 

(") 
0 .., 
I .... 
0 
CD 

:1. 

-./. 

Seal' DtM- ~7 as-
RSWD D !,Q? 8 

I tell Fro11 Net 
ldent. 

' Room Box Wt. kg 

1 "!.XfS - 191-FI ~~~ g 9.eol:.e. 

2 TXF': · I~Cf-PI 
,, 

IO·()o 

3 -rv r:: - ?- o 1- t= 1 •• g . ts 

4 I • ,_- j. · :_V' 3 .. ~ I 
,, 

~;~} :::-

5 :, r: . . ~ ·) <1 • c r I I .. .. 
" 

6 I.l<F5· ;l.O~ ·~f 
1/ 'f· J 

7 r:J.f$-~ -F-1 .. 7-5' 

8 T:UJ.-~o ? · r f 
,, 

I'll . J :L 

9 1'i ' S· :> l' <) -· f-f .. fn$ C, 

10 J'I FS · ; '}_'/_- i- ! __ 
,, 3.~'f 

~ 

I I 
Comb. 

C~:=J 

PN 

Waste Code A z;~,-

Project I 3o~ 

~tdx g Pu " trr 

n :J~~.,.tt. Sa.£J: o. 3 3 /';A. Sl.{ 

, :J.7S 
; 

l. 5".2. . 
,, 

/. 0~ (; S";J. 

., 
/. -~ ·~ ~ ~2. 

I t . .; 2 ~.;: 
t:;" ,.. ....... ~ 

'• I · l :t ' .:-::>... 

" D /~ SL/ 

' 
,, 

() /,;) S'/ 

" o. o? l.:J... :: '( 
,, c. ; I (c 5,).. 

f1T ~lASS SNH NET WEIGHT ACCOUNTAlHLITY CHECK 

-s ...:>_.i2_ (.:'> . . • - 1.-
~- ', 

,., '"') ""\ .-.. . -

Date 

Transaction •: 

Generator ·- \-, o1 s-Lc -Mgml. Auth. 
Date 

Name Personnel Pg/Ln 

;/:-: ! 

Ei Jl') 
., . '-=-

~ . /Y y.~ (,,. - . 
.y , ri'} 0' ·; ~ -

i.. • e.. /-: 
. ., 
L.. ~. / 

,4.1'1 X' $/-_ .. 0 

. ~ 7/, £.C 

/1• r )1 X ''It 
LoC u I 7/r. 

I . r1? v. ..;' I ·,,u 

Verified Value -------
Bulk Weight ~ 



-\-

j.. 

-~i-.' .. 

-{ ". 

·~ 

r·· 

r:· .. 

Q 
G ,.... 
.-

I 
n 
0 
·~ 
i 

Sc ~ l ~i ~ . 

_ , -
:' _,. ( , .. .:.. 

R:~\-/D {; 3o 77 

Item From 
Ident. 

jj Room Box 

1 _l/,~-~1 0 -F I 1./'~ 
' 2 !:"if!.-~ II- ~I 

,, 

3 -rx FS- •~ 1 ;. .. ~, 
,, 

4 :l:tFS-;:,1 "3- F I .. 

s 11. ~!-:1 1 1./ - F I .. 

6 !""..J( ?-~ • :. I ·. • .=: ( '· 

7 7.1- :· ~.:- ·: .. ·- : . 
8 '::'1 :~ - :l l ,_ F-1 

9 

10 
-

HT MASS SNH 

SJ.- /O·"f~J 

:)) ..... .. _, -. 
' 

~~; 
~ . 

oi • , ~ . 

5:,~ o.::/ i 

: 

-~ :~~--- ~- .. :::/\ -?-~~~- ·::::. 
DISCARDABLE SOLIDS 

;L ~- } 

1::< ' c-, 1 r 
Leached N·Comb. Comb. 

I I 
PN 

Waste Code--------- Date ----------------------
Project !J 3 0 1 Transaction 0 

Net HT I Generator Waste Hgmt. Aut h. 
Hatrix g Pu ,. Date 

Wt. kg Name Personnel Pg/ ln 

ID·I ""' ··'- ~--; ~ ,. ;;... 
l ,.J_'\ ... ~ ...... '"t-=. - . I, '7 I .::... :,-Lf_ tf(.. I /"'~'/ 5(.' 1j,l.( 

~ . o I ,, 
o."is & .s-,:_ 1< . r'J ~'{_ 7j, 1 

I 
/ , $"' ' b~ ;1,9' . ' ( •I s-;_ L . e. i /., 

i 

5/~ ~-;}? _I I I• 1 5"3 L. C. I ' l c ,. -
& ,g I ; ~ 0 /:A S'l /4' . /'~ v::_ ~h.) 

~ A .·"? Y' .. I 

1. Z7 . I 'l lp ~-2.. l .. r r 

3 . ~4 
I I • fl-,, i ""' s¥ A~ y,; i/l~: ·-

t }//I - . I II "'! ~ I'-! ---- . "':" ( : . . i f 
' • .,; I -· =· ! 
! ' 7 1 I 
l 

~l i 

l l 
' - - - ---- --

liET Wf. l GUT ACCOUNTABILITY CHECK Verified Value 

-~<t · 3'f I~ (.91\ P~/..M.$ Bulk Weight -.. :_. i . I 

oK i. :... -· 
.... ~rzL A-:s~ .... 

~-?- ! <~ aK 
( 



 

 

 

 

 

 

 

 

S804948 

   



~~================================~~========~~==-------~----
Radioactive Solid Waste Disposal Recor DrumiD: 008031 

1 1-Ju/-96 RSWD: 8804948 

OldRSWO: 

Date Sealed: 9/8/80 

Group: CMB 11 

TA: 55 

Building: PF4 

Room: 432 

Program Code: 

===· =·::;;.::::::.:--_ ---~~=-~---=-··-.. _-...... .::-_--:::-._.-..... :.:·:.:.::...-._-_=----= 

Waste Code: A2S 

Waste Dese: 

Gross Weight: 187.7 kg 

Additional Description: 

Initials: JT 

Entry Date: 7113/96 

., ~ . <!..t·d:.t ·" ()t t1 J ·r-11 "'t 1 1 &~· 



Discardable Waste Log Sheet 
Item# ItemiD 

IXFS-229-FI 

2 IXFS-230-F l 

3 IXFS-231-Fl 

4 IXFS-232-F I 

Net (kg) Matrix 

29.7 NITRATE SALTS 

27.1 NlTRATE SALTS 

28.6 NITRATE SALTS 

15.4 NITRATE SALTS 

100.8 kg 

MCode 

-:::.... ;. . :: .. : ...... ::-=::~ ::--; .... ~-:--·::> : .. : .. -:...:~.:- . . ;}J~ .. ,.:·.:-~_~-::~...:.->;; ~¥,i, .::~·:-.:· !:;.::;:~-....~- ;.;.~>: :~-:._:":--:~ .. ....:.:~:-~::.::- .-,.., ....... :- .:· ~,-•. 

DrumiD:008031 
NM MT Auth Remarks 

0.15 42 711 I 

0.83 54 5111 

0 54 5/11 

3.88 52 5/ 11 

} 

:·r! 

., 
::!. 
•,>I ~ 

~ -~ ·:-.. 
·-:::. 
... ~: 

-, ... 

,~:-j 
··!; 

--~-~-
..., 

..•. ,:~:> ·, . . , .-·.:.~.;·,, .. '· ;>~:: .. ,.;,,::,,.;::;::~~;~;,~i.;~fJ 



1. FORM NUMBER 

s 8 0 4g48 

2·8 9 14 

41 

lASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

15 

= M"' MltTI!rR3 
rt "'I"IUITJ 
Gl "' G 4LL.ON 

1. NUMBERS OF WASTE PACKAGES 

CARD-
PLASTIC BOARD 

0~ 
1 2-8 9 

BAGS 80XES 

I 

11 12 14 16 
K"' KILOOftAM 
.. ,.POUND 
T•TON 

DRUMS WOODEN CRATES 8. GROSS Vl 
t: 

NO. . GAL. NO • VOLUME· tt3 VOLUME z 
:l 

.2 /Vl j ~s; 1-

• t • 17 18 19 20 21 22 26 27 30 31 

,..::!.~~:;;:....---~ AMOUNT DETERMINED BY: 
A "' AN ... &.YII8 t---....,.---"""' 
M • MCA8UH•M•NT 

·w~S:'tE GENERATOR 
Sl'ln<\luru CP.rt1fl•~~ th,lt W·l~ tc 1s In .ICCOrdJO CC 

H-1 AREA Ai;PAESENTATIVE 
Signature C<!rtif1es thH w,oH(' IMCk,Jge or 
sh1 safe to h~ndiq end tr~n~ t. 

G~ 
I 2- 8 

10- 79 

lc di•. rcments. 

13. DATE 
DISPOSED 

MMODYV 

9 14 

14. DISPOSAL/STORAGE LOCATION 

AREA SHAFT PIT POST lSI I.A\'HI 
ui 
~ 

- I 

16 16 17 19 20 21 22 25 26 27 28 

H·7 WASTE MANAGEMENT REPRESENTATIIJ.E 

: . -::.. . . ... ·_ , ,, .. . .; ' _+~-- ·-.·-

15. SHAFT SURFACE I 
DOSE 

MRIHR 

29 32 



DlS-ABL£' SOLIDS 

I X: I I I r-- -, I -- l 
Leached H•Comb. Comb. PN 

Seal g Mm- ?03 t Waste Code ,4 - j J Date-· ------------------------
RSWD fJ L} q U ~ Project I 3 0 .:) Transaction 0 ----------------

Item From Net Generator Waste Mpt. Auth. 
!dent. Matrix & Pu ~ 11'1' Date 

t1 Room Box Wt. kg Na11e Personnel Pg/ln 

1 ~)( ~s · .;<_ ;t.~l- r:- t tjt,~ c:2_ lf ,; t> n '#- " c: ·4 ·'· ..... ~-(L • .."!" O . Js- c;s- </~ ll. 'Yl u: 7(: ' 2-

-/, 2 IX FS ~ ~ ; o -F-1 
,, 

~7..1 rr o,?~ I.Z 5'L/ (Z .I"-1 y: -!i 
s-t X .?I -

3 rxfs -~:tt-r:-1 ,_ 
;;~, {,_ ', 0 ~~ ,c./}'\ ! "' I 

j. 4 rx~s ·~ )';.- F 1 
,, 

li" I 4 3,iS' ' S":£. A,ll1 lr.: 9/S-

5 L 
6 / '· 

. / 7 

8 / 
9 / . 

10 / 
HT HASS SNH NET WEIGHT ACCOUNTABILITY CHECK Verified Value ¥.Be. 

Pf/Ltlf-$5 ' 
'12. o.ts') ~ 1. 70 ':4 t!J" Bulk Weight tgz. 7 t'=-5 

i s-;. .3. rJ "j .'5' f 'f ..tj tr , " 

~Lf 0. 9 '3 5'5"'. 1 ~ • 'I 

' ' 

~i~~-!%~~~~~tf_f~~ii~~.i~:::~:~:~::: ~~.;;~-~: .. ~:.:.;.~, .. " -;:·----~~~~;~:~~~:_::j:~--~~-, ··.-· .-_,·:.-_ .-· ~ ·_ -~- ~~_i~~~;,\:~·-/;ti;iliSi:~,~~~- --~~~~~f~-~~:-~-.:-::di-;:;,~~;~.:_:~ki~::~j ''< ., ~~ .. :L-~ l ,. .,~-- - :.~.-=-.:~-:.·.: ..•.. : .:.. :~;:,,. -"'·· -==·, ~ :: :-·-"··- ._ .. _::;:;~.~:· .. -. : :-.~-~~~-:::...:..-:· . .:·~~:.::; ;"_: :.;~/-~;~--~·::::·~~; .. : :.::;::i'.~~~~-;;.·i=J~li 



 

 

 

 

 

 

 

 

S804995 

   



:: 

·' 
~~. 

.• ,'1 ' 

...... 

Radioactive Solid Waste Disposal Recor DrumiD: 009577·· .... \ 

RSWD: S804,95 . /4-.lui-IJ6 

Old RSWU: 

Untc Stilled: 11/1 K/RO 

(iroup: t:MBII WAite Code: A2S 

TA: ~:'\ 

1Jnlltlln11: I'F4 Gro11 Wolaht : I KK.II kg 

ltnnm: ·1.12 MdUinnMIIleaul11lhlll: 

lnltlfll!ll CO 

lo:ntry Date: 7/14/96 
, ... , " 0 " • .. 

\ >". " t ... ~\ <' .. f"'~ :·:,!·.· .. "!. ;· '" "') VJ 
\ . . f .: .• . r.~~ 



NIDIA~:SAL~ 0 

NmA'JE:SALTS o.os S4 Sill 

3 ~~~~~ 17.9S mru~s..i:rs 2.93 52 Sill 

4 ~262.fl 16.-4 NIIJtAlE SALTS 2.17 S2 Si ll 

s IXFS.260-h 21.1 NITilAttSALTS 0 52 Sill 

6 txf$.264-FI 6.36 NITJlAlE SALTS O..J S2 Sill 
.· _ .. 

7 JXFS.~J 4.T1 NmlA~SALTS 0..73 52 Sill 
-.... :.• 

s 
·-.:--: 

na:s:~ 3.63 Nl11tA1E SALTS o . .u S2 5/11 

9 ~267-Fl 1.5 NITRATE SALTS 2..91 S2 5111 

10 ~~ 17.3 NIIltA1E SALTS 1.22 5.2 S/H 
·-·. 

11 IXFS-269-FI 6.12 NTIRA1E SALTS 1.63 52 S11.1 

Us.GJlc 

: 
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0~ 
t 2. 8 

10·79 

0 'l 

3. RETRIEVABLE 
SERIAl. NO. 

0 D Y 'I' 

/<..·· ·'" ') D "''-7577 : • ') ,J ' ,.t · ;j v, , I 

14 ns 20 

7. I'JUMRERS OF WASTE PACKAGES 
CARD· DRUMS WOODIN CRATES 

PLASTIC BOARD 
VOI.UMI • ft3 8AOS OQ)CI!S NO. GAL, NO. 

l • _1 

'' 
~.~· ' 17 18 18 20 21 22 28 

M• MKTKitl 
" • PKKTI 
0. • OAI.'-ON 

8. GROSS ~ 
VOLUME ! 

;z ~1 
27 30 31 

14. OISPOSALISTORAG...: ••• .l ·· .. ~. 1":0~1 16. SHAFT SURFACE 
DOSE 

1

- -
13. OATE 
0 lt;JII)fifO AAIA SHAf!T PIT 

., 'i 



. Setal I ])PM - e;G ?'7 

llS\lD' Lf915 

' lt.ca Fraa 
Ident. 

. ' 10011 Box 
... 

JY.F{'-Wi-~1 4t.8 ; : 1 

2 

3 

4 

5 

6 

7 

8 

. .,... 9 
·v 

-1"" 10 
---=::-

HT HASS SNK 

--g '5"'1 ().0!: ~ 

,)J..Cf'/ j s-;;_ 
t ·n 
0 

Wet 

~ t - I 
~ .~~;. r=::J 

Callli~ 
I I .. 

Waste Code R·-25 \1 P 
Project. I --=20~if ___ _ 

Hatrix 
Vt. kR 

I h ·- I llf 

'-'' ~17Z-+1f ~~"(C, 1~63. h . 3'"'~ 

. i 
j 

! 

I 

Date _________ _ 

tnuactioa I -------· 

Gelae.rator Waste lfpt.. : Alldl. 
I 

'. Dzt;e ' --.e PenODDel l Palla . 

j2JIA~~S {itW ! v. . lj3 

l7 . 

/ . 
/ : 
17: 
!/; 

. ,7· 
./ · 
i/ 

I l l7 
NET WEIGHT 

i3·~ I<) 

/ol.l~ ~5 

ACCOUNTABILITY CIIECJC 
~k 

PrJ.tJss 

Verified Value /~ . 9'9 != 
Bulk Weisht I '- . ?". ;... ,; 

s-...:z ,.,-; o ¥ r 
I '(·JJi'# 



.# 

)t 

;;· ~- ),. 

~ 

~ 

-:;_, 

~ 
' 

11 Df?JI;- z~-~: / 
RSWD I '-f'f'f 5 

I tea Fro~~ 
Idellt. 

I Rooa Box 

1 %f. F.'-- _·U :';":-: :/ J..f~PZ 

2 r:(F r· t;.. :~. _,.-! ., 

' 3 'fsc; - -:· ·- ~, ., 
' 

4 -::!? -2. ~-;: . ,_·; , 

5 lttF~ -l. ~> fl ,, 

6 JiF S-2C.<.t - 1- 1 ,, 

7 I{FS-l.IS- ~~ 
,, 

8 ~-~ h :..'''-- .... - . 
I I 

' ' 9 .J.x r:~ 7tJ 7 -1:-r 
:r 

.,1 10 t!"YFJ-;:::(.~-~~ 
., 

HT HASSSNH 

. 
Dlsc.\liN.BU SOLIDS 

1 ! I I I I 
H-eo.b. Ccab. PJI 

Vaste Code e '2 5 kJP Date ---------------------
Project 1 _.::::3;.;:;0;...-""""r ____ _ TnDActi..oa I ---------

Jet Gese:rator · Wast.e llpt .. Ala tiL 
ftatrix s Pu . l 1ft Date 

Vt. kg lae Penouel PR.!ta . . 
~ ; r; c ~ {fry) f6j tr. ,-; IILh _,r~ ;:. 'i < ; / :r / . - J :~ 

·- . ./ -
; ./ fiLU.· "' /;:. 5~!: • ~5 

-- \ _2.f_; 6 ,2- ~<; w ;: .. 
17·'15"'"' lrT/ (: •. !(: -.... -~' /;.. -1 .- . 

//, ..:..· . ., . - - , -r- ~ K ·~;; , . ' ... · - . /. .) ,t.... - . -· 
~~~I ~,7. l .l7{ ~ .... ~1~ -6 - (:. 52_ ?rl.N"\ Vr I 

{:.-J4 -~"T.._' .JiL- ~J~ • iD i~ 5 ?_ /ZH '""'\ -v. 
' 

4-77 'N.n.A'E- Cvi-IS .. 73 ' >z. ~~~-:... v. 
II 

•i2 (,. ,; 
' -> ' i ·y ~ --:.: _ (, ':, -- I' 

7 . s· .J • . " c • \ :· s lh 7 . .:y ~ 6 . -..:J :5 :'> \ /. /7 
17· 3 ., / . ~ 4 {, ls~ ~ · t 

y ~ ''/,. . 

NET 'WEI CRT ACCOUNTABILITY CHECX Verified V~lue -----------------
Bulk Weight s .. .f f) 2. • .;- ~ 

s €...L (? v---.6- :l.. OJ 2. 



 

 

 

 

 

 

 

 

S805051 

   



:::·;;·::.:·.::::.::: .. :::::·.~:..~ ; ;·,":"".,::;; .~--.. -·:7t~"':":;:~:::~ ::·. :· ::: :~'.:·:-::, ·: :::::~ : :·.:;:, ":':. ~:.::.:::_ -=-~ :::~ .:::-:.::."::"" .. ::::-::.;=::~:.:: :::.-.:.:·",.; .:::;.: .. :::.:.~~' . ~:.::::.: .. :-. :·~. : .-.: :~ ' ·. ·::: :·.::: . :::. ·.~ . ~·.: .... : :. ·::::.-::.:-.:..::~:=====: 

Radioactive Solid Waste Disposal Recor DrumiD: 006789 
16-./ul-96 RSWD: S805051 
··-··---- --.. - .. ------- .. •~-·-•oo·~·· .. .-.... -...-.--..--·-·--·.---------·•••--------------------•·,.--.,-.,. _____ .,,._..,_., ___ ,__. __ ,,.,.,. . ..,_- .... _ .. ___ .. _________ ....... ,_ .. _______ --------· ___ ......... . 

OldRSWD: 

Date Sealed: 9/3/80 

Group: CMBII 

TA: 55 

Building: Pf 4 

Room: 432 

Program Code: 

·.· :· .. , •· .... ·, . ..... ·. ·: · . . ·. 

Waste Code: A25 

WasteDHt: 

Gross Weight : 180 kg 

Additional Description: 

Initials: JT 

F.ntry l>ate: 7116/96 

I •: r.t I ,, .i ,/ ( (/' 



or.n.nm;: oo6789 
.. --· --

Item# ltemlD Net (kg) Matrix MCodt NM MT Aa~ Remarks ___ __ , __________ __________ ~ _______ , __ __ ---·----
·-·--~ -·•• - -w• •--• --·--·-·---r -- --

lXFS·219-FI 3.1 NITRATE SALTS 0.52 52 5!1 l 

2 IXFS-220.FI 4.77 NITRATE SALTS 0.82 52 5/ 11 

3 V425A 1.65 NITRATE SALTS 026 54 5! 11 

4 IXFS.22l·Fl 3.4 NITRATE SALTS 0.5 52 5'11 

5 IXFS-222-FI 13.1 NITRATE SALTS 0.43 52 5:'!1 

6 IXFS-223-Fl 6 .4 NITRATE SALTS 0.3 52 Sil l 

7 IXFS-224-F I 2.7 NITRATE SALTS 0.11 52 5i l I 

8 IXFS-225-F I 13.7 NITRATE SALTS 1.5 52 5!11 

9 IXFs-226-Fl 14.2 NITRATE SALTS 0 52 5/ 11 

lO IXFS-227-FI 10.5 NITRATE SALTS 1.8 52 5111 

II lXFS-228·FI 5 NITRATE SALTS 0.13 54 5! 11 

12 IXFS-228-R I 5 NITRATE SALTS 0.24 54 5:1 l 

13 IXFS.229-F A 28 NITRATE SALTS 0.06 42 7i ll 
----- - -

111.52 kg 
., 

f'-<.. 

·0'-

1 



' 
7 
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., 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

4. ORIGIN OF WASTE 
OROI.IP TA 

M• MICT ... I 
r • ~"••T* 
0 •OAL.LON 

7. NUMBERS OF WASTE PACKAGES 

CARD· 
PLASTIC BOARD 

lAGS BOXES 

0~ 
1 2 · 8 I 1t 12 14 111 

I. 
42 

WASTE GENERA TOR 

DRUMS WOODEN CRATES 8. GROSS ~ 
NO. . GAL. NO. VOLUME · u3 VOLUME ! 

·' S.ff" 1 ' ''l... .... 
17 tl 11 20 2t 22 28 27 30 31 32 

AMOUNT DETERMINED IV: 1 -~~~~ 
A • A"ALYel8 1-
M • M.AIIU •• M.NT 
1C • IC~JMATIC 

~I ·Jn•turll Cf'rtlflo~ thU w.1~ t• h In ~<:corll4ncn 
-------A~R~!-A~R~I~PR~E~S~EN~T~A~T-IV~E---~ --~~~~~t:~iciiM~~ 

c•rtlt l~' thlt ~·,t• ~~~k•q• or 

10-79 

ICdb ) c Ill . 

13. DATE 
DISPOSED 

9 
I 

14 

Is hindi• 1nd tr1 

14. DISPOSAL/STORAGE LOCATION 

AREA SHAFT PIT POST lSI t.AVI" ~ 

- l 
16 16 17 19 20 21 22 26 28 27 211 

H-7 WASTE MANAGEMENT REPRESENTATI~E 

' . ·. _!_-.. ·. : •. ., . 

15. SHAFT SURFACE I 
DOSE 



r ..... 

C> 

-1. 

i. 

-' 

Sed I ~f[ ftJ- (~ l tt J 
RSWD I --------

Ite• Froa 
ldent. 

' Rooa Box 

1 im.r-.;a'i- F ' (;'((,f 

2 j1.r.s -::~..~.,-f. 1 
,, 

) 111.1~rA 
,, 

4 -ti.Fs ·.: ~ •-~ t .. 
5 :f;<FS -~~ :~- r: I .. 
·. 
6 J~FJ"-;.~3 - F I " 

7 rn:rs~:.·l . f. I 
" / a T~r~·.: ;s-F r 

9 T' tF:. -<4J. ~ • F I 
,, 

10 1'-l~ - ~a..., -~· 
,, 

HT HASSSNJt 

S'2 ~- '1 ~~ 

2 
~ 5'/ () . (,J ) 

I .>< I I I I I r- 1 
Leached N•C011b. COilb. PH 

Wute Code --------- Date -------------------------
Project I .3 o(·f Tranaaction I ---------------~ 

Net Generator Waste Heat. Auth. 
Matrix & Pu ~ HT D~te 

Wt. kg_ Name Personnel P1:/Ln 

3./Q n'"'·~-'L ~o ~ o .S;L t, S;l C' . S. lJ~hJe, -5~ 1,, 
'f· 71 

., 
_f)_ . 2~ (, s;.. c.s Y.: 1 I 

, 
I. ~S' 

, o. ;l (, _L;J- !)l.f c. s. ~ if,, ~ 

3.'/0 •• (). SD ~ ~~ fl • ,..., y,; 1,2. ,, 
l3 I I 

,. 
0 . '13 _(. ~~ i"?.. Nl u ?f:t\ , I 

't. % ~ . ft;.q .. o. ~ 0 !>-;).. }), ~ ~I 

,,.., .. 
0, II ~ .S:L i? . ~ X R/LI 

J3·'7 .. 1_~_~0 ~ S;).. R. ,..,., y, t£:z.. 

~ • I 

''~·~ 
.. () ' s,._, /).~ "12:-
,, 

/o.s- /. v b ' S:L {(, '"' I X -=fA 
· ~ 

-

liEt WEIGHT ACCOUNTABILITY CHECK Verified Value ,,,7 lr 
'1 1· 'l7 Kc 

J 
c!J/(" PFLAT~ Bulk Weiaht / ?a .o t=' .. 

,,, " ::- k's f( -" 



1%1 I I I I I I 
Leached H-c.b. C011b. PH 

Seal I 1)~ "'l-l. 7 ~~ \laate Code we_ Date 

RS\t'D I -sr:r&l Project I .)i)q Transaction D 

(t.e. Fro. Net Generator Waste t1g•t. Auth. 
ldeat.. tlatrix & Pu ~ HT D~te 

I Ro011 Box Wt. k1 Na~ne Personnel P_i{Lo 

1 ~~Fs ... ~ ~ ~-F' B'(r,i S".oo t1A/;,vS*:~ ().I 3 /;J.. s'l ,-} ~- , ~'~~~~ y, I ~~~ 

2 T.;<IS • .,_A 9-lt f 
.. S'·D o .. 

C> . ~ cJ 12. 5'1 rl £A /, ., 
. "2,... 

3 'Ttf!- .t~CI ... ~A ., 
~soD 

.. 
tJ.n f. '~ 'I~ rl· ,,.) ~ V, '/), 

, .£ / I 

4 I 

5 / I 

I -1: t - . 

6 / 
1 / 

\"·. 8 / 
9 / c , 

10 - . . · - - v 
trr MASS Smt - NET \lEI GllT ACCOUNTABILITY CHECK Verified Value -------

8 
~ 

~~ 1 s .u.. r; =tf- I Bulk Weiabt --------

... i;_ c. rt(, j • I n 
0 

c.·'( .o t:c 
.., . 
I ...... 
0 



 

 

 

 

 

 

 

 

S805289 

   



.... --~----·--·----· ... -·- -----··--.. -·-.. -------·-·-· .. ~---------· .. ·-·------·--.. -- . ' R.adioactiVe-so.udwaste. Dispos.aiRecor ________ »;~-;io: oo9263·~ · :·, · :· · 
18-Ju/·96 RSWD.: ~60~~~?. ::.: .. ,:: .. 
_,. _ __ _,__.,,._..._...,.. __ ,......,.~ ... -,_-· ... ·-••• .. -.-..,-.._.......,., _ _ ... _y_-o••••-;~·•••--··••1--.-·•• •••_ .... ,,_....,._,.., ____ ,._..._-.,.-____ • 
·-•o'Oo4>. ......... - ..... - .......... ol> .. __ ~ .... . _ ................ __ ....... _____ . ........ ...... . _ ........... 4 ................. ............. _, ••• __ ,_,1o.•'""' "''" .... - .... -_, ____ .,.._ ... _..,_~ : 

OldRSWD: 

Oate Sealed: 11/25/80 

Origin of ~~stc 

Grour•: CMB II 

TA: 55 

Building: PF4 

Room: 432 

Prograun Code: 

Wustc Code: A25 

Wnste IJesc: 

Gr·oss Weight : 21 3.2 kg 

Additional Description: 

lnithtl~: JT 

F.ntry D11tc: 7/18/96 



MCode NM MT Autb Remarks - --
1 IXFS-270-Fl 12.68 NITRATE SALTS 0 52 5/11 

2 IXFS-271.-F 1 12.73 NITRATE SALTS 0 52 511 I 

3 IXFS-272-Fl 17.94 NITRATE SALTS 0.17 52 5111 

4 IXFS-273-F 1 32.72 NITRATE SALTS 0 .71 42 7/ ll 

5 IXFS-274-Fl 29.54 NITRATE SALTS 0 52 5111 

6 IXFS-275-Fl 18. 18 NITRATE SALTS 0 52 5i ll 

7 IXFS-276-Fl 16.36 NlTRA TE SALTS 0 52 5/ ll 

140.15 kg 
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3. RETRIEVABLE 
SERIAL NO. 

7. NUMBERS OF WASTE PACKAGES 

CARD· DRUMS WOODEN CRATES 
PLASTIC BOARD 

VOLUME· h3 BAGS BOXES NO. GAL. NO. 

M • MCTC"J 
r • r&cT• 
G • IIA'-L.ON 

B. GROSS ~ 
VOLUME ~ 

0~ ~ ~ I ~s:s • ,2. ,.., 
2 · 8 9 11 12 14 16 17 18 19 20 21 22 26 27 

WASTE GENERATOR 
turc certifies that wa~te ts In •ccordanct 

H·l AREA REPRESENTATIVE 
ctrttfte• that wa•t• racktge or 

10·79 

lleable d1 sal remenu. 

13. DATE 
DISPOSED 
MMODYY . 
9 14 

handi 

14. DISPOSAL/STORAGE LOCATION 

AREA SHAFT PIT POST lSI LAV!R ~ 

l 1 I 1 
16 16 17 19 20 21 22 25 26 27 28 

H-7 WASTE MANAGEMENT REPRESENTATI'lE 

30 31 32 

15. SHAFT SURFACEJ 
DOSE 

MR/HR 

29 32 



X 

2 .... 
~ 
n · 
0 , .., 
I .... 

Seal II ~(-"'l . -q-~ ~ 3 

RSW D 5:1-,P::, 

[tem 

D 

1 

I 2 
I 

3 

4 

5 

6 

7 

8 

9 

10 

From 
I dent. 

Room Box 

.rtFS -;llo·F 1 qr,, x 
l:r~H ·2.,J-F-# ., 
.:r.tr:s- •1-:t, FJ 

,, 
:tXH -~-n-~_1 ,, 

! )(FS -~,'1-F I rr 

:nrr=.s ·::t.l~-F' ,, 

~XFS-~, jp- J:. I '• 

tiT 

Jj;.. 

5;2. 

KASSSNH 

b• 7/ ~ 

D· 11 j 

I I I I 
N-Coab. Comb. 

Waste Code !12:S"" 
Project D 3o~ 

Net 
Hatrix g Pu · 

Wt. kg 

J;l. !r_~ In·~ 1\h )4 H~ 0 

ll·1~ 
,, 0 

J1._54 '• 0. 11 

3.;l. i ;2 ,, D ,) I 

'J.li.S'/ ,, f) 

I g , I 2 ., 0 

I(,· 3k 
,. 

D 

NET WEIGHT 

~~. 72- K.s 
/61· tf~ 'kj 

ACCOUNTABILITY CHECK 
01\ fFLit s;; 

oK 

[~I 

PN 

,. ttT 

lo s~ 

(p ~~ 

" 5~ 

- - 112 

' SJ.-

I 
Sl... (p 

' ~~ 

Date 

Transaction I 

Generator Waste Hgmt. Autb. 
Date 

Name PersoMel P_g/Ln 

~ '1. !? y,:· ''/, i 
K u!Jg 
y,; 1}12.~ 

X ,, "/21 
y,; "6.f 

. ~ "/lj· 
I / 

. / 
v . 

Verified Value ,$' d'#= 
Bulk Wei&bt :lJ ~ • I 2 k'j 

,.: .. 
}ft. 

~~ 
:~'-

.:~ 
1. 
.< .. 
j 
~:~ 



 

 

 

 

 

 

 

 

S813385 

   



·' 

Radioactive Solid Waste Di$-pos . .-1 Re~.or 

OldltSWD: 

Date Sealed: 4/28/81 

Grouf1: CMU I I 

TA: 55 

8nlldh111: Plltl 

l~0111n 1 4J2 

WR!Itc Code: A25 

W1111tc llcso: LEACHED SOLIDS 

(1rou Wolght 1 200.4 kg 

r\ddltltmnl Ootcrlptlun: 

lnlthlll: JT 

· .... ·:: 

'. · 

[t:ntry Dato: 7flr6196 



2 

3 ? 

4 JXFS.351-Ft 

5 IXFS-? 

6 IXFS-354-FI 

7 IXFS-3.56-Fl 

15 

25 .. 45 

11:1:1 

10~91 

29.09 

~i.E-~IS 
~TESAI.TS 
MITRA "IE-SAL lS 

NITRA1E.SM. TS 

10172q 

0 52 5111 

.34..04 52 5!11 

52 5/Il 
ij 52 5111 

10 52 5.-11 



.t· 

:· . -· 
' 

. ·'· .,, ... 

--;---·~··-···· --~·-· ··-.o••"" "l 
I. I'OIIM NIIMUUI ......... ·--1·-;;·;;o ~;.: .. 
s a · ·"~~ ·O~ _, ___ .J_.J_.J.......J:::..J_ • 

' t I I , . . .. ~-• • ' 

l ( ! ,;, T! 

111 <\1'0~ 111 

, .,, '' · , I• . 

Pl.EASt R_~AP:: l,~:~T.J~H9.-T':?.~~::9,~,:H,~;:~~ !\: · 
LAsL AA.DLQACTlV~. s()ijo .wA$Te_. 

ot8PosAi.RecO"Ro F(i.~M · · 

~r 
.. ii / WAS TE MAN 

t:>i\2~.~~:. HtHidd AU 0. llOI;,.':, .... ~;,· .• ,;::~-/{~~ • .f;<;,·~; .:ii.fiiif.i:~~~~ibiij~~~~~~ 



C"' 

~~~ 

--..... 

,. 

S-eal f DBM "15< oq 
ISWf S3f/~ 

.,/ 

)( 

./ 

3 ... .... . 
l n . 
0 

[tea Froa 
!cleat. 

I . Ro011 Box 

1 !I~tr, ;.;t.n .- ·1 Ll hlt 

1 ~B ~q=JFI Jl 

l . . • • > . . -

4 rrtr : . ~$~ - r t · ~ 

s rXF~-? -.· ::. } 

6 Itr.J · :-!J./ f I '4 

7 T .y:--. -:;:L: r--·-, ,, 
8 

9 

10 

HT 

.52_ 
HASS Smt 

~~.5;. 

I /I I I C:=] r=:-1 
l.eached N-t:a.b,. ec.&. PH 

Vaste Code II- :2·.5" ~ 
Date ------------------------

-. f "'' -~~OJeCt ,., ~ "",' Transaction I ---------

Bet Generator Waste tlgat •. Alldl . . 
Katrlx gPu t Ht Date 

Wt. kg ' Hue PersODAel Pt:/l.a 

¢ 
,.., K L.. "'! . & r ~ :·-:-r - < ('", t<i 

. 
.J i 

..N.·.i....- .• \-\.: \ T . : -._-. · . :-...;. ~ _, '- . ' 

IS- o '1': ... H ¢ {.., sz.. ~'. 0\ 
! ~~7 · 1 

._) ' u ' ' i -· .. ' . - J I . 
- - #' -· . - t 

- .. 'i 

~w . ·l'il It ~'i q l 
17.;: ~, _, ,_ (, 

I - - ~ 

: 

y~ - -! . . - -. .• . ~ . - ~· , 1- 1/ . . , __ . ·-( . . . . - - : 

.. 
l · ' ·' ; •y,·· fo.c;l . . ~ l ,, 

i --. '--
.,. 

I . • 

J i~ "1. q 6 ; ~ i ~~\ ~~ > ~ /- - -
.~#o..q /I).(} . . . 

/- . ·• . / · 
I \/ 

V , 
- -- -

NET WEIGHT ACCOUNTABILITY CHECK Verified Value ~ &: S L 
Bulk Weight ? ...., 0 ~ ./' '·· , , <' , 

f'"l 'i ":'. I 
~ ... -. · .....r u ~ ;-- '!:'-> :::- :... f~ ;: ..:; ,,, . 

'-1 • • 



 

 

 

 

 

 

 

 

S813389 

   



·a;di;;~;ti~~~·· ··s~fid~,~w;;t;:iis~p~;;~·~ai.~~R;enr n., ... ;~.·l).:no· ·oa·· •~·.. · 
. ' -· .. , ... .c•.f:V .. ,.,,f;." P~.·~' ... :;,.,:,.,:. 

26-Ju/-96 asw»:··$,ii3i9'~ -:,:·>. :··:.· . ·. . ' 
:::::· ~·::.::.:::~ .... ~.-:::::-.:.::~;::::.:·:-,::;:.:;:;;;:::-::.~: ~: .. :::::: .. ::.::;· .. -:-.::.:;.~:::;:.:.::::;;;;.::-',.:::::·...:.:::.:.=::::::.::::=::~::::.:;-.!:::::=::=::::.::.:::.'7;~:.:.~...::.=.:.::·:=:.-:;::.;.,."!;"~·,::.:.i..:~~~~ ',: '. : ' -~ ': .. -:~.0-_::·: ·r.: ·::·:·: 

Old I~SWD: 

tlntc S~llllld: 4/2W!II 

Corour•: CMU 11 

TA: 55 

Uulldlng: PF4 

R(iom: 432 

Waste Code: A25 

W1t8hl D.,sc; L.BACI·IE;ll SOLIDS 

Orou Wtl(lht : 1145 kg 

Additional Description: 

lnltbll!it J'l' 

Entry 0Atc: 7/26196 
\";::,. ... ~. '(!!. " ' ,t,.,t~ ,l'>';,o ···' '~ ,._,. v ·\ ~~-· 'IIi:~ ~-~ 



2 

3 IXfs.3sUI 
--

4 IXFs-359-FJ 

12..27 

21..36 NITRA~SALTS 

29..55 NlTRAIE SALTS 

U7..59kg 

52 5/H 

0:..81 42 5/H 

18.4 52 5/ ll 



- ~ 
') 

Pl. f: ASE.: R!!; AO IN$TtnJ.CfiQNS QN ... tlA~K. CA~~ F.~.r:~ . 

t ASL RADIOACTIVE SOL.IP WASTE 
DISPOSAL RECORD FORM 

l
... .. ... · ···-~ --- --

,}. ~IET AII::V AU U: 

SERIAL NO. ----
D, 0, 'f, ~. '6', 

-·----··--·----~·-------·-----·--·---------..... 

~-; · KILO(iflAM 
- - .. - ··- · I' • I'OUND 

M • MET!'JA:I 
F • flEeT 

8 . GROSS ~ ~~ llWJI~._ 
VOLUME ~ 

~ 1'1 

SURFACE 
MRIH" 

10. nnoss ~ ..... J ... =J.ON _____ _ ___ .,. .......... __ ,_~·--.... --····-... ~·--~"··~-·__,...,..-,... ___ ........,._,..,...,.._ ______ ~~ 

... --~-~ .. ' u H r § G}-~;-t2·~;~~--~:;9.~~-~--~~ ~s .. c ..... n ... _r r_,r ___ , o __ · N __ o .. _r-__ P_A_c __ K_._ __ , N_a_·_ -~A ___ N ____ o_P ___ A __ c __ :K ___ A_G..,, t_N_o.......,. ___ ~ ........ ----.....,..,~ 

l..:ir 5, 0 l .... -' -' ... : .. : ..... .!. ... ' ... ': •..• ~' . ~..!.....,....!.1 _!,_....!_...,!_,.!__,!_.J...,_J..._L,...l..,_L,...:..--1...._.1.-.J......J'-J.--.!--l-..J-..L,.....;.J: 
1 :Z . :·IAOIONL/C LI UI: CO 

NliCI.I()~ 

,..::.t.,;...:;:.:~:;._----4 /\MOUNT DETERMINED OV: 
A • ANAL VSIS 
M • Mt:ASUR E'MENT 

E " F.STIMA 1'1! 

i -~- ,' . !. ~ ~--:- ~ - · l~ ' 
i ·. :--. -T , ·. "·-! i r .-- ! __ ..._. ... --~-~f--4-...... --+.....-1 

~ ~;. O.t·tif· 
... ::J .......... \~'ii. 'sl'Vii'fN'Ii1f.\l', !il ..... _ ... ... _. 

,tJ, ,,,,,,~~, ,,,,,,,., '''·'' ~v. ,,,,.lt ,, • • .,,,,,,,t, .. •" ,, ,,o 
i l / l f i /U 11/tft.t t l i lflUJ.JI f t'f/f/Jtl'lfh'lth _ 

I I I II\ I I 
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M M ! I It '• ' 1 

j I I I 
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ACCOUNTABILITY CHECK 
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HT 
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nate_- __________________ ___ 

Traosactioo I ----------------~ 
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.. 
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S813545 

   



======== ·--- - ... ':'.-.---. ·---~-·~·::::;;:::;;.:;::;_-._ .. =-=:.~-:::;::::::~::::::::.-;:~;:.:::.:.::::-.. ....-;.::.::~=--:::---:::-.. :;:.::.:::;_-_____ ... =...::;;::: 

Radioactive Solid Waste Disposal Recor DrumiD: 008808 

27-JII/·96 RSWI): S81354S 
::::=-----::-;:;;-;;.:··=::::;; 

_, ..... .,..,., ________ .. _______________ ~----............. __ .,. __ , _________ .......... ,_, ___ ..,. .. ,_. ........................ _.._ __ .... _____ ,. __ , ___ _ 
-----··----·-·--- ------·····-·-·----·-···-M· .. -·--.. -... -·,0000·-·· .. -------·-·---

OldRSWD: 

Date Sealed: 1122/81 

Group: CMB II 

TA: SS 

Building: PF2 

Room: 432 

Program Code: 

Wnstc Code: A25 

Wnste Dcsc: L.EACIHm SOLIDS 

Gross Weleht: 190 kg 

Additional Description: 

lnitlnl!l: JT 

Entry Date: 7/27/96 
• I ' : ~-· I 

I 0 ·. , ~ ' J ·t( ~ - - · 



»mmiD: ooBSos -
ltemN lle8ID Net('&) Matrix M Code NM MT Aa.. Reaarks 

I IXFS-29S..Fl 23 NITRATE SALTS 532 52 5/11 

2 JXFS..299-Fl 12.5 NITRA'ffiSALTS 1.25 52 Si ll 

3 IXFS-JOO.Fl 727 NITRATESALTS 2.1 52 5/ 11 

4 IXFS-301-FI 10.91 NITRATE SALTS 2.4 52 5/ 11 

S IXFS-302-FI 5 NITRATESALTS 0.47 52 5/11 

6 lXFS-303-FI 13.86 NITRATE SALTS 0 52 5/ll 

7 IXFS-304-FI 6.14 NITRATE SALTS 0 .6 52 5111 

78.68 kg 



PLEASE READ INSTRUCTIONS ON BACK CAREFULLY 

0 V y 

z..~Y. I 

LASL RADIOACTIVE SOLIO WASTE 

DISPOSAL RECORD FORM 

J . RETRIEVABLE 

SERIAL NO. 

4 . ORIGIN OF WASTE 

7. I-lUMBERS OF WASTE PACKAGES 

CARD DRUMS WOODEN CRATES 
PlASTIC BOARD 

VOL.UME·h 3 
PAOS BOlCES NO. GAL. NO. 

8. GROSS 

I 1 I I 1 
,, s-S 1 I I I f 

9. PACKAGE RADIATION 

SURfACE 
MR/HR 

ADDITIONAL DESCAiflTION OF PACKAGING AND PACKAGING MATERIALS 

.-------
13. DATE 

DISPOSED 
M M 0 0 V v 

I I I I I 

~~=:.:.:-.---~ AMOUNT OETEAMINEO ltv : 

A· ANALYSIS 
M w MEASUIIEM~NT 

E • ESTIMATE 

14. DISPOSAL/STORAGE LOCATION 

vi 
ARfA SHAFT PIT POST lSI lAVB' ~ 

1 I 1 1 I t I I 

15. SHAFT SURFACE l 
DOSE 

MR/HA 

II .L 
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Date 
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=-~~~~~~~~-=~~-~--~~~==-~;:·~~~:;==-·=-~·~==~~~~~~ 
Radioactive Solid Waste Disposal Record DrumiD,: oiQ~9..4: · .... 
10-Jul-95 ~==:.·.==-· RSWD: ~· ·. ~~ .. ~'$~ · .. : .. ·• 

. . ' .<.:::\':·· ... ··:.;; __ :·:.· 

Old RSWD: 

Date Sealed: 7/27/81 

Gruua,: CMBII 

TA: ~~ 

Bulld.ng: PF 4 

Room: 432 

Program Code: 

Walle Code: Al~ 

Wllllte De~: LEACHP.O SOLIDS 

Gro11 Weight: 21!5.9 kg 

Additional Deacrlptlon: 

fnUial.: SB 

tntry Date: 6/2J/9' 





:J. RETRIEVABLE 
SERIAL NO. 

7. NUMBERS OF WASTE PACKAGES 
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I . L ... L .L . !..~ . ··---L . . ~J...,.. 
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2 

3 IXFS-432-FA 

15 

65.91 

52.05 NITRATE SALTS 

132.96 kg 

MCode 1'31 

9.25 

10.31 

4.57 

53 5/ IJ 

52 Si ll 

52 5/11 

l 

:·~ 

· J 

:.{ 
·.;~ 

} 



:.J. RETRIEVABLE 

SERIAL NQ. 

7, NUMBERS OF WASTi: PACKAGES 

CARD DRUMS WOODEN CRATES 
Pl.ASTIC BOARD 

VOI.VME·ft
3 

BAGS BO)(ES NO. . GAL.. NO. 

I I I I I 'I/' ~~ I I I 
I ' 

UCTIONS ON BAC~ CA'R"EFU 

8 . GROSS 

VOLUME 
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3 

F • FEET3 

~ • GA ON z 
;:) 

SURFACE 
MR/HR 

AL DESCRIPTION OF PACKAGING AND PACKAGING MATERIALS 

13, DATE 
DISPOSED 

MMODVV 

I I I I I 

,.21.~=~----4 . /\MOUNT DETERMINED BY : 
A~ ANALYSIS 
M • MEASUREMENT 

• E • ESTIMATE 

H·t Ai!ieA A EPRESENfAfivE W-- -=~~;;j~efi~~i§m~:it:~ 
$ /gn11ture r:~rtiflfl th1t w11te pnck1ge or shipment 
/1 11fe to h1ndlc 1nd tr11n.porr. 

14. DISPOSAL/STORAGE LOCATION 
v; 

AREA SHAFT PIT POSTISl LAYEF ~ 

I I I I I j I I 
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'I ·,; 

Radioactive Solid Waste Disposal Recor DrumiD:011377 

t/4-Aug-96 ltSWD: S818435 
.. ··--·" ::~:-:: : ;:. -::-;-~- -- -·· _·--;_ -~-

OldKSWD: 

Date Scnlcd: 12/16/1! I 

Grouat: CMBII 

'I"A: 55 

llulldlng: I,F4 

R1t0m: 432 

Pl'f)amm Cnde: 

0 - o --· F• o ,.. ... ... . ... ... . . .. .. -

W11stc Code: A26 

Waste DcK: I.EJ\CHEO SOLIDS 

(iroSll Wcljlht: I 59.1 kg 

Additional Dt"rlptlon: 

lnltlnls: < '(i 

J.:ntry l)ntc: 11/8/96 



~7· ~· 

{'': 

c 

~, .... 
-,.· .. 

~ 

Discardable Waste Log Sheet 
I tell!# llemiD Net (kg) Matrix 

-· 
IXFS-469-F! 15 NlTRA TE SALTS 

2 LXFS-470-F! 10.45 NITRATE SALTS 

3 IXFS-466-F I 5.68 NITRATE SALTS 

4 IXrS-471-Fl 30 NITRATE SALTS 

5 IXFS-472-fl p~ 
-J NITRATE SALTS 

6 lXFS-473-FA 18.4 NITRATE SALTS 
--
91.83 kg 

DrumiD: 011377 
M Code NM !'tiT Autb Remarks 

0 .. 79 51 Sill 

-Ul 52 Sill 

3 .. 36 52 Si ll 

5.7-S 52 5/11 

0.003 ·U 5'11 

:..:s 52 Si ll 

] 



0~ 

PLEASE READ INSTRUCTIONS ON BACK CAREFULLY 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

7. NUMBERS OF WASTE PACKAGES 

CARD· DRUMS 
PLASTIC BOARD 

BAGS BOXES NO. GAL. 

I 
J, ~SJ~ 

WOODEN CRATES 

NO. VOLUMe· h3 

1-

I ' 

8. GROSS ~ 
VOLUME ! 

1 2 - 8 8 11 12 14 16 17 18 19 20 21 22 26 27 

G~ 
1 2 . 8 

4-90 

13. DATE 
DtSPOSEO 
MMODYV 

8 14 

--·· ·- --
14. DISPOSAl/STORAGE LOCATION 

vi 
AREA SIH\Ff PIT POST ISI lAYEft i? 

_l 1 -
IIi 16 11 19 20 21 22 25 26 27 711 

H-7 W.I\STE MANAGEMENT REPRESENTATIV.E 
'+ :... -- :..:· c. • ;. ;'-':r•,:;_ • .:~ f. . '• ' • "-I :• •' r •"" ~--. o-1, .1· ,:_ .• ~,-~--&_- .•.-,._.~ ,-' • ,·, •!, '"'••' • • : ...... 

1!1. SHAFT SURf ACEJ 
DOSE 

MR/HR 
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Date ------------------------
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Generator Waste Mgmt. Autb. 
Date 

Name PersoMel Pg/Ln 
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/)!/J)f Y, 13fA, 
ij+r'J.;.,.-c~ X ro/. . 

• l .. J ! 
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.-~~ ·.· !i 
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. / 
/ 
,/ 
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Verified Value -------
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Radioactive Solid Waste Di$posal Record DrumlD:OU323 .· .. 

~~.,:-~:__,-~..;"',-:;;;:;'.;;:;;;:;~·:.:;;;~:;::;;::;.:.:::~:.~~::;;.~=,';=·;~':"..;:;:::;;;::;:-.;~;:c;;::,~.;;:-;;:;::;;,::;:;,;~::,-:;:-.:::~~=·':,..::.~~l'l······· .. ~q 
Old RSWD: 

DMh~ Se~tlcd: 1/8/82 

Group: CMB 11 

TA: 55 

Building: PF 4 

Rocun: 4~2 

Program Code: 

Wa.te Cude: A26 

Walle Dest: LEACHED SOLlDS 

Gro1u1 Wela&ht: 197.3 ks 

Additional D.:Jtrlptlon: NITRATE! SALTS 

lnlthtb: SB 

E11try DMte: 12/13/9~ 



--~ 

Diseardable Waste Log -Sheet DrumiD: 011323 
.l.teml ltadD Net (kg) Matrb: MCode NM MT Aadl ~ 

1 IXFSWFB 22.05 NITR.AlE SALTS 8.73 52 5/11 

2 IXFS-188 Fl 2.05 NITRAlE SALTS 6.98 52 5/11 

3 IXFS4880X 16.59 li.TI'RA 1E SALTS 0 52 5111 

4 IXFS489Fl 15 NITRATE SALTS 18.75 52 Sill 

5 IXFS490Fl 36.51 NITRATE SALTS 16.19 52 5/ll 

6 IXFS -'91 fl 3L59 NITRATE SALTS 11.46 52 5/ll 
-

123.79 kg 

1 

. :· : 

ti'i':!,,"'·~,:.:·>iY:::~ --~--"":'~o•.:..:- -··· '; _,.,,<,.' .: ·: __ . :-:.: ·.. •· ··· _ . .,;.:-;/: . . ·..,·.<;-;-.. · ,,,,:: ·, · :::-:· .. - ... · .. ·- . '~- •· '· . ._. -.. . . ••. · .. - ~---- ___._._,. -· .. -,·.•··- ... , ,. ' . <c~{j 



,. 

.. D.··· 

PLEASE READ INSTR UCTIONS Ol'l BACK CAREFULLY 

LOS ALAMOS RADIOACTIVE SOLID WASTE 

DISPOSAL ni~COHD FOnM 

.•. -.,~· · "~ ............. .. .. ~~ .. ~····" 
3. RETRIEVABLE 

SERIAL NO. ------
Q_J_l.L~ I a,, 
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Radioactive Solid Waste Disposal Record DrumiD: 011374 
13·Dttc-9S . __ .,.. __ .. __ ,.,... ____ ,... __________ , .. _ 
-··---.. -·--.. ---------·-.... - .... -.... 

Old RSWD: 

Datte Scaled: 1126/K2 

Group: CMBII 

TA: 55 

Building: PF 4 

Room: 432 

Program Code: 

W1111te Code: A25 

Wa11tc De~e: LEACHED SOLIDS 

Groat Weight : 236.4 kg 

Addltlon•l Dcscripdon: FROM 434 

"nltlal•: sa 
Entry Datte: 12/13/9$ 



Discardable Waste Log Sheet Drumm: 011374 I 

" 
Item## lte8ID Net(k&) MatrU MCode NM MT Aa1h Raauks 

1 IXFS497 FB 10.9 NllRATE SALTS 0.63 54 5/ll 

2 IXFS498Fl 9.55 NITRATE SALTS 0.63 52 5/ll 

3 IXF.-990X4 20.68 NITRATE SALTS 1.16 52 5/ 11 

4 IXFSSOOFl 17.5 NITRATE SALTS 2.85 52 5/ll 

5 IXFS50l Fl 39.31 NITRATE SALTS 5.77 54 5/ll 

6 IXFS502 Fl 16.59 NITRATE SALTS 1.33 52 5/11 
-

114.5-l kc 
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PLEASE READ INSTRUCTIONS ON BACK CAREFULLY 

LOS ALAMOS RADIOACTIVE SOLID WASTE 
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:A~S ~~~- ;o~~~~- v:u1~~ 

12. RADIONUCUDE CONTENT 

AMOUNT + 

1/) 

t: 
2 
::> 

Cw CURIE 
M - GRAM 

ERROR ON 

AMOUNT 

M - Mf.TEA3 

F w rt:I:: T3 

t 
GROSS- ~ <J. ~ G'1Lt.9!L. ., 
VOLUMf; 5 -----

1 

9. PACKAGE llADIATION 

SUFII'I\CI: 
Mfi/HI~ 

/\MOUNT DETERMINED BY : SS MATERIALS 
WRITE OFF 

+ 
A~ ANALYSIS 
M ~ Mfi ASUAE:MeNT 
!! • ESrtMATE 

'ADJECT 
ACCOUNT I CODE 

~~~ t-1~ .. 
cAi.hfP t. rf~a. rf~e~~MrtVI 

1-1 . DISPOSAL/STOnAGE LOCATION Hi. SHAFT SURFACE 

~
-----~ 3. DATE 

__ ::::,~:~~ ~-
DUSE ·----3--MH/ICR 

- - .L . ..l.-.L.. :~~+~~~Er-~·~·~J~:~ J 



PLE ASE READ INSTRUCTIONS ON BACK CAREFULL V 

LOS ALAMOS RADIOACTIVE SOLID WASTE 

DISPOSAL RECORD FORM 

3 . RETRIEVABLE 
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RadiQa~tive Solid Waste D.ispospl Record Drum1D:·OH326·· ... ·.· 
/J.I)cc·95 

OldRSWD: 

Date Sealed: 2/22/82 

Group: CMBll 

TA: SS 

Building: PF 4 

Room: 432 

Program Code: 

Waste Code: A26 

Waste DeK: LEACHED SOLIDS 

GruJJWelght: 218.1 kg 

Additional Dc~~trltttlon: 

lnltlala: sn 
Entry Dat&:: 12/13/?S 



Discardable Waste Log Sheet 
]taD# ItemiD Net {kg) Matrix 

1 IXFSSIOFB 75.22 NITRATE SALTS 

2 IXFS 511 Fl 51.36 NITRATE SALTS 

3 IXFS 512 FA 20.4.5 NITRATE SALTS 

147.03 kg 

.~ ... 

~: -\ 

r,;-.. 

DrumiD: 011326 
M Code NM MT Aath Remarks 

87.47 52 5/ll 

12.71 52 Sill 

123 5-t 5/11 

} 

,. 

·.~;~ 
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Radioactive Solid waste Disposal Record 

Ret serial Number (DrumiD): 009736 

RSWD Form Number: 8823124 
Old RSWD: 

Origin of waste 

Group: CMB-11 
TA: 55 
Building: PF-4 
Room/Winq: 543 
Program Code: 

Date: 04/15/82 

Waste Description 

Waste Code: A-26 
Wailte , o.·•oriptionr 
LEACHED SOLIDS 

Additional Descriptionz 

The Noncertified TRU Waf.l.te s~pp~emental Data Sheet 
was not inoluc1act· irt the data padka;e . 
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. . ·. 

· .. :IXPS-543Fl 
:.: .IXFS-544Fl 

Proce$5 
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Ret wt 
(kg) Jli¢rix· 

91.000 ~ SAL'lS 
68.orio ~ SALTS 

Ilea& 
Code 

Honcertifiec;l Waste Dr1m Kateria1 SlDIIIaey 

Gross lift {kg): 

Kateria1 
Type 
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Slll!l 
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32. 

32. 

262. 

Ite.s Bet 
wt (q) 

159.00 

159".00 

SJIII 
(9') 

ABth 
liT · (~) 

6. 52 5/:U 
26. 52 5/ll 
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AREA SHAFT PIT POST lSI LAYm - ~ 

I I I I I i I. . I 
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Radioactive Solid Waste 

OldRSWD: 

Date Sealed: 4/28/82 

Origin or Waste 

Group: CMBII 

TA: 55 

Dulldilt&: PF 4 

Room: 4:l2 

Waste Code: A26 

Waste Dete: LEACHED SOLIDS 

Grou Welabt : 200.9 kg 

Additional DestriiJtlon: 

lnltlldi: SB 

Entr)' Oataa UIU/95 





-·------. 
3. RElR:EVABLE 

SERIAL NO. 

---.. -------------...... 

E
ROSS 

OLUME -
. 

7. NUMBERSOFWASTEPACKAOES 

f
AD DRUM·-S-,.--W-0-00_E_N_C_R_AT-E-S~ 

f>LASTIC AAO ,.. 
DAOS xes NO. OAL. NO. VOL.UM6·fl-» 
-- --4-~-...f--- ...... -·----i 

I I .~~-L~~~~~~~~~~~ 

. J.lo!.,~~-----4 AMOUNT O.ltfiU'IMINi b OV1 ' 
A . ., ANAL VIla 1----...o~~~ 

13. DATE 
OISf'OSED 

M M 0 D V V 

. ...J... _ _L_j __ , t 

M " MUAtU"IIMeNT 
I! •I!SfiM~i'l! 

14. DISPOSAL/STORAGE LOCATION -1"1'""' ._....._................ .............. . ·. -....-~ -~""'--

M ilA SliAPT PIT 1'0!11'181 
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Radioactive Solid Waste Disposal Record DrumiD: ~ QJ 
05.Jui-9S RSWD: 587~, . S·~· ' 

OldRSWD: 

Dnte Sen led: 12/1 5/82 

G&'OIIJI: MSTPO 

'fA: !i!i 

Duildl11g: PF -4 

Room: 432 

WuNtc Code: A25 

W 11stc De He: LBACUED SOLIDS 

Gros~ Weight: 162.1 kg 

Addltlonill DcHCl'llltlcm: MST-12 

lniliniH: CO ./ 
t• · e"'+-e~ '(/t 'S(ftG> 

Entry Dntc: 6/22/95 



:~·:Discardable Waste Log Sheet DrumiD: 13748 
Item# ltemiD Net (kg) Matrix MCode NM MT Auth Remark! 

IXFS-682-FA 42.05 NlTRA TE SALTS 173.1 52 6111 (;.4~-& 

2 IXFS-683-F A 5.23 NITRATE SALTS 4.93 52 6111 v- -'iwi 

3 IXFS-6~-FC 8.64 NITRATE SALTS 6.47 52 6/ll Cr -"{"~ 

4 IXFS-685-F A 19.09 NITRATE SALTS 7.27 52 6/ll (r~-i"i 

5 IXFS-686-F A 12 .. 95 NITRATE SALTS 5.59 52 6/11 

87.96 kg 



.. .. :.-. .. ·· .. . -----~- PLE ASE READ INSTRUCTIONS ON BACK CAREFULL V 

1 FOHM NUM (IE H ............. - -· ;:. -: ·.::;8-
!:;_, _B j . ~ .... ~:. ~'_ 

-------------

LOS ALAMOS RADIOACTIVE SOLID WASTE 

DISPOSAL RECORD FORM 

4. O RIGIN OF WASTE 

Gr~OUP 

-
8 . GROSS 

M • M FTF R:I 
f FEF.1 3 

~G . GALLON 
z 

CARD 
PLAST IC llOARO 

1 ---BA_G_S~~B~O~X~E~S~·---N-0_. -4-~~---r----------4 VOLUME ::> 

t< ~ KILOGRAM 
P w POUND 
I. JON 

C •· CUR II:' 
12. f\ADIONUCLIDE CONTENT M • GRAM 

! en 
1- ERROR ON 

!I z 
NUCLIOE AMOUNT ::> AMOUNT 

/'11.1. ,.!{~ l<t'/17~ E 'rf~~ ~ ' I I 

' I 

E 

' . .. L I I I I I I 

I 
E 

I I I I ' I I I ' I I f 

I (; 
I I I I I 'f L..L_ t--'- ' I I ,-------· ··- 1-· 

E 
. __ _! __ L...L.. ·--1---1- 1--

[ 
I 

I I ,2, 1,1( 

AMOUNT DETEAMINEllllY. 

A ~ ANALYSIS 

±.I M • MEASUREMENT 
E • ESTIMAT E 

E ~ 
E 

I 

E 
I 

E 
I 

E 
·-·· - '- ·-·-
E 

SURFACE 
MRIHR 

-
SS MAT ERIALS 

WRITE OFF 
PROJECT 

ACCOUNT CODE 

71'1 .3tJ'i 

--·-i~_:_:~ I ~:~--: .. _ ..... l .-J. _.1 ___ -·· ---~--- - -- ... . .. , ... _, ___ .. _____ ... ...... - _____ ,, __ -----

- - - ·· ~V S (GeNEfi~..UA ~ ----~~~EA l'l £1'1lESfr\iT"i\-fiVE ____ _ 
SaJthHllft.• t:l.'frdti 'S ,., w,uw ;s In • :t;IJf(J/mCt.' Wtlll dll s'.''' , . c:mtlfll!$ ,,,.,, w asll! poclc.lrlt' 01 ,(/llfJIUf'llt 
•lfJ{IIIC.lltlt! IJISQO.(,'J/ u~rumtmts. t/. s.1 11 Ul lumrlln and t ra nJ/10rt . 

-·----· --·.-......... =.-...... -._ .. -.. ---------... :.: = :.: -:-.:-::-::.-___ ..;:-... ------··::-::..::...==--~-=--=:-====-=-======================#.:~ 

1:'1. t>AH. 

r,;;HAFT SURFACE 
I"'· IJOSE 

L-~;;;;,-;-r· 
1--------j 

LL.-~-~ 

H·7 WASTE MANAGEMENT REPRESENTATIVE. ______ .... ............... - ... --

.... 



( ... \l 

s,•al 0 ORM • ( 3 i'/f 

RS\Jll II .b' 8 7 r 

llc 

1 
From 

hlcnt . 
Hoo111 Box I 

Net. 

~!t . Kg 

DlSCARDADL£ SOLIDS -

i:LzJ'1 IDCJ 
Lc:achetl N-Co111b. Comb. PN 

Waslc Corle A -2 5 LA.:>--e 
Proj(·ct II _ _,J~O.t...JC,t..,_ ___ _ 

, . - Generator 
H3lrix g Pu 1. HT 

Name 

--

IK_Fr' ~~ I'A ~-Cf'~ !12. o-S' .l#-1'3dJf }7.]. 10 ' $.;\ l#11f /t_r,c_ 

f "J!-f!·,fJ rA If s_ • .:u ·- -/1.·1,.~~/(, 1~3 -' (.. . . 
~ rxt:~·r.¥'1 r:c t, g, ft,~ Jl.-f,-4 t..Sr..H~ ,,'/7 ' lr~ F S- biS Fll-

,, 
J't. 0, J'.·f, ... I,SJI~ 7. 3.7 ' II 

W.·fA..ft iR 
.. 

_]XF.s _,~, fA /~,,~ s-.s~ I ' 

2 

~ 
6 I -

' I ,. ,_ 1 

I 
I I I 

-
f 

I ! 

' i . 

8 

G 
HT UASS Stnt NET WI~~ ACCOUMTABH.ITY CHECK 

6~ /'t7. '34Cj4. 97.'t' KC. 

S'".:l tJJI'/ /..t,( 

Sol ~~~/l..c.t... 

~~ IN/t.c.' 
~.J 1~1/,tt.,l'. 

I 

T l 
T 

i 
! 
i 

l --- --------

CJ)/f-~ 

~-<:: 
.,...r 

....r 
sh·pptd o ... ~ .f,-ol'\ £.1/1 

n./lS/t1. 

nate---+---------

·rransaction IJ 

Waste Hgmt. Aut h. 
Date 

Personnel Pg/Ln 

J!f{,._fet_· I ~-Ll. rzA1A l 

I ~?'~ 1$',]~ L 
_j 

i r' '11'M ~L 
; fe-il ·~J4, 

\ ~ I IA'Z t¥,,~ L ! 

~ I 
......................... -
~ I --""" ............... 

I 

~ ' I 

I 
Verified Value ,_-----------

Bulk Weight /b ~. ~ 7 KG. 

HST•ll-COF-108 

·-< 
~ 
"i!. 

·~ 

•.j 
·-..:.. 
-~ 

~ 
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'• 

i 

.::..=:::;..;:::::====·-=···=--=-;:.:;·· .. --·--·----· -------··----- --·---- -.. ---·---- . ___ ..... 
Radioactive Solid Waste Disposal Record DrumiD:Oil074 
23-0ct-95 

OldRSWD: 

Da&te Sealed: 1211 S/82 

Groutt: MSTD 

TA: !iS 

Building: PF .J 

Room: 432 

Prugram Code: 

Waace Code: A2.5 

WIINte Dt~e: LEACHED SOLIDS 

Grun Wei~;hl: 15').(, kg 

Addltlnn1ll Dc~eriJitlun: MST 12 

Entry Dale: 1Cl/23/9S 

f.m <'t'\l""(v-.-rl ~JttjqcP {(,-



Discarrdable Waste Log Sheet 
hal* ltetDID 

1 lXFS682FB 

2 IXFS683FD 

3 IXFS686FH 

.J IXFS688FA 

Net (kg) Matrix 

12.27 NITRATE SALTS 

6.36 NITRAlE SALTS 

20 NITRAlE SALTS 

50.91 NITRATE SALTS 

89.S. kg 

MCode 

DrumiD: 012074 
NM MT Aldll Raaarb 

45.36 52 6/ll er -v;&~ 

2.~ 52 6111 (; -'-1~% 

0 52 6111 (--'1'- '? 

7.34 52 6/11 ~.-- ~k') 

-··. 



PLEASE READ INSTRUCTIONS QN BACK CAREFUL.L Y 

LOS ALAMOS IMDIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

4. OAICiiN OF WASTE ....... ______ __ 3. "iETR IEVABLE 
SERIAL NO. DATE 

D l> y y 

~~rrt. 

7. t~UMBERSOF WASTE PACKAGES . .. .. 
CARD ORUMS WOODEN CfiATES 

PLASTIC UOM1D ·· " VOLlJMI: ·ltl BAOS BOXES NO. liAL NO. 

I I I I I 1/' ~,s I I I I ' 

I M • METER3 

I' • HETJ 
.0 

SURMCE 
MR/HR 

12. RADIONUCLIDE CONTENT C • CUR IE 
AMOUNT OETERMINm BY: SS MATERIALS 

M•· GRAM 

"' 
WRITE OfF ... ERROR ON 

A~ ANALYSIS 
PROJECT 

.tJ z :t! M ~ MEAS\IREMENT ACCO~lNT 
NUCLIDE AMOUNT :;) AMOUNT I! • l:STIMAH CODE 

----·· ·-
~~ $.~ 1,!/rSJ..I E r~t ,4( ' 

E lA 7~1 134r I I 

' 
E -' E 

--L .J. J . I I I __ 
' I I I - -~- ·-

E E 
I I I I I ' I I I ' i _ _L_ ·- !-·.L - -·~..---
I r: :.-L.LJ]..LJ_L- -;· ' ,_,__I ·~ : ' -·1-- 1---

L-l-'--1 - __ J ... L..L... -- 1--'- ··- "--'--'-·-'- 1--

I E E 
_ .!_...!. .... .L~ - · T L_!__ '-· I _ j' 1 .I I ·- '---'----· --'-·· 

~
·---·--·-----

4 . DISPOSAL/STORAGE LOCATION --·- -·-f-· II) 

[II SHAf!T I'IT J>OSTtSI LAYB' 21 f=~Ll: _ _,_~-~J 
1,5, S-~AFT SURFACE ! . UUSE r---J ;·---~~~.!~~-
l ................ __ 

[

3. DATE 
UISPOSED ------·--

M !J OY'' 

- L.. .. t .•. L . .....L •• L_ 



f ~'' 
s"31 ' O&m.- I ao 7</ 
RSWU I .f5 r 7? 

I l etlt From I Net 
Il.lcnt. 

I Ro011 Box I \-! t • K& 

~o,oo .. 
- S'O· 1 I 

UlSCARDABLE SOLIDS 

czj I 100 
L~.lcbed N-CoNb. Cocab. PN 

Waslc Code £-~£ gf· 
Projt'ct I __ 3._0;:::;_~_~-----

Matrix g Pu " 
s.~~ ' •• ~.s1 ' ,, 

G. ., 
1:34 c. 

' I 
I 

HT 

~.:> 

Sl. 

s~ 

S.) 

Generator 

Ha~ae 

'JI. ,. P; Kt.<-

cO~~ 
~~<:ap~ 

fro'"'"' E · \} · 

nate -----------. 
·rransaction f --------

Vaste Hgmt' 
I 

Personnel ~ 
' 

Aut h. 
Dilte 

Pg/Ln 

-..' I 
'L'Iot .J... • 1'-.ll.l llft~ ~ 
~. i ~-~t.J'1tp-1l 
~ . ~~~·~~~ 
~ ' ~-l(Jnt,~t 

-

~ 
! f""" . 
! I~ 
• 

Verified Vrlu~ 

Bulk Welg~t 1$"2. 5 S" I('

HST-n-cot:-108 
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. ...• 

-JmROH- Unrecognized command retype it 

NONCER'l'Il"IED 'l'RU WAS'l'E DRUM REPOR'r 

Radioactive Solid Waste Disposal Record 

Ret Serial Number (DrumiDj : 019661 

RSWD Form Number: 5851415 
Old RSWD: 

Date: 01102/85 

Origin of Waste 

Group: MST-10 
TA: 55 
Building: PF-4 
Room/Wing: 432 
Program Code: 

-WARNING- No rows satisfy the WHERE clause 
-WARNING- No rows satisfy the WHERE clause 

Waste Description 

Waste Code: l\25 
waste Description : LEACHED 

Additional Description: 
MST-12 

l'CL. oBI l:l I 9 3 



ItemiD 

1 OX137163NW 
2 LR166NE1 
3 LR166NW1 
4 RR167VR 
5 RR168VR 
6 LR169NE1 
7 LR169NW1 
8 OX138170NE 
9 OX138170NW 

10 OX139171NE 

Process 
Status 

Noncertified TRU Waste Dr>..lril Item Information 

DrumiD: 019661 

net Wt Me as SNM 
(kg) Mat.rix Code (g) MT 

30.240 NITRATE SALTS 18.55 52 
15.000 NITRATE SALTS 7.28 52 
15.910 NITRATE SALTS 9.96 52 
8.200 NITRATE SALTS 9.05 52 
3.900 NITRATE SALTS 1.5 52 

15.450 NITRATE SALTS 13.06 52 
7 . 270 NITRATE SALTS 2.97 52 

19.530 NITRATE SALTS 17.12 52 
29.770 NITRATE SALTS 33.61 52 

- NITRATE SALTS 
8 . 39 52 

I) 

Noncertified Waste Drum Material Summary 

Gross Wt (kg}: 205.8 

Material SNM Items Net 
Type (grams) wt (kg) 

52 121.49 150. 47 

Totals 121.49 150.47 

~#~t~~~:;;~;;_~:ti~·:::~::~~::i.::i~<-:1~:~~~\;_~- :~~&ii0:;$:;.:f;~{<;· .:.=,;~:.:~~~'.--E:-::~:~-~4:.~~:.::,:~~--':.;,::.~li~$i.~,::~~-~~.;~~~:~~~~~-f:.=~~~:~ .. ~=-..;;:::.;i::i·;..:::;..~.= . ..:~-~:..:.: =-:~•:.:::.:.; .· .. --~:.,:·.+:·. :.::~·-· , .. ·.--..::~··:... .. ·.· =· .... ~ · ..... 

Auth 
(Pg/Ln) 

6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 
6/14 G468 

Comments. 

_7~ 
::~ 

~~ 

)~1. 
-=~~ 
:~£~ 
··_: 

-=~ 
--:~~ 

:~ 
-~!~] 

:.=;:.;~_;·:~:·: --1~---~i~-::~~7.:.::.~[~.:;_~;_.::.-~i~ 



...... , ... 

PLEASE READ INSTRUCTIONSON BACK CAREFULLY 

FORM NUMBER 
LOS ALAMOS RADIOACTIVE SOLID WASTE 

DISPOSAL RECORD 

HSE ·7 Was to Munagemt;ht 

Ext 609& MS J&92 

:J. RETRIEVABLE 

SERIAL NO. 

4. ORIGIN OF WASTE u , __ _.;.. __ _,_.......;.-r--·--~ z 1------t 

- _______ ,..,_,..""" ~----

7. NUMBERS Of WASTE PACKAGES 

CAAO· 
PLASTIC BOARD 

BAGS BOXES 

J I I I 

10. GROSS 
WEIGHT 

--r--··-----~--
DRUMS WOOOEN CRATES 

NO. GAL. NO. VOLUME ·II3 

I 11. 1S.t5i J I I I f 

GROUP TA 

8 . GROSS 

VOLUME 

DLOG. ~ 

,.J.:;..~:..:.::.!:;.:_~---1 /\MOUNT DETERMINED BY . 

'"'WAlTE OENAAA 
5/tJnt~tufC' Clrt/11, tfllt Wlltl il In ICCOfdlnCII Wltlt 
1/1 IP{IIICIIIII~ diiiJOSII fiiQUirllnlltlltJ. 

13. DATE 
DISPOSED 

MMDOVV 

I I I I I 

A • ANALYSIS 
M • MEASURI!MI:NT 
E • ESTIMATE 

HSE· t AREA RePRESENTATIVE 
$/gnlluff C,tlflfl thlt Wtltt PICh(le Of lll/pm Mt 
il ,.,, ro flelldltt end tr~nUlOrt. 

14. OISPOSAL/STORAG E LOCATION 

/\REA Sit AFT PIT p 
IIi 

OSTISl I. AVEJ1 ~ 
··--~ -- , __ _.. 

I I I I -· l I I 

ROOM 

SURFACE 
MA/HA 

15, SHAFT SURFACE I 
DOSE j 

MA/HR 

I I I 
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I ".· 
y:· 

NONCER'l'lFlEO TRU WASTE DRUM REPOR1l' 
·;--•r•'"'"''"_..,...,.,.....,,.,., _ _ ~-~'1'?1~'~~.......---

Radioactive Solid Waste Oiaposal Record 

Ret Serial Number (DrumiO): 020603 

RSWO Form Number: 5853714 
o:t.d nswo: 

Group: MS'r-10 
TA: 55 
13u.ilcling: Pll'-4 
Room/Wi ng: 432 
PrOC'Jl" flm Codo: 

Date: 06/2l./85 

Waste Description 

Waste Code; A25 
waste Description: LEACHED 

Additiontll Description: 
MST-12 A0423 
RESIDUE NITRATE SALT 

AM 06/26/93 



Process 
IterniD Status 

l. 6DS2-5NE1 
2 6DS2-5NE2 
3 60X2-6NW1 
4 60X2-6NW2 
5 6LR3-7NE1 
6 6LR4-8NE1 
7 6LR4-8NW1 
8 6DS3-9NE1 
9 60X3-10NW1 

10 6DS3-9NW1 
11 6LR5-11NE1 
12 6LR6-12NW1 

-- - :'"-= ~- .: :.=;:. :;.-:..:~ . . ~:-::.'".;._·/:.~ :.:, ,;;~;-_. 

Noncertified TRU Waste Drum Item Information 

DrumiD: 020603 

Net 1-lt Me as 
(kg) Matrix Code 

12.650 NITRATE SALTS 
6.330 NITRATE SALTS 
9.410 NITRATE SALTS 
5.820 NITRATE SALTS 

19.670 NITRATE SALTS 
14.160 NITRATE SALTS 
17.320 tl!TRATE SALTS 
4.410 NITRATE SALTS 

16.920 NITRATE SALTS 
8.100 NITRATE SALTS 

15.270 NITRATE SALTS 
6.200 NITRATE SALTS 

Noncertified Waste Drum Material Summary 

Gross Wt (kg): 

Material 
Type 

52 

Totals 

SNM 
(grams) 

81.25 

81.25 

207.3 

Items Net 
Wt (kg} 

136.26 

136.26 

SNM 
(g) 

6.56 
1. 75 
3.29 
1.92 
5.26 

11.76 
3.73 
1.16 

38.75 
1.89 
4.19 
0.99 

MT 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

..:_~·-:.. ::;:.: =-~- :-':.: ._ .,:·:-_-.=;,-~- ... ~--: .... _,·_:-;,~: .. :__. :-· 

Auth 
(Pg{Ln) Comments 

·. !~~-
1/13 G468 
1/13 G468 
1/13 G468 
1/13 G468 

.. :_:i: 

1/13 G468 
1/13 G468 
1/13 G468 . ~::. 

1/13 G468 
1/13 G468 
1/13 G468 
1/13 G468 

:_t· 
'::.: 

1/13 G468 . .;; 

_.-;::: ,:, 

_.:~· 
_ ... 

-

·:) 

~; 

_:-:r ., 
: ~-~ 

i 
. ~--

··.-·. <o :~~~,;;;~iL,,~d~J~ 



Pi..EASE READ INSTRUCTIONS ON BACK CAREFULLY ., 
s 

2. DATE 
MMDD YY 

LOS ALAMOS RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD 

:J. RETRIEVABLE 

SERIAL NO. 

4 . ORIGIN Of WASTE 

7. NUMBERS OF WASTE PACKAGES 
M .. METER3 

f "' FEET3 

~G .. G 
--

CARCI· DRUMS 
PLASTIC BOARD 

!lAGS BOXES NO. GAL. 

I I I I I .; 'OS 

. 
WOODEN CRATES 

NO. VOL.UME·ft3 

I I I 
I ' 

8. GROSS 

VOLUME ~ 

HSE-7 Wam Management 

Ext 6095 MS J592 

~~~~------~ 
AMOUNT DETERMINED BV : 

Slgnttturtt ctmlfle1 thttt wttsttt 11 In .ccordtnctl with 
ttl/ diiPOMI f«JU/rtmttnll. 

13. DATE 
DISPOSED 

MMOOVY 

I I I I I 

r-· 

A~ ANALYSIS 
M • MEASUREMENT 
E " ESTIMATE 

----------------~nC HSE·1 AREA REPRESENTATIVE 
Slgnttture Ctlrtiflttl lhttt _,,. Pttc*"fl~ or lhlpmflnt 
/1 Nftt to httndiDttnd trttnll)ort. 

14. DISPOSAL/STORAGE LOCATION 

AREA SHAFT PIT POST lSI LA YEA 
u) 

~ 

-I I I I I I I I 

15. SHAFT SURFACE 
DOSE 

MR/HA 

I I I 
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NONCERTIFIED TRU WASTE DRUM REPORT 

Radioactive Solid Waste Disposal Record 

Ret Serial Number (DrumlD) : 021049 

RSWD Form Number: 8862888 
Old RSWD: 

Date: 05/08/86 

Origin of Waste Waste Description 

Waste Code: A26 

06/08/94 

Group: MST-10 
TA: 55 
Building: PF-4 
Room/Wing: 432 
Program Code : 

Waste Description: LEACHED SOLIDS 
SALTS 

Additional Description: 
MST·l2 A02040 

PCL 06/07/94 



Noncertified TRU Vaste Dru. Item Information 

DrUIIID: 021049 

Process Net Vt Keas SNK Auth 
ltemlD Status (kg) Matrix Code (g) KT (Pg/ln) Co..ents 

3UU3El 14 .840 SALTS 2. 53 1/13 G468 
30Xl7E2 6 .080 SALTS 2.1 52 1/13 G468 
~OX17El 8 .530 SALTS 1.89 52 1/13 G468 
30Xl7Vl 3 .960 SALTS 0. 76 52 1/13 G468 
3Ull3\il 9 . 570 SALTS 2.89 53 1/13 G468 
3DS14El 5.700 SALTS 2.06 52 1/13 G468 

4RR.l4Vl 7.500 SALTS 2.55 52 l/13 G468 
JOX31El 6.010 SALTS 0.763 52 1/13 G468 
4I.R4Vl 3.790 SALTS 0.848 52 1/13 G468 
40XlW3 12 . 580 SALTS 2. 99 52 1/13 G468 
40Xl4Vl 10.970 SALTS 1. 79 52 1/13 G468 

Noncertified Waste Drum Material Summary 

Gross Vt (kg) : 169. 

Material SNM !tellS Net 
Type (gr811S) Wt (kg) 

52 15.751 65.12 
53 4.89 24.41 

Totals 20.641 89 . 53 
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NONCERTIFIED TRU WASTE DRUM REPORT 

Radioactive Solid Waste Disposal Record 

Ret serial Number (DrumiD): 021268 

RSWD Form Number: 5864213 
Old RSWO: 

origin of Waste 

Group: MST-10 
TA: 55 
Building: PF-4 
Room/Wing: 432 
Program Code: 

Date: OB/25/86 

Waste Description 

Waste Code: A26 
waste Description: 

Additional Description: 
MST-12 

AM 09/14/93 



Noncertifi~d .... TRU Waste Drum Item Information 

DrumiD: 021268 

Process Net Wt Me as SNM Auth 
ItemiD Status (kg) Matrix Code (g) MT (Pg/Ln) Comments 

l GDS12W1 9.000 NITRATE SALTS ROO 13.59 52 1/13 ROOM 434 G468 
.. 2 . 7LR10E1 11.070 NITRATE SALTS ROO 1.53 53 1/13 ROOM 434 G468 
. 3 7LR11E1 7.700 NITRATE SALTS ROO 1.58 52 1/13 ROOM 434 G468 

:;y,;. 4 70X15W1 19.640 NITRATE SALTS ROO 11.94 52 1/13 ROOM 434 G468 
r;:;~.;· 5 70Xl6E1A 17.780 NITRATE SALTS ROO 14.09 52 1/13 ROOM 434 G468 
'>'<':'::· 6 · 70Xl6E1B 9.460 NITRATE SALTS ROO 4.74 52 1/13 ROOM 434 G468 
ftiL: 7 7LR16E1 13.150 NITRATE SALTS ROO 3.57 52 1/13 ROOM 434 G468 
·~ :.: .=··· 
:· ·' 8 ·70X17El 5.470 NITRATE SALTS ROO 2.98 52 1/13 ROOM 434 G468 

:.' 9 7LR17E1 4.550 NITRATE SALTS ROO 2.02 52 1/13 ROOM 434 G468 
7RRZ1E1 2.910 NITRATE SALTS ROO 1.68 52 1/13 ROOI~ 434 G468 
70Xl.7Wl 16.290 NITRATE SALTS ROO 6.97 52 l/13 ROOl~ 434 G468 

Noncertified Waste Drum Material Summary 

Gross wt (kg): 197. 

Material SNM Items Net 
Type (grams) Wt (kg) 

52 63.16 105.95 
53 1.53 11.07 

Totals 64.69 117.02 
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1. form Number 

7. Numbe,. of W•••• Pecketel 
Card-

Plastic Board 
Bags 80KOS No. 

RADIOACTIVE SOLID WASTE DISPOSAL RECORD 

NOTE: Road tnWucttons on back carol t~lly botoro c:ornptouno ttun lurrn 

Wooden Crates 

Votume-ttJ 
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RSWD I ~:;. I 3 

Item 
I 

6 

7 

Item ID 
From 

Room/ 
Net Wt 

czJ 
Leached 

ODD 
N-coab. Comb. PN 

Waste Code A- :2~ uJ{ 
, ---- ----

Matrix 

(Material) 

IMeas. 

Code 
g Pu 

. 

% MT 

Date Sealed 8-c:2~- ~~ 

Generator 

Name 

Waste Mgmt.j Autb 

Pg/Ln 

~ 

Date 

~J~:· I 8 17"" 17£ I I { 15.'171 \ I I IZ" c--y ~·"PI- ~I 1 I I 10111 ,1!2 1 
:: J.:.; ... 9 

10 

MT 

52 

5~ 

MASS SNM 

~?:.~ ) t: ,...,0 
J . ~ ) ·· · ~ 

._ . .. j 

60dl52- j 
, 

6.~rtl5 t 

NET WEIGHT ACCOUNTABILITY CHECK Conf irmation Value 
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N-c:omb. Comb. 

Seal I b guW\. 2.(2.6£ Waste Code A-Z 6 0.,0 Date Sealed <g- ~-~~ 

RSWD I f"Z /~ 

Item From Net Wt Matrix tMeas. Generator Waste Mgmt. Autb 

I 
Item ID Room/ (Material) 

g Pu % KT Personnel Pg/Ln Date 
Box KG Code Name 

1 7DX\7WI ~~~ lh.2..CJ Nl'fglfT€ S"ALT~ ~¢Qf 6PJ7 ~ 11)2- WI"~ · e-~~ ~ ~h~- i' fc· :; 
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-

2. DATE 

MMDC YY 

~ 
PLEASE REAL"' INSTRUCTIONS ON BA.CK. CAREFULLY 

LOS ALAMOS RADIOACTIVE SOLID WASTE 
D!SPOSAL RECORD FOR"~JI 

4. ORIGIN OF WASTE 

GROUP TA BLDG. 

I I I I 

HSE-7 Wa~te Management 

Ext 6095 MS J5S!2 

~1----......j 
~ ROOM 

7. NuMBERS OF WASTE PACKAGES 
M METER

3 

FEET3 

GALLON 

9. PACKAGE RADIATION AT: 
-- -

CARD DRUIVS WOODEN CRATES 
PLASTIC BOARD 

VOLUME-ft
3 

SURFACE 1 METER 

BAGS 

I I 

'lOXES 

I I 

NO. GAL. 

I 1/• l£~ 

K ~KILOGRAM 
P "'POUND 
r~ IQN 

NO. MR!HR 
-

I I I •_!_ I I I 

----------
ADDITIONAL DESCRIPTION OF PACKAGING AND PACKAGING MATERIALS 

MR/HR 

!5 I I I t4 

·-----------------------------~ 

12. RADIONUCLIDE CONTENT 

13. DATE 
DISPOSED 

C =CURIE 
!L...§R:.:.A.::;M:..:.-----1 

ERROR ON 

AMOUNT 

' 
E 

E 

I J 

/\MOUNT DETERMINED BY: 

A ANALYSIS 
M MEASUREMENT 
E ~ESTIMATE 

,----------------- --------------
14. DISPOSAL/STORAGE LOCATION 

SHAFT PIT POST IS) 

I I 

15.SHAFT SUMFACE 
DOSE 

MFI/HR 
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fi'LEASE HAD IM:ri'RUCTIOMS ON BACK CAREFULLY 

3. RITRIEV AILE 
SERIAL NO. 

HSE-7 Waste Manaqement 

E XI 6095 MS J592 

4. ORIGIN OF WASTE " ~....;;....;....;.__.;;.__,_ ...... ;o,.... ____ -1~1-----1 
GROuP TA 8LDG. ;: ROOM 

I I 

7. NUMBERS OF WASTE PACKAGES 
M = METER

3 

.-----. 111 F : FEET
3 9. PACKAGE RADIATION AT: 

CARD 
fii.MTtc IQNID 

IIAOI lOX II 

I I • I I 

OAUMI 

NO. ~AL. 

' •1 l5t5 

K •KILOGRAM 
, • POUND 

IIVOOOEN CRATES 

VOLUME-ft3 
NO. 

8. GROSS 1-:;t..:.:....l:t.!::u..Jo~'-

VOLUME ~ SURFACE 1 METER 
MR/HR MR/~IR 

t I i I '!' 
I ' 

I I ! 2. I ! I 1 

10.GROSS 
WEIGHT 11. ADDITIONAL DESCRIPTION OF PACKAGING AND PACKAGING MATERIALS ~ 

~~~__j___)__.l.........i.-..L.-~....l.-..1.....1 -~ 

12. RADIONUCLIDE CONTENT 

13. DATE 
OllfOSED 

+ 

AMOUNT DETERMINED BY 

A ANALYSIS 
M ~ MEAS\.;REMENT 

14. DISPOSAL/STORAGE LOCATION 

lri 
AREA SHAF"r PIT POST lSI LAYer; '~ --
ri._l ...__!_.. I ~d. 1{67 I It/, iE 

_ _, WAITE MANAGEMENT REPRESENTATIVE 

r.tm!M!& .. ~. 

SS MATERIALS 
WRITEOFF 

ROJECT 
ACCOUNT 

15. SHAFT SURFACE I 
t-- DOSE 

'~IHR 

I I 
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Radioactive Solid Waste Disposal Record DrumiD:Y63 6o~;:::\(f:S 
/3-Ju/-95 

OldRSWD: 

Dnlc Sen led: 12/~17'1 

()rigin of Waste 

Go·nuJ>: CMI311 

TA: ;; 

Buildln~: PF-4 

Ruum: ·112 

1'•~•11•'11111 Code: 

Wnstc Code: i\25 

Wa1stc lh~s,·: 

(;o·uss Wrl~hl: 154.6 kg 

Adollllunnlllt•m•lllllun: 

RSWD: 4448 

lnitinls: CG 

Entry D11tc: 6/14/95 



Discardable Waste Log Sheet Drumm: 5303 
Item# Iremm Net (kg) Maim M Code NM MT Autb Remarks 

IXF$-98-FI 8.6 5-I 0 5-I 5111 

2 IXF5-99-Fl 12.95 5-I 0 5-I 5/11 

3 IXFS-58-RlB 3.8 54 199 5-I 5111 

4 IXFS-100-FI i_o; 54 0 54 5/ll 

5 IXFS-101-FI 7.27 52 0 52 5111 

6 IXFS-102-fl 4.55 54 0.35 54 5111 

7 IXFS-103-FI 6 59 5-I 0 54 5111 

8 IXFS-1 04-FI 9.1 54 0 54 5111 

9 IXF5-105-FI 11.3 54 0 54 5111 

10 IXFS-106-FI 16 53 0 "~ 5111 

II V425A-F2 5 5-I 0.72 54 5111 
---
77.81 kg 

2 



;? D~-~-~~ 
MMPll't"V 

'lo•1J 

PlLA':r f\[AO I.~STIIUCTIONS ON BACI( CAREFULLY 

LASL RADIOACTIVE SOLID WASTE 
DISPOSAL ltECORO FORM 

b. ,;~.IIi II. VABLE 
I S( ';Jf,t NO . 

. ~~:3 0 <: 
2. 6 9 14 15 10 

M- MIET ... J 
f" • P'IEI:T!I 
G • GALLON 

1. NUMBERS OF WASTE PACKAGES 

CARD· DRUMS WOODEN CRATES 
PLASTIC BOARD 

VOLUME ·ttl BAGS BOXES NO. GAL. NO. 

B. GROSS ~ 
VOLUME z 

::> 

0~ ,\ k<.. 
' ' ' ,2. I'" 

1 2. 8 9 11 12 ,. 15 17 18 19 20 21 22 28 27 30 31 

10. GROSS 

3 

3 

~ 
2·8 

10-78 

K • KILOOftAM 
P • POUND 
T •TON 

,.:;::.=.==----t AMOUNT DETERMINED BV: 

13. DATE 
DISPOSED 
MMODYV 

9 14 

14. DISPOSAL/STORAGE LOCATION 

AREA SHAFT PIT POST lSI V\Y!'A ~ 

' ' -
15 18 17 19 20 21 22 25 28 27 2B 

H-7 WASlE MANAGEMENT REPRESENTATI~E 

A • ANAl.YII. 
M • MIAIU .. IM.NT 
• • •aTIMATI 

16. SHAFT SURFACE I 
DOSE I 

MR/HR 

' 29 32 
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Controlled 
Copy CCP-TP-053, Rev.11 Effective Date; 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 26 of 32 

Attachment 2 - CCP Radiography Data Sheet 
Page 1 of 3 

81titt61A ~ Gei\iias M~'fflii1ton~ ,.· -. ;., ' 
·. 

!if RTR Examination 0 RTR Replicate Scan 0 RTR Independent Observation 

Site ID: LANL 

Batch Number: LA-HERTR-12-0088 

Examination Date: 08/22/12 

Waste Container ID: S794448 

Video/Audio Recorded Media 
LA-HERTR-12-0088 c 

Number: 

Procedure and Revision No.: CCP-TP-053 Rev. 11 

NCR(s) associated with the 
container? ~NO DYES 

(e.g., Prohibited Items) NCR No.: N/A 

NCR No. : N/A 

.. ~·.,!.: ·'"· It ~actio~: Waste Cdh~l"r.J.)ata .. . .-. ~·. 

Container Type: 55 GALLON DRUM 

TRUCON Code: LA226 

Waste Matrix Code: S3150 

Waste Stream 1.0.: LA-CIN01.001 

Gross Wt: 150.5 kg. 

Waste Container Weights: Tare Wt: 60.1 kg. 

NetWt: 90.4 kg. 

Rigid Liner and Liner Vent Description: 
90mil Liner- Vented, Lead Lined Drum (e.g., ' 90 milliner- NO lid" or "NO Liner") 

Number of Layers of Confinement: Appears to be 2 layers 

Volume Utilization Percentage: 50 % 



Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 27 of 32 

Attachment 2 - CCP Radiography Data Sheet (Continued) 
Page 2 of 3 

Waste Container ID:_s_7_94_4_4_a ___________ _ 

s.ct1cm G': Co'ntalner lntf~ntoi)kand Comments ( Detailed descriptions > 
Plastic bags 

Homogeneous solids 

·~ioif~':~~ P.ackaglhg,•!~rlal arfd Waste Material Parameters 
Packaging Material: Estimated Weight (kg) 

Steel (ST): 27.7 

Plastics (PP): Plastic Liner Bag and 90mil Liner and Lid 9.4 

Others: Lead Liner 23.0 

Total Packaging Weight: 60.1 

Waste Material Parameter: Estimated Weight (kg) 

Iron-based Metal/ Alloys (IM): 

Aluminum-based Metals I Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (01): 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 4.0 

Organic Matrix (OR): 

Inorganic Matrix (IN): 86.4 

Soils (S): 

Total WMP Weight: 90.4 

3 
,, 
.... 



Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 28 of 32 

Attachment 2- CCP Radiography Data Sheet (Continued) 

Waste Container ID: 5794448 
-----------------------------------

Is there any observable liquid in intemal containers, more than 60 milliliters or 3 percent by volume, 
whichever is greater? 

Is the total volume of observable liquid in the outermost container GREATER than 1% of the 
container? 

in payload containers with an EPA Hazardous Waste Number of U134? 

Is there an indication of non-radionuclide pyrophoric materials, such as elemental potassium? 

Is there an indication of hazardous wastes not occurring as co-contaminants with TRU mixed wastes 
(non-mixed hazardous wastes)? 

Is there an indication of wastes Incompatible with backfill, seal and panel closures materials, 
container and packaging materials, shipping container materials, or other wastes (i.e., waste does 
NOT match TRUCON Code[s))? 

Is 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, corrosivity, or reactivity 
(EPA hazardous waste numbers of D001 , D002, or D003)? 

Is the physical form of the waste inconsistent with the Waste Stream Description or the Waste Matrix 
Code? 

nner bags greater 

Are there sealed containers GREATER than 41iters? 

Are there indications of inadequate protection for heavy and/or sharp objects? 

Comments: 
N/A 

RTR Operator: 

Eric Lyles 

Page 3 of 3 

Yes No 

411 0 

0 ~ 

0 qJ 

0 ~ 

0 ~ 

0 ~ 

0 qJ 

0 tl 
0 qJ 

0 qJ 

0 ~ 

0 

0 

0 

08/22112 

Print Name Signature Date 



Report for S794448 8/24/2012 4 : 19 : 21 PM Page 

1-----------------------------------------------------------------------l 
I NDA 2000 Assay Report I 
1----------------------------------------------------------------------- l 
***** ******** * ********** * Item Information ** *********** *** * * * *** * * 

Item ID: S794448 Count Sequence Number : 14387 
Operator : 
Assay Start : 
Description 1 : 
Description 2 : 
Location : 
Comment : 
Matrix Type : 
Container Type : 
Weigh t : 
Container : 
Density : 

DCLTD23 1\ 0perator 
8/23/2012 1 : 37 : 57 PM 
2LANDA1039 
N/A 
LANL TA- 54 
AK-6 
Homo Sol . S3000 
Lead-Li ned 
Net : 
Volume : 

90 . 4 kg 
208 . 0 1 

0 . 870 kg /1 

***w******* *** ******* * * * System Configuration 

Counter : 
Count Type : 

HENC #2 
Lead-Li ned 

Net: 
f ull : 

90 . 4 kg 
50 . 0 ~ 

* *********** ******* ** ** 

Collimator /Geometry Setting: All Banks on GEO - 0 

Errors quoted a t 1 . 000 sigma 

1 

030 



Radioassay Data for S794448 8/24/2012 4:19:22 PM Page 3 

1-----------------------------------------------------------------------l 
1 Radioassay Data Sheet I 

l----------------------------------------------------------------------- 1 
Engine Version : MMRes . Cmb. V1.2 

Count Sequence Number: 14387 
Assay Instrument : HENC #2 
Analysis Method: CCP-TI?-063 v 14 
Item ID : 5794448 

Net Weight 
l?u mass 
TRU Alpha Activity 
TRO Activity Concentration 
l?u-239 Equivalent Activity 
l?u-239 FGE 
Decay hea t 

Nuclide 

SR90 
CS137 
0233 
U234 
U235 
NP237 
I?U238 
U238 
I?U239 
1?0240 
AM24 1 
1?0241 
1?0242 

Mass 
g 

<LLD 
<LLD 
<LLD 
<LLD 

O. OOE+OOO 
1 . 98E-001 
9 .07E-004 

<LLD 
1 .82E+OOO 
2 . 39E-001 
3 . 06E+OOO 
1.22E-002 
4 . 58E-003 

Activity 
Ci 

<LLD 
<LLD 
<LLD 
<LLD 

O. OOE+OOO 
1 .41E-004 
1. 57E-002 

<LLD 
1.14E- 001 
5 .50E-002 
1 . 06E+001 
1 . 27E+OOO 
1 . 82E-005 

Errors quoted at \·~ ~gma 

Operator: ~~ ~ 

ITR'~ 

Batch Number: 2LANDA1039 
Location : LANL TA-54 
Software Version: NDA 2000 V.4. 0 
Analysis Date : 8/23/2012 

90400 . 0 g 
2 . 08E+000 +-
1.08E+001 +-
1.20E+OOS +-
1 . 08E+001 +-
1 . 91E+000 +-
3 . 61£-001 +-

Activity 
Oncert. 

Ci 

O. OOE+OOO 
O. OOE+OOO 
O. OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
3 . 43E-005 
4 . 49E-003 
O. OOE+OOO 
2 . 84E-002 
1. 57E-002 
2 . 80E+OOO 
3 . 62E-001 
5 . 19E-006 

4 . 57E-001 g 
2 . 80E+OOO Ci 
3 . 09E+004 nCi/g 
2 . 80E+OOO Ci 
4 . 52E-001 g 
9 . 34E-002 W 

MDA 
Ci 

O.OOE+OOO 
3 . 81E-007 
1 .30E-002 
O. OOE+OOO 
1. 41E-005 
7 . 21E-006 
4 . 85E-003 
2 . 02E-005 
3 . 53E-002 
1 .70E-002 
9 . 02E-002 
3 . 91E-001 
O. OOE+OOO 

Date : ---e:%f-J'/2.._~W/'-+-j_::;;2_=--

Date: ~2~-/Z-

031 



Automa ted ITR fo r S794448 8/24/2012 4 : 19 :21 PM Page 2 

1------------------ ---------------------------------------------------- --l 
1 Automated Independent Technical Review I 

1----------------------------------------------------------------------- - l 

Count Sequence Number : 14387 Batch Number : 2LANDA1039 
Counter ID : HENC #2 
Container ID : S794448 
Waste Matrix Code: Homo Sol . S3000 
Sequence Type : 

Count Type: 
Assay Date: 8/23/2012 

------------------------------------------------------------------------ 1 
Comments I Disposition 

Section 1 - Add - A-Source Analysis 

Add-a-Source WARNINGS: 

Add-a-Source correction factor is 
l ess than o ne. 

Section 2 - Passive Neutron Analysis! 
I 

OK 

Analysis Status : No errors . I OK 
I 

Ones Rate Analysis complete with 1 
warnings. I 

I 
- Error calculating the Ones Rate I Not data affecting. 

I Pu-240 Effective MDA . I 
l------------------------------------------------------------------ ------
1 Section 3 - Data Combiner Analysis I 

I I 
I Override enabled; Gamma data I Resul ts taken f r om quantitative 
I specified as input. I gamma data . 
I I 
I Results taken from Quantitative I 
I Gamma data. I 
I I 
I Results comparison test passed . I 
1--- ------- -- ---------------------------------------- ------ --------------
l Section 4 - MGA Analysis 1 Isotopic analys i s failed. AK 
I I isotopics applied . The AK 
I Results are marked as invalid . 1 information utilized was provi ded 
I I by Steve Schafer , AKE, 
I I and consists of data from 

Section 5 - Gamma Analysis 

Analysis Status: No errors . 

I CCP-AK- LANL-006, AK Source 
I Document M237. MT - 52 . 

OK 

Miscellaneous 1 No additional nuclides 
I contr i buting to 95 % of the 
I radiological hazard identified . 
I 

------------------------------------------------------------------------ 1 

Expert Review by' r i' • Date: 36.(!(12_ 
032 



Attachment 4 - Flammable Gas Analysis Form 

Waste Container 10: 8794448 

Sampling Date: 8/29/2012 

CAS COMPOUND 
NUMBER 
1333-74-0 Hydrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1 I 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1 I 1-Dichloroethane 
156-59-2 cis-1 2-Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 Cyclohexane 
71-43-2 Benzene 
107-06-2 1 12-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Methyl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 

108-38-3/106-42-3 m- and p-Xylene 
95-47-6 o-Xvlene 
108-67-8 1 1 315-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - W in XP SP31Win 7 SP1 
Excel 2003/2007/2010 

BDR Number: LA12FG12027 

Measured 
ppmv Reporting Flag 

163.68 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 14 



InstName 
Quantitat1on Report 

FGA Unit 12 

C:\msdehem\l \DATA\ 120829e\ 
S794448.D 

(QT Reviewed) 

Data Path 
Data File 
Aeq On 
Operator 
Sample 
Mise 

29 Aug 2012 1:21pm (#1); 29 Aug 2012 1:20pm (#2) 
GR 

ALS Vial 
55 GALLON DRUM THROUGH FILTER. (Sig #1); (Sig #2) 
1 Sample Multiplier: 1 

Quant Time: Aug 29 13:25:38 2012 
Quant Method C:\msdehem\1\METHODS\H2 - CH4.M 
Quant Title Flammable Gas Analysis for Transportation Only 
QLast Update : Thu Jul 26 11:16:14 2012 
Response via : Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Target Compounds 
1) Hydrogen 1. 880 GC1 45468 

Qvalue 
163.68 ppmv 100 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Wed Aug 29 13:25:51 2012 UNIT12 

35 
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Attachment 4 - Flammable Gas Analysis Form 

Waste Container 10: 8794448 

Sampling Date: 8/29/2012 

CAS COMPOUND 
NUMBER 
1333-74-0 Hydrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1 I 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1 I 1-Dichloroethane 
156-59-2 cis-1 2-Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 Cyclohexane 
71-43-2 Benzene 
107-06-2 1 12-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Methyl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 

108-38-3/106-42-3 m- and p-Xylene 
95-47-6 o-Xvlene 
108-67-8 1 1 315-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - W in XP SP31Win 7 SP1 
Excel 2003/2007/2010 

BDR Number: LA12FG12027 

Measured 
ppmv Reporting Flag 

163.68 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 14 
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rt._A(,f '-'L/\D iNSTRUCTIONS ON BACK CAREFULLY H-7 Was tt~ ~1anagetnent 

E.xt 6095 ,..,S-~'JlJt 

1. FORM NUMBI~ 

s 8 0 ?.~ 
LASL RADIOACTIVE SOLID WASTE 

DISPOSAL RECORD FORM 

-
2-8 

2. DATE I 
M M D D Y :.J 
0.5.1.1-.~;~ 
9 14 

3. RETRIEV.O.BLE 
SERIAL NC. 

4. ORIGIN OF WASTE '-' 
t------,...---,r--------i z 

GROUP T A BLDG. i 

21 25 :16 27 28 37 

~-WASTE 

coo~ 

38 40 

I 
,J 

~ 6. W.6STE DE Sen IPTION 

[;1~ 
'--' u:.LLtl 

1 2- 8 

10. GROSS ~ 
WEIGHT z 

:::> 

~ 
IPL 

r 
I 
~I I X l, I X I I " T Jl ' X, I I I 

NUMBERS OF WASTE PACKAGES 

CARD- DRUMS WOODEN CRATES 
ASTIC BOARD 

NO. i VOLUME . tt3 .,AGS BOXES NO. GAL. -
l ! I ~o<:. 4) lo l • I I 

9 11 12 14 15 17 18 19 20 21 22 26 

K • KILO>i .. AI'III 
~ • l"'UND 
T •TON 

M- MIITII"' I 
f' • f'IIIITI 
G- GALLON I 

8. GRO~ ~I 
VOLUME ~ 

.7 
l-.L.. I-~ 

27 

...J 
80 

!s. PACKAGE RADIATION A_T-_ 

! 

~ 
SUR~ACE 

l't"R/HR 

·~ I I I lVI 

32 J6 37 

1 METER 
MR/HR 

I 
1fT 

41 

i 11. ADDITIONAL DESCRiPTIO~ OF PACKAGING AND PACKAGING MATERIALS l /,~,5.0 K I 
!__j__L I I I I I I I I I I I I I I I I I I : I I I I I I I I I I I 

42 45 46 

G~ 
1 2- 8 

10-79 

47 

12. P.ADIONUCLIDE CONTENT C • CUitlll 
., 

M,. G"AM 

NUCLIDE AMOUNT 

r LJ, ~-z.. • _; l IZ.~S 
r Li, .S,Y~~~.7' 

9 

:-DATE
SPOSED 
M D C V Y 

52.0 

VJ I 

±l 
!::: ERROR ON 

~I z 
AMOUNT :::> 

E 1-D h1 ' 
E 

. --
E -f D I"" 

' I 

E 

I el I - E 

D!SPOSAL/STORAGE LOCATION 

H-7 Wt\STE MANAGtMENT REPRESENTATI\LE 

AMOUN 
A • ,.. 

T 

" M 

DETERMINED BY: 
NALYSIS 

IEASU"IIMI!NT 

so 

I 55 ~1ATERIALS 
WRITEOFF 

PROJECT 
~ - II STIMAT!l! ACCOUNT CODE 

!'1 
~ 

lr 15. SHAFT SIJRFACElJ 
DOSE 

~~i·---
l_J._.~ 
29 32 

Jl!,' 101 

79/ 36':; --·-



Controlled 
Copy 

CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 
CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 26 of 32 

Attachment 2 - CCP Radiography Data Sheet 
Page 1 of 3 

n·_,.,.,,.-~ .. -.-- ·!·· - --~-~.--:l'~--~--~·"'·--7·~~~ .. ~~w.,..~-;;--r-::t"'"".~:r..e ~ ., ,~..r;-;,-.... ~··;-:~ 

~-:;:., ·,i.· l ;t_.'.~t'A :. ·' •i.· .. ;r,•,• \.'J~~-<·~·-i·~~it'~~j!'"~"'i..: .. 1'" '.;~~f{~<l(...,, 'L'1~.li 
-!A.:. ... _, . ..:_:~-==· ~!'!.:-~::~~-~~.......~::. ·-~c~.:.~.J-.~--: ~~ ~ ...... .;o.;..;;&5to, .'"!.:~ - -~::.-L .k ~,~ 

!iY' RTR Examination 0 RTR Replicate Scan 0 RTR Independent Observation 

Site ID: 

Batch Number: 

Examination Date: 

Waste Container ID: 

Video/Audio Recorded Media 
Number: 

Procedure and Revision No.: 

NCR(s) associated with the 
container? 

(e.g., Prohibited Items) 

Container Type: 

TRUCON Code: 

Waste Matrix Code: 

Waste Stream J.D.: 

Waste Container Weights: 

Rigid Liner and Liner Vent Description: 

(e.g., ·go milliner- NO lid" or "NO Liner") 

Number of Layers of Confinement: 

Volume Utilization Percentage: 

LANL 

LA-HERTR-12-0024 

03/20/12 

S802853 

LA-HERTR-12-0024 A 

CCP-TP-053 Rev. 11 

~L//z~/tz. Cl7[~:z.//2. 

~ o rcrr;ri-22/rz <-l.-7/:.-</tz 
NCR No.: /1{./J,- UJh i-#6/?-12 
NCR No. : N/A 

55 GALLON DRUM 

LA226 

83150 

LA-CIN01.001 

Gross Wt: 

Tare Wt: 

Net Wt: 

Lead lined drum j!J Li'h-et (_ L-} 
Appears to be 1 layer 

85 % 

28 



Controlled 
Copy 

CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 
CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 27 of 32 

Attachment 2- CCP Radiography Data Sheet (Continued) 
Page 2 of 3 

Waste Container ID:_s_a_o_2a_5_3 ___________ _ 

Metal cans with material 

Plastic bags 

Solidified Homogenous solids 

-.; ' . ..... '{ .. r. - I l _, '~ I I.J t ~ f ' .. : ' •
1 

I t , l .. ·- .. ;' • •• ·-: • .j..ot >;;.~ :-. 1,- .... ,~ .... .. .r R"''·-·--- .... .,..,_"0 -=~-_.,.,...-.,.. -~·-.. • . ·-- .,--- ,..-··-·~,-.~,..- -_, ... ,...,..._,...,..-·~ _.,.,,.._ ... , -~r ·.• -~~~:t\JE~ ~ 
. . • ·; __ · L 1 , ~-~~, qt ,, :1f,. ; 1: ... ,., __ l "'l:.·rr1 ~.·_J 1,. ... ~~. \ (:;·'--'• .)~~~ ~ ~~ '·· :"1 ~.;.,u~(·~~,1·;-;'1l.~r-:J:';r.:.;(, ~..:~~~ .. 

d. ;,:( ,...,. • • • ov • .,_ , .,.w ,.... , ,~.,..,. r , _ ........ ....,., .. >I _..,.~ ...... ~• ~~ -'~••-• ../'(;.a,..li.J -'' 1.o- • - ,._ _.,_ .. .,I' < • ' .. .._...!......_.,_- ><JoL .._...._,..., st. 

Packaging Material: Estimated Weight (kg) 

Steel (ST): 
I I / ?!Jl,/n 

Plastics (PP): ~~~~ \ i'w<" ~ <LJ;?J/12 (..-VQ~Q..7j., 0 CL7p 
Others: Lead lined drum ) /?3i!'JJ.!J..,_ 
Total Packaging Weight: -str.1 62..7 c L JJ 
Waste Material Parameter: EStiJ11ated Weight (kg) 

Iron-based Metal/ Alloys (IM): 12.0 

Aluminum-based Metals f Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (01): 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 4.0 

Organic Matrix (OR): f:t.:Jhi.b? 
Inorganic Matrix (IN): ~ G?>j £t 
Soils {S): (1.3h£/iz__ 

II 
I 

~ 

Total WMP Weight: ...ui.8 l 0 '1· '1> tt. ~ 

29 



Controlled 
Copy 

CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 
CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 28 of 32 

Attachment 2- CCP Radiography Data Sheet (Continued) 

Waste Container 10: 5802853 -----------------------------------

Is there any observable liquid in internal containers, more than 60 milliliters or 3 percent by volume, 
whichever is greater? 

Is the total volume of observable liquid in the outermost container GREATER than 1% of the 
container? 

Is there observable liquid in payload containers with an EPA Hazardous Waste Number of U134? 

Is there an indication of non-radionuclide pyrophoric materials, such as elemental potassium? 

Is there an indication of hazardous wastes not occurring as co-contaminants with TRU mixed wastes 
(non-mixed hazardous wastes)? 

Is there an indication of wastes incompatible with backfill, seal and panel closures materials, 
container and packaging materials. shipping container materials, or other wastes (i.e. , waste does 
NOT match TRUCON Code[s])? 

Is there an indication of wastes containing explosives or compressed gases? 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, corrosivity, or reactivity 
(EPA hazardous waste numbers of 0001, 0002, or 0003)? 

Is the physical form of the waste inconsistent with the Waste Stream Description or the Waste Matrix 
Code? 

Are there indications of inadequate protection for heavy and/or sharp objects? 

Page 3 of 3 

Yes No 

0 ~ 

0 ~ 

0 qJ 

0 ~ 

0 ~ 

0 ~ 

0 qJ 

0 tJ 
0 ~ 

0 qJ 

0 ¥1 

0 

C t 
This drum contains metal cans with material which may require additional 

ommen s: P . t Offi . roJec 1ce rev1ew. 

h0~ - UJ!J L ~ ~6) r--12. £L J 22/;2-
RTR Operator: 

Eric Lyles 

Print Name 

30 



Report for S802853 4/17/2013 9 : 46:49 AM Page 

1- --- ------- - - ----------------------------------- - ---------------- ------l 
I NDA 2000 Assay Report I 
1------ ----- - - -------------- - ------------------------------------- ------ l 

************************* Item Information ************************ 

Item ID: S802853 Count Sequence Number : 15536 
Operator: 
Assay Start : 
Description 1 : 
Description 2 : 
Location : 
Comment : 
Matrix Type: 
Container Type : 
Weight : 
Container: 
Density : 

DCLTD231\0perator 
4/15/2013 3:19:54 PM 
2LANDA1139 
N/A 
LANL TA-54 
AK-6 
Homo Sol. S3000 
Lead- Lined 
Net : 110 . 0 kg 
Volume : 208 . 0 1 

0 . 620 kg /1 

************************ System Configuration 

Counter : 
Count Type : 

HENC #2 
Lead-Lined 

Net : 
Full: 

llO. 0 kg 
85.0 % 

*********************** 

Collimator/Geometry Setting : Al l Banks on GEO - 0 

Errors quoted at 1 . 000 sigma 

1 

. , 24 



Radioassay Data for S8028~3 4/17/2013 9 : 46:~0 AM Page 3 

1-----------------------------------------------------------------------l 
I Radioassay Data Sheet I 
1-------- --- ------------------------------------------------------------l 

Engine Vers i on: MMRes . Cmb . V1.2 

Count Sequence Number: 15536 
Assay Instrument: HENC #2 
Analysis Method : CCP-TP- 063 v 14 
Item ID: S8028~3 

Batch Number: 
Location : 
Software Version: 
Analysis Date: 

2LANDA1139 
LANL TA-~4 
NDA 2000 V.4.0 
4/1~/2013 

Net Weight 
Pu mass 

110000 . 0 g 

TRU Alpha Activity 
TRU Activi ty Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass 
g 

SR90 <LLD 
CS1 37 <LLD 
U233 <LLD 
U234 <LLD 
U235 O. OOE+OOO 
NP237 5 . 10E-001 
PU238 3.88E-003 
U238 <LLD 
PU239 1 . 28E+00 1 
PU240 1 . 26E+OOO 
AM241 7.62E+OOO 
PU241 5 . 16E-002 
PU242 1.84E-002 

Errors quoted at 1.000 

Activity 
Ci 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
3.65E- 004 
6.71E-002 

<LLD 
8.06E-001 
2 . 90E-001 
2.65E+001 
5 . 37E+OOO 
7.31E-005 

sigma 

Y~ . !Z. ?c.--Operator: --
ITR : 

1.42E+001 +- 4 .8 2E+OOO g 
2.76E+001 +- 6.19E+OOO Ci 
2 . 51E+005 +- 5 . 63E+004 nCi/g 
2 . 77E+001 +- 6 . 19E+OOO Ci 
1.31E+001 +- 4.79E+OOO g 
9 . 21E- 001 +- 2 . 07E- 001 w 

Activity 
Uncert . MDA 

Ci Ci 

O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 1.15E-006 
O.OOE+OOO 1 . 82E-002 
O.OOE+OOO O. OOE+OOO 
O. OOE+OOO 1.88E-005 
7.66E- 005 1.03E- 005 
2 . 68E-002 4.78E- 003 
O.OOE+OOO 2.91E-005 
3.01E-001 5.74E-002 
1.16E- 001 2.07E-002 
6.18E+OOO 2 . 73E-001 
2.14E+OOO 3.82E- 001 
2.92E-005 O.OOE+OOO 

Date: l_f -17 . { j 

Date: 4t6 ·t3 

25 



Automated ITR for S802853 4/17/2013 9 :4 6:49 AM Page 2 

1------------------------------------------------------------------------l 
l Automated Independent Technical Revi ew I 
1------------------------------------------------------------------------l 
Count Sequence Number: 15536 
Counter ID : HENC #2 
Container ID : S802853 
Waste Matri x Code: Homo Sol. S3000 
Sequence Type: 

Batch Number: 2LANDA1139 

Count Type : 
Assay Date : 4/15/2013 

1 - ---------------------------------~-~----------------------------------- l 
I Comments · I Disposition I 
1------------------------------------------------------------------------ l 
I Section 1 - Add-A-S~urce Analysi s I I 
I I I 
I Add-a-Source WARNINGS : I I 
I I I 
1 Add- a - Source correction factor is I Ok I 
I l ess than one. I I 
1 ------------------~-----------------------------------------------------J 
1 Section 2 - Passive Neutron Analysis! I 

I I I 
I Anal ysis Status: No errors. I Ok I 
I I I 
1 Ones Rate Analysis complete with I I 
I warnings . I I 
I I I 
J - Error calculating the Ones Rate 1 No~ data affect i ng. l 
I Pu-240 Effective MDA. I I 
1------------------------------------------------------------------------ l 

Sec tion 3 - Data Combiner Analysis I 

Override enabled; Gamma data 
specified as input. 

Results taken from Quantitative 
Gamma data . 

I 
Results taken from quantitat i ve I 
ganuna data. I 

I 
I 
I 
I 

I Results comparison test passed . I 
J------------------------------------------------------------------------1 
1 Section 4 - MGA Anal ysis 1 MGA analysis failed. AK isotopics l 
I I applied. The AK information I 
l Resu l ts are marked as invalid. utilized was provided by l 
1 Steve Schafer, AKE , and consists I 
I of data from CCP-AK- LANL- 006, AK I 
1 Source Document M237. MT-54, 52 . I 

1------------------------------------------------------------------------ l 
1 Sec tion 5 - Gamma Analysis l 
I I 
I Analysis Status: No errors . ; Ok I 
J------------------------------------------------------------------------1 
I Miscellaneous I No additional nuclides I 
1 1 contributing to 95% of the I 
I l radiological hazard identified . I 
1 - --------------------------------~-------------------------- ------------r 

Expe~t Review by : Date: '-1 ~ ( 7 - ( 3 

26 



InstName 
Quantitat~on Report (QT Reviewed) 

FGA Unit 12 

C:\msdchem\l\DATA\140109c\ 
S802853.D 

9 Jan 2014 1:52pm (#1); 9 Jan 2014 
NW 

1:50 pm (#2) 

Data Path 
Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

55 GALLON DRUM THROUGH FILTER, NUCFIL-072 (Sig #1}; (Sig #2} 
1 sample Multiplier : 1 

Quant Time: Jan 09 13:55:59 2014 
Quant Method C:\msdchem\1\METHODS\H2-CH4.M 
Quant Title Flammable Gas Analysis for Transportation Only 
QLast Update Thu May 23 08:37:45 2013 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Target Compounds 
1) Hydrogen 1 . 913 GCl 

Qvalue 
122435m 429.22 ppmv 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Thu Jan 09 13:56:09 2014 UNIT12 

28 
Page: 1 



Attachment 4- Flammable Gas Analysis Form 

Waste Container 10: 5802853 

Sampling Date: 1/9/2014 

CAS COMPOUND 
NUMBER 
1333-74-0 Hydrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1, 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1, 1-Dichloroethane 
156-59-2 cis-1 ,2-Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 Cyclohexane 
71-43-2 Benzene 
107-06-2 1 ,2-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Methyl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 

108-38-3/106-42-3 m- and p-Xylene 
95-47-6 a-Xylene 
108-67-8 1 3,5-Trimethylbenzene 
95-63-6 1 2,4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - Win XP SP3/Win 7 SP1 
Excel2003/2007/2010 

BDR Number: LA14FG12004 

Measured 
Reporting Flag ppmv 

429.22 
6.56 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 13 



 

 

 

 

 

 

 

 

S816357 
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- ----· -- '·~·- --- --- ----- -- -~-~- -"---~ :~-~~_;_·:-~=-~:-..:~::::;:·_;.: .. --- ·- _ _.,,,. -- . - :~~:-~-~;~:·.:;.;:;,,:~--~: .. ;:;,:.~;-~;:;:";::;:~·;:::'~:;.~"';';:~~:::_::· 

Radioactive Solid Waste Disposal Recor DrumiD:ete 01011. ~ 
3 I ,Jul-96 RSWD: S816357 

Old RSWD: 

Dote Sealed: 717/81 

Group: CMIJII 

TA: 55 

llulldlug: 1'1'4 

Room: 432 

l'rogrum Code: 

Waste Code: A25 

W11Nie OeNe: LEACJII()) SOL IllS 

Gross Weight: 182.7 kg 

Addltlounl Description: 

Initial~: JT 

IM1•y Dote: 7/31/96 

te -f'n~Nc\ '7-\""'•1111
J 



...... 

. ,"N 

,.....,, 

,. 

2 

3 

4 

5 

IXFS-388-FB 

IXFS-389-FJ 

IXFS-390-FI 

IXFS-391-Fl 

IXFS-392-FA 

29.99 NITRATE SALTS 

30.36 NITRATE SALTS 

30.09 NITRATE SALTS 

13.64 NITRATE SALTS 

15.45 NITRATE SALTS 

119.S3q 

MCode NM Jll' Aatll 

.5-17 52 :Sill 

10.64 52 5111 

2.17 52 :Sill 

1.72 :Sl :Sill 

23 52 5111 



.. 
LASL RADIOACtiVE SOLID WAstE 

DISPOSAL RECORD FORM 

RETRIEVABL 
SERIAL NO. 

4, ORIGIN OF WASTE 

7. NUMBERS OF WASTE PACKAGES 
~~:;,:E n•• CARD DRUMS 

PLASTIC BOARD 
BAGS BOXES NO. 

I I I I I 

13 (Jilt~ 

_ OISPO~ED _ 
M M IJ U V V 

. ~-----

-L.J._l_L I 

I 

GAL. 

rs. 

WOODEN CAP. •es 9. GROSS 

NO. 

I 

VO~UME·ft3 VOLUME ~ 

I I I • I I ' '1 II. 

H·l AMU REPFIESfNTATive 
Si,n~rur• c•rtlflfl thlt Wllfl p.chtlfl or lhipmtml 
11 "'' ro hlndlfl 1nd tr1nworr. 

J4. DISPOSAL/STORAGE LOCATION 

ARM BHA~T PIT PO$TIBI ~~11vm ~ 
=--''''""'= ~~--~ ='-- .•. - .... ~. 

I I I I I j I I 

H·7 WASTE MANAGEMENT REPRESENTATI 

Hs.E 7·1AI101801 

H·7 Walle Management 
ht GOOS MS-592 

16.SHAPTSUAFACE . 
DOS& 

MA/H" 

I I I 



• . 

"'"""' 

~ 

<r'l 

" 

Seal I 

•. 

l o\ )..~ 
l>RM- ;.}.2¥-

ISW ' (}; ..r .rz --. ..:. 
t 

-.. taD From 
ldeot. 

f. . Ro1111 Box 

/1 ~~ L-·l/1,. ~ 

f f' 2 'D<.,.~ ~lff r\ .. 
' l ~~-'5-to 'f"l I\ 

........ 4 ~r~$-1<tl- £1 
,, 

s ~ ~!.· ''11-1 /1-
,,. 

.I 

6 

7 

8 

9 

10 

liT HASS Slllt 

·2-. 
:.):J.. ~;;).0 j 

.. 

DISCARIWIJ.E SOLIDS 

L:j ,--:] 
H-co.b. 

1:=1 r~1 
Coalt. Plf 

Vaste Code Jill- Z S 

Project I ;;;_ 01 

Net 
!latrix &l'u ~ Ill' 

lit. kg 

:zt;:J,LtllaJ. 

N- ····· --

5,11" ~~ ~ ~~ ..... 

t.3o J "' Jo .fr.'/ ''% 0::.:> 

3o-·c::>"' ... 
~-17 l<->'2. ~z. 

-

13 t" 
d 

J. 7 :L ~, .... Sj_ 

1/S'.U.!- II ~- 30 "'~~ ~l. 

. 

NET WEIGHT ACCOUNTABILITY CHECK 

l/tf.S3 K_j 

Date' -------------------
transaction I -------"" 

Geoerator Waste Hpt. Aath. 
Date ._ Pers01mel. -n ... 

~\ .f.nJ ~ ths-
-
~ - [,1-." -~ ...... 

~ , {_ 
J~_l . . 

dJ ~ ~9 
~ ~ iy-; ?}, 

. 
/. 

. ~ 
/ 
/ v 

Verified Voalue ;1~ .Oj 
Bulk Weight I <9-2. 7? Jr.,_< 

/-

-



CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 Page 1 of 3 

Section 1: General Information 

[R]RTR Examination 0 RTR Replicate Scan 0RTR Independent Observation 

Site ID: 

Batch Number: 

Examination Date: 

Waste Container ID: 

Video/Audio Recorded Media 
Number: 

Procedure and Revision No.: 

NCR(s) associated with the 
container? 

(e.g., Prohibited Items) 

Section 2: Waste Container Data 

Container Type: 

TRUCON Code: 

Waste Matrix Code: 

Waste Stream I. D.: 

Waste Container Weights: 

Rigid Liner and Liner Vent 
Description: 

Number of Layers of 
Confinement: 

Volume Utilization Percentage: 

LANL 

LA-HERTR-12-0105 

9/28/2012 

S816357 

LA-HERTR-12-01 05 A&B 

CCP-TP-053 Rev. 12 

[K]No DYes 

NCR No.: N/A 

NCR No.: N/A 

55 Gallon Drum 

LA226 

S3150 

LA-CIN01 .001 

Gross Wt.: 189.0 kg 

Tare Wt.: 58.1 kg 

Net Wt. : 130.9 kg 

Liner: 0No [R]Yes Lid: 0No [R]ves 

Type: 030-mil 1]]90-mil 0110-mil 0125-mil 

Vented: 0No ~Yes ON/A 

Punctured: 
("t. pl. 

0
'£ .1..1P/2/t2-

No :Yes 

Mechanical Vent: 0No [I] Yes 

Fiberboard Liner: [K]No Oves 

Lead Lined: 0No [R]ves 

Appears to be 1 layer 

.- ' .. ... - ; ,. j j) 
...., ... 

50% 

RTR Data Sheet. xis SCO# 1189 Ver. 1 
Microsoft Excel 2003 Windows XP 



CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 (continued} 

Waste Container ID: 8816357 

Page 2 of 3 

Section 3: Container Inventory and Comments (Detailed descr1pt1ons1 

IM: 

AM: 

OM: 

01 : 

C: 

R: 

XPM: Plastic bag 

OR: 

IN: Homogeneous solids 

S: 

Section 4: Packaging Material and Waste Material Parameters 

Packaging Material: 
Steel (ST): 

Plastics (PP): 90 MIL. Liner with Liner Lid 

Other: Lead Lined (LP) 

Total Packaging Weight 

Waste Material Parameter: 
Iron-based Metal/ Alloys (IM): 

Aluminum-based Metals I Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (01) 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 

Organic Matrix (OR): 

Inorganic Matrix (IN): 

Soils (S): 

Total WMP Weight: 

Estimated Weight (kg) 

27.7 

7.4 

23.0 

58.1 

Estimated Weight (kg) 

2.0 

128.9 

130.9 

RTR Data Sheet.xls SCO# 1189 Ver. 1 
Microsoft Excel 2003 Windows XP 



CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 (continued) 

Waste Container ID: 5816357 
Section 5: RTR Summary 

Page 3 of 3 

(Ouest1ons answered "Yes" will be explamed 1n the Comment block except for Ouest1on 1) 

Is there observable liquid? 

Is there any observable liquid in internal containers, more than 60 milliliters or 3 
percent by volume, whichever is greater? 

Is the total volume of observable liquid in the outermost container GREATER 
than 1% of the container? 
Is there observable liquid in payload containers with an EPA Hazardous Waste 
Number of U134? 
Is there an indication of non-radionuclide pyrophoric materials, such as 
elemental potassium? 
Is there an indication of hazardous wastes not occurring as co-contaminants 
with TRU mixed wastes (non-mixed hazardous wastes)? 
Is there an indication of wastes incompatible with backfill, seal and panel 
closures materials, container and packaging materials, shipping container 
materials, or other wastes (i.e., waste does NOT match TRUCON Code[s])? 

Is there an indication of wastes containing explosives or compressed gases? 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, 
corrosivity, or reactivity (EPA Hazardous Waste Numbers of D001 , D002, or 
D003)? 
Is the physical form of the waste inconsistent with the Waste Stream Description 
or the Waste Matrix Code? 

CH or RH TRAMPAC 
Are there heat-sealed bags (unvented) GREATER than 41iters and LESS than 
390 square inches in the waste, or heat sealed bags not authorized in the RH 
TRUCON Code? 
Were there Non-approved Closure Methods used on liner bags or inner bags 
greater than 4 liters? 

Are there sealed containers GREATER than 4 liters? 

Are there indications of inadequate protection for heavy and/or sharp objects? 

[K]Yes 0No 

DYes [R]No 

DYes [R]No 

DYes 00No 

DYes [K]No 

DYes 00No 

DYes (K]No 

DYes [K]No 

DYes [K]No 

DYes [K]No 

DYes [K]No 

DYes [KJNo 

DYes [K]No 

DYes [K]No 

DYes [K]No 

Comments: Per CCP-SO-LANL-55 Inconsistencies associated with these packaging configurations (Rigid liners 
with or without lids) will not disqualify the container from meeting the waste stream description. 

RTR Operator: 

Eric Lyles 
Print Name 

.-.... " ' .., ..-
' ) , 
L. 't. 

9/28/2012 /[). z '2. 
Date 

RTR Data Sheet.xls SCO# 1189 Ver. 1 
Microsoft Excel 2003 Windows XP 



Report for S816357 10/30/2012 7:51:20 AM Page 

1----------------------------------------------------------------------- l 
I NDA 2000 Assay Report I 
1-----------------------------------------------------------------------l 
************************* Item Information ************************ 

Item ID: S816357 Count Sequence Number: 14765 
Operator: 
Assay Start: 
Description 1 : 
Description 2: 
Location: 
Comment : 
Matrix Type : 
Container Type: 
Weight: 
Container : 
Density: 

DCLTD231\0perator 
10/29/2012 12:38:22 PM 
2LANDA1072 
N/A 
LANL TA-54 
AK-6 
Homo Sol . S3000 
Lead- Lined 
Net : 
Volume : 

131.0 kg 
208.0 l 

1.260 kg /1 

************************ System Configuration 

Counter: 
Count Type: 

HENC lt2 
Lead-Lined 

Net: 
Full: 

131.0 kg 
50 . 0 % 

*********************** 

Collimator/Geometry Setting: All Banks on GEO - 0 

Errors quoted at 1 . 000 sigma 

1 

OJ 3 



Radioassay Data for S816357 10/30/2012 7 : 51 : 21 AM Page 3 

1-----------------------------------------------------------------------l 
I Radioassay Data Sheet I 
J----------------------------------------------------------------------- 1 

Engine Vers ion : MMRes. Cmb . V1.2 

Count Sequence Number: 14765 
Assay Instrument : HENC #2 
Analysis Method: CCP-TP-063 v 14 
Item ID: 8816357 

Batch Number: 
Location : 
Software Version: 
Analysis Date : 

2LANDA1072 
LANL TA- 54 
NDA 2000 V. 4.0 
10/29/2012 

Net Weight 
Pu mass 

131000.0 g 

TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide 

SR90 
CS137 
0233 
0234 
0235 
NP237 
P0238 
0238 
P0239 
P0240 
AM241 
P0241 
PU242 

Mass 
g 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
8.44E-001 
2. 14£-003 

<LLD 
2 . 18£+001 
1 . 40£+000 
9 . 80£+000 
2.80£-002 
4 . 66£- 003 

Activi ty 
Ci 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
6.03£-004 
3. 71£-002 

<LLD 
1 . 37£+000 
3.21E-001 
3.40E+001 
2.92£+000 
1.85£- 005 

Errors quoted at 1 . 000 sigma 

Operator~ 

ITR:Ul4." 

2.33E+001 +- 1 . 18E+001 g 
3.58E+001 +- 1 . 04E+001 Ci 
2.73£+005 +- 7. 93E+004 nCi/g 
3.58E+001 +- 1 . 04E+001 Ci 
2.21E+001 +- 1.18E+001 g 
1 .19E+OOO +- 3.47E-001 w 

Act ivity 
Oncert. MDA 

Ci Ci 

O.OOE+OOO 0 . 00£+000 
O.OOE+OOO 1 . 82£- 006 
O.OOE+OOO 3 . llE-002 
O. OOE+OOO O. OOE+OOO 
O.OOE+OOO 3.47E-005 
1. 73£-004 1.73£-005 
2.07£-002 2.52E-003 
O.OOE+OOO 3.96£-005 
7.40£-001 9.35£-002 
1.79£-001 2.18£-002 
1.04£+001 4 . 30E-001 
1.63£+000 1.98£-001 
1.03E- 005 O. OOE+OOO 

Date : -+-/-L-/_' £4---·-'-/_l---__ 

014 



Automated ITR for 8816357 10/30/2012 7:51:21 AM Page 2 

1------------------------------------------------------------------------l 
I Automated Independent Technical Review I 
1------------------------------------------------------------------------l 
Count Sequence Number: 14765 
Counter ID: HENC #2 
Container ID: 8816357 
Waste Matrix Code: Homo Sol . S3000 
Sequence Type: 

Batch Number: 2LANDA1072 

Count Type: 
Assay Date: 10/29/2012 

1------------------------------------------------------------------------
l Comments I Disposition 
1------------------------------------------------------------------------
l Section 1 - Add-A-Source Analysis I 
I I 
I Add-a-Source WARNINGS: I 
I I 
I Add-a- Source correction factor is I 
I less than n-sigma * the correction I 
I factor error . I 

Ok 

lr-----------------------------------------------------------------------
section 2 - Passive Neutron Analysis ! 

Analysis Status: No errors. 

Ones Rate Analysis complete with 
warnings. 

I 
I 
I 
I 
I 
I 

Ok 

- Error calculating the Ones Rate I Not data affecting. 
Pu-240 Effective MDA. I I 

------------------------------------------------------------------------1 
Section 3 - Data Combiner Analysis I I 

Override enabled; Gamma data 
specified as input. 

Results t aken from Quantitative 
Gamma data . 

I I 
I Results taken from quantitative I 
I gamma data. I 
I I 
I I 
I 
I 

Results comparison test passed. I 
1------------------------------------------------------------------------
l Section 4 - MGA Analysis I MGA analysis failed. AK isotopics 
I I applied. The AK information 
I Results are marked as invalid. I utilized was provided by 
I I Steve Schaf~r, AKE, and consists 
I I of data from CCP-AK-LANL-006, AK 
1 1 Source Document · M237. MT-52. 
1 -------------------------------------------------------- ------- --~- -----
l Section 5 - Gamma Analysis I 
I I 
I Analysis Status: No errors. I Ok 
1------------------------------------------------------------------------
l Miscellaneous I No additional nuclides 
I I contributing to 95% of the 
I I radiological hazard identified. 
1------------------------------------------------------------------------

Expert Review by: 0~' . CQ~ Date: Ia--3o ~ (L 

015 



InstName 
Quantitat~on Report 

FGA Unit 12 

C:\msdchem\1\DATA\121213c\ 
S816357.D 

(QT Reviewed) 

Data Path 
Data File 
Acq On 
Operator 
Sample 
Mise 

13 Dec 2012 1:09pm {#1); 13 Dec 2012 1:08pm (#2) 
NW 

ALS Vial 
55 GALLON DRUM THROUGH FILTER (Sig #1); (Sig #2) 
1 Sample Multiplier: 1 

Quant Time: Dec 13 13:13:49 2012 
Quant Method C:\msdchem\1\METHODS\H2-CH4.M 
Quant Title Fl ammable Gas Analysis for Transportation Only 
QLast Update Thu Oct 04 08:07:46 2012 
Response via Ini t ial Calibration 

Compound R.T. Qion Re s ponse Cone Units Dev{Min) 

Target Compounds 
1) Hydrogen 1.930 GC1 10855m 

Qvalue 
38.43 ppmv 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Thu Dec 13 13:14:01 2012 UNIT12 

23 
27 I"Z-1~-L"2 

~ 

Page: 1 



Attachment 4 - Flammable Gas Analysis Form 

Waste Container 10: 5816357 

Sampling Date: 12/13/2012 

CAS COMPOUND 
NUMBER 
1333-74-0 Hvdrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1,1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1, 1-Dichloroethane 
156-59-2 cis-1 ,2-Dichloroethene 
78-93-3 Methvl ethyl ketone 
110-82-7 Cvclohexane 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Methvl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 

108-38-3/106-42-3 m- and p-Xylene 
95-47-6 a-Xylene 
108-67-8 1,3 5-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - Win XP SP3/Win 7 SP1 
Excel200312007/2010 

BDR Number: LA12FG12053 

Measured 
ppmv Reporting Flag 

38.43 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

09 
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NONO~RTXFXED TRU WASTE DRUM RBPORT 

Radioactive Solid waate Diapoaal Record 

Ret Serial Number (DrumiD): 009725 

RSWD Form Number: 

Origin of Waste 

Group: CMB·ll 
TA: 55 
Building: PF-4 
Room;wing: 432 
Program code: 

Old RSWD: 
Date: 

8823125 

04/15/82 

waste Description 

Waste Code: A•26 
Waste Description: 
LEACHED SOLIDS 

Additional Deacriptiont 

The Noncertified TRU Waste Supplemental Data Sheet 
was not included in the data package, 



-·~,.:.-
('.l· 

'?". 

!'"'--

Process 
Xteml:D Status 

l. :IXFS541F1 
2 UFS542F1 
3 :IXFS543F1 

Dl:maXD: 009725 

Net 1ft !leas 
(kq) lfatrix COde 

10.000 EVAPORA'.OOR SALTS 
64.000 EVAJIORA'l'OR SALTS 
98.000 EVAPoRA'.OOR BO'J.'TOIIS 

Noncertified Waste Drua lfateria1 SUllllllary 

Gross wt (kq): 236. 

Materia1 
Type 

52 

Tota1s 

SNM 
(qraJIS) 

16. 

16. 

Ite.s lfet 
wt (kq) 

172.00 

172.00 

SJIIl A1Jtb 
(q) 11'1' (Pg/LD} 0 nts 

1. 52 5)'11 
9. 52 5)'11 
6. 52 5)'11 



'l.12 I) 
rL.t:ASE 

LOS ALAMOS AADIO!'CTWE SOLID WASTE 
DISPOSAL ReCORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

4. ORIGIN OF WA.STE 
GAOUP TA 

7. NUMBERS OF WASTE PACKAGES M•METEt 
F FEET • 

CARD llRUMS WOODEN CRATES 
PLASTIC BOARD 

VOWME•ft3 
BAGS BOXES NO. GAL. NO. 

8. GROSS r,!n.;; <•n .. 
VOLUME 5 

I I I I I It ·s~.c; I I I I f I I tJ In-

14. l:ii&POSAL &TClRAGii LOCATION 

A liM dH.\fT PIT PO.tl&l LAY Iii' ~ 
,I I ,J,.... ~ .. J._ ··~ bJ..,J,.J,. I 
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Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 26 of 32 

Attachment 2- CCP Radiography Data Sheet 
Page 1 of 3 

!if RTR Examination 0 RTR Replicate Scan 0 RTR Independent Observation 

Site ID: 

Batch Number: 

Examination Date: 

Waste Container ID: 

Video/Audio Recorded Media 
Number: 

Procedure and Revision No.: 

NCR(s) associated with the 
container? 

(e.g., Prohibited Items) 

Container Type: 

TRUCON Code: 

Waste Matrix Code: 

Waste Stream 1.0. : 

Waste Container Weights: 

Rigid Liner and Liner Vent Description: 
(e.g., "90 milliner- NO Lid" or "NO Liner") 

Number of Layers of Confinement: 

Volume Utilization Percentage: 

LANL 

LA-H ERTR-12-0032 

04/09/12 

S823125 

LA-HERTR-12-0032 c 

CCP-TP-053 Rev. 11 

Ql NO 0 YES 

N/A NCR No.: _________ _ 

NCR No.: __ N_/A ______ _ 

55 GALLON DRUM 

LA226 

S3150 

LA-CIN01.001 

235.0 Gross Wt: _______ kg. 

Tare Wt: ___ 5_2_.7 ____ kg. 

182.3 Net Wt: ________ .kg. 

No Liner, lead lined drum 

Appears to be 1 layer 

95 % 

55 



Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 27 of 32 

Attachment 2 - CCP Radiography Data Sheet (Continued) 
Page 2 of 3 

Waste Container 10 : 5823125 --------------------------------

Metal cans with material 

Plastic bags 

Solidified Homogenous solids 

- un1:1ri~ ~1it.S: .. II.VII,~~\~~·DI :;_,:,,, 

Packaging Material: Estimated Weight (kg) 

Steel (ST): 27.7 

Plastics (PP): Plastic Liner Bag 2.0 

Others: Lead Liner 23.0 

Total Packaging Weight: 52.7 

Waste Material Parameter: Estimated Weight (kg) 

Iron-based Metal/ Alloys (IM): 20.0 

Aluminum-based Metals I Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (01): 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 3.0 

Organic Matrix (OR): 

Inorganic Matrix (IN): 159.3 

Soils (S): 

Total WMP Weight: 182.3 

56 



Controlled 
Copy CCP-TP-053, Rev. 11 Effect ive Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 28 of 32 

Attachment 2 - CCP Radiography Data Sheet (Continued) 

Waste Container 10: 8823125 
-----------------------------------

Is there observable liquid? 

Is there any observable liquid in internal containers, more than 60 milliliters or 3 percent by volume, 
whichever is greater? 

Is the total volume of observable liquid in the outermost container GREATER than 1% of the 
container? 

Is there observable liquid in payload containers with an EPA Hazardous Waste Number of U134? 

Is there an indication of non-radionuclide pyrophoric materials, such as elemental potassium? 

Is there an indication of hazardous wastes not occurring as co-contaminants with TRU mixed wastes 
(non-mixed hazardous wastes)? 

Is there an indication of wastes incompatible with backfill, seal and panel closures materials, 
container and packaging materials, shipping container materials, or other wastes (i.e., waste does 
NOT match TRUCON Code[s))? 

Is there an indication of wastes containing explosives or compressed gases? 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, corrosivity, or reactivity 
(EPA hazardous waste numbers of D001, D002, or D003)? 

Is the physical form of the waste inconsistent with the Waste Stream Description or the Waste Matrix 
Code? 

Are there heat-sealed GREATER than 4 liters and LESS than 390 square inches in 
the waste, or heat in the RH TRUCON Code? 

Were there Non-approved Closure Methods used on liner bags or inner bags greater than 
41iters? 

Are there sealed containers GREATER than 4 liters? 

Are there indications of inadequate protection for heavy and/or sharp objects? 

Page 3 of 3 

Yes No 

0 \ll 

0 ~ 

0 ~ 

0 ~ 

0 ~ 

0 ~ 

0 {ZI 

0 .tJ 
0 \ll 

0 ~ 

0 ¥'! 

0 

0 

0 

C t 
This drum contains metal cans with material which may require additional 

ommen s: p . t Offi . roJec 1ce rev1ew. 

RTR Operator: 

Eric Lyles 04/09/12 

Print Name Date 

57 



Report for S823125 4/26/2012 12:39:44 PM Page 

1-----------------------------------------------------------------------l 
I NDA 2000 Assay Report I 
1-----------------------------------------------------------------------l 
************************* Item Information ************************ 

Item ID: S823125 Count Sequence Number: 13611 
Operator: 
Assay Start: 
Description 1: 
Description 2: 
Location: 
Comment: 
Matrix Type: 
Container Type: 
Weight: 
Container: 
Density: 

DCLTD231\0perator 
4/24/2012 12:10:23 PM 
2LANDA0979 
N/A 
LANL TA-54 
AK-6, CIN01, Not Precision 
Homo Sol. S3000 
Lead-Lined 
Net : 
Volume: 

182.0 kg 
208.0 1 

0.920 kg /1 

************************ System Configuration 

Counter: 
Count Type: 

HENC i2 
Item Count 

Net: 
Full: 

182.0 kg 
95.0 % 

*********************** 

Collimator/Geometry Setting: All Banks on GEO - 0 

Errors quoted at 1 . 000 sigma 

1 

019 



Radioassay Data for S823125 4/26/2012 12:39:44 PM Page 3 

1-----------------------------------------------------------------------l 
I Radioassay Data Sheet I 
1-----------------------------------------------------------------------l 

Engine Version: MMRes. amb. V1.2 

Count Sequence Number: 13611 
Assay Instrument: HENC j2 
Analysis Method : CCP-TP-063 v 13 
Item ID: S823125 

Batch Number: 
Location: 
Software Version: 
Analysis Date: 

2LANDA0979 
LANL TA-54 
NDA 2000 V.4.0 
4/24/2012 

Net Weight 
Pu mass 

182000.0 g 

TRU Alpha Activity 
TRU Activity Concentration 
Pu- 239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide 

SR90 
CS137 
U233 
0234 
U235 
NP237 
PU238 
0238 
PU239 
PU240 
AM241 
PU241 
PU242 

Mass 
g 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
1.61E-001 
1.84E- 003 

<LLD 
1. 86E+001 
1.19E+OOO 
2. 72E+000 
2.46E- 002 
3.98E-003 

Activity 
Ci 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
l.lSE-004 
3.18E-002 

<LLD 
1.17£+000 
2.74E-001 
9.45E+000 
2 . 55E+OOO 
1. 58E-005 

Errors quoted at 1 . 000 sigma 

1 . 99E+001 +- 4.65E+OOO g 
1.09£+001 +- 2 . 56E+OOO Ci 
6.01£+004 +- 1 . 41E+004 nCi/g 
l.lOE+OOl +- 2.56E+OOO Ci 
1.88E+001 +- 4.63E+OOO g 
3.62E-001 +- 8.55E-002 w 

Activity 
Uncert . MDA 

Ci Ci 

O.OOE+OOO O. OOE+OOO 
O.OOE+OOO 8 .14E-007 
O.OOE+OOO 1. 46E-002 
O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 1.52E- 005 
2 . 88E-005 8.04E-006 
9.09£-003 1.43E-003 
O.OOE+OOO 2.31E-005 
2.91E-001 5 . 26E-002 
7.84E-002 1.23E- 002 
2.54E+OOO 1.32E- 001 
7.30£- 001 1.14E- 001 
4 . 51£-006 O.OOE+OOO 

Date: __ Y_:.._·_J_o_-_J_"'l-__ 

020 



Automated ITR for S823125 4/26/2012 12:39:44 PH Paqe 2 

1------------------------------------------------------------------------l 
1 Automated Independent Technical Review I 
J------------------------------------------------------------------------1 
Count Sequence ·Number: 13611 
Counter ID: HENC 12 
Container ID: S823125 
Waste Matrix Code: Homo Sol. 53000 
Sequence Type: 

Batch Number: 2LANDA0979 

Count Type: 
Assay Date: 4/24/2012 

J------------------------------------------------------------------------1 
I Comments I Disposi t.ion 1 

1------------------------------------------------------------------------l 
1 Section 1 - Add-A-Source Analysis I I 
I I I 
1 No Add-a-Source warnings. I Ok I 
1------------------------------------------------------------------------l 
1 Section 2 - Passive Neutron Analysis! I 

Neutron TMO analysis has not been 
performed. 

Analysis Status: No errors. 

I I 
I No Neutron results available for I 
I reporting purposes. Gamma I 
I results applied. I 
I I 
I I 

No Neutron THU results available fori I 
reporting purposes. I I 

I I 
No Warnings Reported. I I 

------------------------------------------------------------------------1 
Section 3 - Data Combiner Analysis I 

OVerride enabled; Gamma data 
specified as input. 

Results taken from Quantitative 
Gamma data. 

I 
Results taken from quantitative 1 
gamma data . I 

I 
I 
I 
I 

Results comparison test passed. I 
1------------------------------------- ----------------------------------1 

Section 4 - MGA Analysis HGA analysis failed. AK isotopicsl 

Results are marked as invalid. 
applied . The AK info~tion I 
utilized was provided by I 
Steve Schafer, AKE, and consists 1 
of data from CCP-AK-LANL-006, AK I 

I Source Document M237. MT-52. I 
-------------------------------------------------~----------------------1 
Section 5 - Gaama Analysis 1 I 

I I 
Analysis Status : No errors. 1 Ok 1 

------------------------------------------------------------------------1 
Miscellaneous 1 No additional nuclides I 

I contributing to 95\ of the 1 
I I radiological hazard identified. 1 
1------------------------------------------------------------------------l 

Expert Review by: 5l D 1 :. lQ C. Cl.., _ Date: lf-l (,- 1 'L-

\ f 021 



Report for S842236 4/26/2012 1:22:03 PM Page 

1-----------------------------------------------------------------------l 
I NDA 2000 Assay Report 1 

1-----------------------------------------------------------------------l 
************************* Item Information ************************ 

Item ID: S842236 Count Sequence Number: 13613 
Operator: 
Assay Start: 
Description 1: 
Description 2: 
Location: 
Comment: 
Matrix Type: 
Container Type: 
Weight: 
Container: 
Density: 

DCLTD231\0perator 
4/24/2012 1:24:49 PM 
2LANDA0979 
N/A 
LANL TA-54 
AK-6, CINOl, Not Precision 
Homo Sol. S3000 
Lead-Lined 
Net: 
Volume: 

204.0 kg 
208.0 1 

1.030 kg /1 

************************ System Configuration 

Counter: 
Count Type: 

HENC #2 
Item Count 

Net: 
Full: 

204.0 kg 
95.0 % 

******* **************** 

Collimator/Geometry Setting: All Banks on GEO - 0 

Errors quoted at 1.000 sigma 

1 

022 



InstName 
Quantitation Report 

FGA Unit 12 

C:\msdehem\1\DATA\120809e\ 
S823125.D 

(QT Reviewed) 

Data Path 
Data File 
Aeq On 
Operator 
Sample 
Mise 

9 Aug 2012 12:03 pm (#1); 9 Aug 2012 12:01 pm (#2) 
RJ 

ALS Vial 
55 Gallon drum through filter. (Sig #1); (Sig #2) 
1 Sample Multiplier: 1 

Quant Time: Aug 09 12:06:19 2012 
Quant Method C:\msdehem\1\METHODS\H2-CH4.M 
Quant Title Flammable Gas Analysis for Transportation Only 
QLast Update Thu Jul 26 11:16:14 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Target Compounds 
1) Hydrogen 1. 883 GC1 197915 

Qvalue 
712.47 ppmv 100 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Thu Aug 09 12:06:38 2012 UNIT12 

060 

Page: 1 



Attachment 4- Flammable Gas Analysis Form 

Waste Container 10: 5823125 

Sampling Date: 8/9/2012 

CAS COMPOUND 
NUMBER 
1333-74-0 Hydrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1 , 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1 1-Dichloroethane 
156-59-2 cis-1 ,2 -Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 C_yclohexane 
71-43-2 Benzene 
107-06-2 1 ,2-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Meth_yl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chi oro benzene 
100-41-4 Ethyl benzene 

108-38-3/106-42-3 m- and p-Xylene 
95-47-6 o-X_ylene 
108-67-8 1 3 5-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - W in XP SP3/Win 7 SP1 
Excel 2003/2007/2010 

BDR Number: LA12FG12016 

Measured 
Reporting Flag ppmv 

712.47 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 018 



 

 

 

 

 

 

 

 

S823126 

   



) I ' ,_ 

NONCL!:H'l'U'll!lD 'I.'IHJ WAS'l'f!: DRUM Rll:POR'l' 

Radioactive Solid Waste Disposal Record 

Ret Serial Number (DrumiD)I 009715 

RSWD Form Number: S823126 
Old RSWO: 

Origin of Waste 

Group: CMB-11 
TA I !55 
Building: PF-4 
Room/Wing: 432 
Program Code: 

Date: 04/15/82 

Waste Description 

Waste Code: A-26 
Waste DliuilcripUon 1 
LEACHED SOLIDS 

Additional Description: 

'l'he Noncertified TRU Waste Supplemental Data Sheet 
was not included in the data package. 



waste Drtm rt:ell Inf~tioa 

OrmliD: 009715 

Process Net lift lfeas sa Auth 
Ite.ID Status (kq) Matrix Code (g) JlT (PgfLn) 0 rts 

1 IXFS-539F1 44.000 BVAf.ORA'l'OR SALTS 6. 52 5/1.1 
2 IXFS-540F1 53.000 B'V1iPORA'l'OR SALTS 9. 52 5/11 
3 IXFS .. S41F1 29.000 liNAPORA'l'OR SALTS s. 52 5/11 
4 TAJIRWASH 44.000 EVAPORATOR SALTS 52 5/11 

Honcertified waste Drum Materia1 Sumaary 

Gross wt (kq) : 234. 

Materia1 S!Of Itells Jlet 
Type (graiiS) lift {JDIJ} 

'~ 

52 20. 170.00 
~I' 

"' 
Totals 20. 170.00 

-("-.! 

~ .. 

r·~ 



) 1 2 '1 

J. DATE 
IJISP06EO 

----~-~ 

l'l.ltA$11: Rli:AtliN$TFIUC1'10NII ON ltAC:K CAIU~ULJ.,V 

LOll ALAMOS AADIOACTIV!S SOLID WASTE 
DISPOSAL RECORD FORM 

3. RETRIEVABLE 
SERIAL NO. 

E PACKAGES 
~--~~ 

OllUMS 

Ml . .... ,,_ 
·-~~···~ 

I I' ~5.§ 

WOODEN CRAT88 

NO. VOLIJMI·It3 

I I I I ' 

8. GROSS 

VOLUME 

14. DISPOSAL/STORAGE LOCATION 

1\Riil\ IHIIfT PIT POUTISI LA VII' ~ 1
~---

M D 0 V V 

• LL.J--1. I I I .l .. 1 ... I. I . I I. 



~"" 

.-..,., 

--
<:"-' 

-,, 

2 -.... 
' n 
0 .., 
• 

Seal I biUI 97/5 
tsWD I S I ,2, (, 

litell Froa 
ldent. 

II Roam Box 

i 1 ZXFS·~'}fFI G--¥~< 
I 2 -u.,-~~H &-9~"!" 

3 . ~~,.,_~'IfF/ G·¥4:~ 

! 4 T lfM< lvMtr r,-'le< 
I s 

' 6 

i, 1 i 

a 
' 

!J 

Ill, 
--- -

liT HASS 511!1 

!i~ lJ.t/J.(>" 

e:z: I -:=1 
1-COIIb. 

I I 
COIIb. 

,-- I 
Pll 

Waste Code a..;t c. l.&' p 
Project I ;J g"l 

!let 
!latrix g Pu 1 Iff 

Wt.kg 

+'T-CiP 
""" 61). ~"' ~.f) ~ -sa 

1~,_4 9./J G. '5'a. 
~'1-1/J ~tj &. ~-:~-

HtJ- " w dJ.tJ " s-a 

NET WEIGHT ACCOUIITABILITY CHECK 

/7¢.{>kG 01</ Pfr~5 

Date ~¢;. 
Transaction f ~ :J P~S"<j 

~nerator Waste ltpt. Auth. 

- Date 
Name Pers-.,1 PR/I.n 

m•D 54: -,.U_ 
/f. 11NUIIir ..,,~ 

"· "' ~ ~;-
'#.- . y,; 1/ft'f! 

~~~Mi-.. ...,.:, % ~;-I 
/ 
/ 
/ 
/ 

' / v 
Verified Value -----

Bulk Weight d-3f'.¢kG 



Controlled 
Copy CCP-TP-053, Rev.11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 26 of 32 

Attachment 2- CCP Radiography Data Sheet 
Page 1 of 3 

rt RTR Examination 0 RTR Replicate Scan D RTR Independent Observation 

Site ID: 

Batch Number: 

Examination Date: 

Waste Container ID: 

Video/Audio Recorded Media 
Number: 

Procedure and Revision No.: 

NCR(s) associated with the 
container? 

(e.g., Prohibited Items) 

~~~-~=."~W.Pt4f~()}jt8irier Data 
Container Type: 

TRUCON Code: 

Waste Matrix Code: 

Waste Stream 1.0.: 

Waste Container Weights: 

Rigid Liner and Liner Vent Description: 
(e.g., "90 milliner- NO Lid" or "NO Liner") 

Number of Layers of Confinement: 

Volume Utilization Percentage: 

LANL 

LA-HERTR-12-0073 

08/01/12 

S823126 

LA-HERTR-12-0073 c 

CCP-TP-053 Rev. 11 

1Z1 NO D YES 

N/A NCR No.: _________ _ 
NCR No.: __ N_IA _______ _ 

' 

55 GALLON DRUM 

LA226 

S3150 

LA-CIN01 .001 

Gross Wt: 230.5 kg. 

Tare Wt: 52.7 kg. 

NetWt: 177.8 kg. 

No Liner- Lead Lined Drum 

Appears to be 2 layers 
100 % 



Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 27 of 32 

Attachment 2 - CCP Radiography Data Sheet (Continued) 
Page 2 of 3 

Waste Container 10: S823126 -------------------------------
.. 

Metal cans with material 

Plastic bags 

Homogeneous solid material 

~-&A~.·~· t~A :·' ''!.;;;"''"' ' ..:lf.. 
·~=~ I JIIIJ~If.~' .• :; ,.,_:;;,_':', ";0' :. ·' 

Packaging Material: Estimated Weight (kg) 

Steel (ST): 27.7 

Plastics (PP): Plastic Liner Bag 2.0 

Others: Lead Liner 23.0 

Total Packaging Weight: 52.7 

Waste Material Parameter: Estimated Weight (kg) 

Iron-based Metal/ Alloys (IM): 18.0 

Aluminum-based Metals I Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (01): 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 6.0 

Organic Matrix (OR): 

Inorganic Matrix (IN): 153.8 

Soils (S): 

Total VVMP Weight: 177.8 



Controlled 
Copy CCP-TP-053, Rev. 11 Effective Date: 07/20/2011 

CCP Standard Real-Time Radiography (RTR) Inspection Procedure Page 28 of 32 

Attachment 2 - CCP Radiography Data Sheet (Continued) 

Waste Container 10: 5823126 
-----------------------------------

Is there observable liquid? 

Is there any observable liquid in internal containers, more than 60 milliliters or 3 percent by volume, 
Whichever is greater? 

Is the total volume of observable liquid in the outermost container GREATER than 1% of the 
container? 

Is there observable liquid in payload containers with an EPA Hazardous Waste Number of U134? 

Is there an indication of non-radionuclide pyrophoric materials, such as elemental potassium? 

Is there an indication of hazardous wastes not occurring as co-contaminants with TRU mixed wastes 
(non-mixed hazardous wastes)? 

Is there an indication of wastes incompatible with backfill, seal and panel closures materials, 
container and packaging materials, shipping container materials, or other wastes (i.e., waste does 
NOT match TRUCON Code[s])? 

Is there an 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, corrosivity, or reactivity 
(EPA hazardous waste numbers of D001 , D002, or D003)? 

Is the physical form of the waste inconsistent with the Waste Stream Description or the Waste Matrix 
Code? 

Are there indications of inadequate protection for heavy and/or sharp objects? 

Page 3 of3 

Yes No 

0 ~ 

0 ~ 

0 {ZI 

0 ~ 

0 ~ 

0 ~ 

0 ~ 

0 tJ 
0 tzl 

0 ~ 

0 ~ 

0 

Per CCP-SO-LANL-55 Inconsistencies associated with these packaging configurations 
Comments: (Slip fit lids) will not disqualify the container from meeting the waste stream description. 

RTR Operator: 

Michael Simmons 08/01/12 

Print Name Signature Date 



Report for S823126 8/9/2012 8 : 55 : 22 AM Page 

1-----------------------------------------------------------------------l 
I NDA 2000 Assay Report I 
1----------------------------------------------------------------------- l 
************************* I t em I nformation ****** * ***************** 

Item ID: 5823126 Count Sequence Number: 14280 
Operator : 
Assay Start : 
Description 1 : 
Description 2 : 
Location: 
conunent : 
Matrix Type : 
Con tainer Type : 
Weight: 
Container: 
Density: 

DCLTD231\0perator 
8/8/2012 2 : 46 : 43 PM 
2LANDA1031 
N/A 
LANL TA-54 
AK- 6 1 CIN01 1 Not Precision 
Homo Sol . S3000 
Lead-Lined 
Net : 
Volume : 

178.0 kg 
208.0 1 

0 . 860 kg /1 

************************ System Configuration 

Counter: 
Count Type : 

HENC #2 
Lead-Lined 

Net : 
Full: 

178 . 0 kg 
100 . 0 % 

*********************** 

Collimator/Geometry Setting: All Banks on GEO - 0 

Errors quoted at 1. 000 sigma 

1 



Radioassay Data for S823126 8/9/2012 8:55:23 AM Page 3 

1-----------------------------------------------------------------------l 
1 Radioassay Data Sheet I 

1----------------------------------------------------------------------- l 
Engine Version: MMRes. Cmb. V1.2 

Count Sequence Number : 14280 
Assay Instrument: HENC #2 
Analysis Method: CCP-TP-063 v 14 
Item ID : S823126 

Batch Number: 
Location: 
Software Version: 
Analysis Date: 

2LANDA1031 
LANL TA-54 
NDA 2000 V.4 . 0 
8/8/2012 

Net Weight 
Pu mass 

178000.0 g 

TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide 

SR90 
CS137 
U233 
U23·4 
U235 
NP237 
PU238 
U238 
PU2'39 
PUc40 
AM241 
PU241 
PU242 

Mass 
g 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
2.16E-001 
2.00E-003 

<LLD 
2.04E+001 
1.30E+OOO 
3 . 44E+000 
2.64E-002 
4 . 34E-003 

Activity 
Ci 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
1. 54E-004 
3.46E-002 

<LLD 
1.28E+000 
2.99E-001 
1 . 19E+001 
2.75E+OOO 
1 . 72E-005 

Errors quoted at 1 . 000 sigma 

Operator: r;;>J~ 

2.17E+001 +- 9.47E+OOO g 
1 . 35E+001 +- 3 . 19E+OOO Ci 
7 . 61E+004 +- 1.79E+004 nCi/g 
1.36E+001 +- 3.19E+OOO Ci 
2 . 05E+001 +- 9 . 45E+OOO g 
4.49E-001 +- 1. 06E-001 w 

Activity 
Uncert. MDA 

Ci Ci 

O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 8.70E-007 
O.OOE+OOO 1 . 47E-002 
O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 1.55E-005 
3.73E-005 8.19E-006 
1.68E-002 1.54E-003 
O. OOE+OOO 2.23E-005 
5.94E-001 5.68E-002 
1 . 45E-001 1.33E-002 
3. 13E+OOO 2 . 06E-001 
1.33E+OOO 1.22E- 001 
8.36E-006 O.OOE+OOO 

ITR: ~ 
--~~~----=-------

Date: g. 1]- ':JO/'J. 

029 



Automated ITR for S823126 8/9/2012 8:55:22 AM Page 2 

1------------------------------------------------------------------------l 
I Automated Independent Technical Review I 
1------------------------------------------------------------------------l 
Count Sequence Number: 14280 
Counter ID: HENC #2 
Container ID: S823126 
Waste Matrix Code: Homo Sol. S3000 
Sequence Type: 

Batch Number: 2LANDA1031 

Count Type : 
Assay Date : 8/8/2012 

1------------------------------------------------------------------------l 
1 Comments I Disposition I 

1------------------------------------------------------------------------l 
1 Section 1 - Add-A-Source Analysis I I 

I I I 
I No Add- a-Source warnings . I Ok I 
1------------------------------------------------------------------------l 
I Section 2 - Passive Neutron Analysis! I 
I I I 

I Analysis Status: No errors. I Ok I 
I I I 
I Ones Rate Analysis complete with I I 
I warnings. I I 
I I I 
I - Error calculating the Ones Rate I Not data affecting. I 

I Pu-240 Effective MDA. I I 
1------------------------------------------------------------------------l 
I Section 3 - Data Combiner Analysis 1 1 
I I I 
I Override enabled; Gamma data I Results taken from quantitative I 

I specified as i nput. I gamma data . I 
I I I 
I Results taken from Quantitative 1 1 
I Gamma data. I I 
I I I 
I Results comparison test passed. 1 1 
1------------------------------------------------------------------------l 
I Section 4 - MGA Analysis I MGA analysis failed. AK isot opicsl 
I I applied. The AK information 
I Results are marked as invalid. I utilized was provided by 
I .1 Steve Schafer, AKE, and consists 
I I of data from CCP-AK-LANL-006, AK 
I I Source Document M237. MT-52. 1 
1------------------------------------------------------------------------ l 
I Section 5 - Gamma Analysis I 1 
I I I 
I Analysis Status: No errors . I Ok 1 

1-------- ------------------------~------ - --- -------------------- - ------ --l 
t Miscellaneous 1 No additional nuclides I 
I I contributing to 95% of the I 

I I radiological hazard identified. 1 
1------------------------------------------------------------------------ l 

Expert Review by: Date: &--7- (?__ 



InstName 

Data Path 
Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

Quantitat1on Report 
FGA Unit 12 

C: \ msdchem\1\DATA\120823c\ 
S823126.D 

(QT Reviewed) 

23 Aug 2012 1:19pm (#1); 23 Aug 2012 1:17pm (#2) 
NW 

55 GALLON DRUM THROUGH FILTER (Sig #1 ) ; (Sig #2 ) 
1 Sample Multiplier: 1 

Quant Time: Aug 23 13:22:43 2012 
Quant Method C: \ msdchem\ 1 \ METHODS\H2 - CH4.M 
Quant Title Flammable Gas Analysis for Transportation Only 
QLast Update : Thu Jul 26 11:16:14 2012 
Response via : Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Target Compounds 
1) Hydrogen 1. 867 GCl 

Qvalue 
113799m 409.66 ppmv 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Thu Aug 23 13:22:50 2012 UNIT12 

36 

Page: 1 



Attachment 4 - Flammable Gas Analysis Form 

Waste Container ID: 5823126 

Sampling Date: 8/23/2012 

CAS COMPOUND 
NUMBER 
1333-74-0 Hydrogen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1, 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1 , 1-Dichloroethane 
156-59-2 cis-1,2-Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 Cyclohexane 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 
71-36-3 1-Butanol 
108-10-1 Methyl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 

1 08-38-3/1 06-42-3 m- and p-Xylene 
95-47-6 a-Xylene 
108-67-8 1 ,3,5-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4 - Win XP SP3/Win 7 SP1 
Excel2003/2007/2010 

BDR Number: LA12FG12025 

Measured 
ppmv Reporting Flag 

409.66 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 08 



 

 

 

 

 

 

 

 

S835376 

 



' ., 
NONCERTIFIED TRU WASTE DRUM REPORT 

Radioactive Solid Waste Disposal Record 

Ret Serial Number (DrumiD): 009401 

RSWD Form Number: 5835376 
Old RSWD: S832260 

Date: 11/30/83 

Origin of waste 

Group: MST-DO 
TA: 55 
Building: PF-4 
Room/Wing: 432 
Program Code: 

Waste Description 

Waste Code: A-25 
Waste Description: 
LEACHED SOLIDS 

Additional Description: 
MST-12 OLDER RSWD S824209 
HAS TWO OLDER RSWD'S 

The Noncertified TRU Waste Supplemental Data Sheet 
was not included in the data package. 



Process 
ItemiD Status 

1 IXFS-601FB 
2 IXFS-602-F1 
3 IXFS-6030Fl 

Noncertified TRU Waste Drum Item Information 

DrumiO: 009401 

Net Wt Me as 
(kg) Matrix Code 

29.320 NITRATE SALTS 
5.230 NITRATE SALTS 

26.360 NITRATE SALTS 

Noncertified Waste Drum Material Summary 

Gross Wt (kg): 

Material 
Type 

52 

Totals 

SNM 
(grams) 

42.99 

42.99 

125.9 

Items Net 
Wt (kg) 

60.91 

60.91 

SNM 
(g) 

24.85 
5.23 

12.91 

Auth 
MT (Pg/Ln) comments 

52 11/6 
52 6/11 
52 11/6 



I 

1. FORM NUMBER 

s a 3 s:.;~·s 
-..l.~L-J....,..l,-

l'L.EASE READ INSTRUCTIONS ON ;c, .,. : CM~EFUL.L. Y 

LOS ALAMOS RADIOACTIVE SOLID WASTE 
DISPOSAL RECORD FORM 

~
. RETRIEVABLE 

SERIAL NO, 

OJ~O, 

7. NUMBERS OF WASTE PACKAGES 
tJ · METER

3 

f - Ft;ET3 

PLASTIC 
BAGS 

I I 

r.Anu DRUMS 
flOAt~D 

BOXf.S NO 
··"--;-,r 

I I 

--
DATE 
DISPOSED 

VIOOVY 

!. r 1 1 l 

GAL. 

lfs 

WOODEN CRATES 8. GROSS ~C.~ t.lALLON 
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CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 Page 1 of 3 

Section 1: General Information 

[R] RTR Examination D RTR Replicate Scan D RTR Independent Observation 

Site ID: LANL 

Batch Number: LA-HERTR-12-0106 

Examination Date: 10/1/2012 

Waste Container 10: 5835376 

Video/Audio Recorded Media 
LA-HERTR-12-0106 C&D 

Number: 

Procedure and Revision No.: CCP-TP-053 Rev. 12 

NCR(s) associated with the 
container? 

~No ~Yesi)P Jo-n-IJ 
i) \· IJ, 

(e.g., Prohibited Items) 

Section 2: Waste Container Data 

Container Type: 

TRUCON Code: 

Waste Matrix Code: 

Waste Stream I.D.: 

Waste Container Weights: 

Rigid Liner and Liner Vent 
Description: 

Number of Layers of 
Confinement: 

Volume Utilization Percentage: 

tJ>gloNJ~J NCR .: L~U. ~ ~ L/lA}l - LQ.1.J-Jd. DPLo-fi· IJ. 
NCR No.: N/A 

55 Gallon Drum 

LA226 

53150 

LA-CIN01 .001 

Gross Wt. : 122.5 kg 

Tare Wt.: 
OP oP 
lo ·t2 - l). ~ ~·L kg /o·J -1)._ 

Net Wt.: !JP k 0 'P I Q. - t6. -L.J. -94:-8 k ~ • "l g 1~<:; - I :1. 
Liner: 0No [R]ves Lid: 0No [R]ves 

Type: 030-mil [R]90-mil 0110-mil 0125-mil 

Vented: 0No [R]ves ON/A 

DP ~ fB ~? Punctured: lo-) -1;).. No Yes l o-J - J;). 
. §Ptc·;.-1~~ oP 

Mechamcal Vent: No Yes lo- ) _I J.. 
Fiberboard Liner: IKJ No Oves 

Lead Lined : Jo~J-JJ.~No ~ l)Pio-~ -JJ. Yes 

Appears to be 2 layers 

DP !t~-- :J. -1.:1 '-IS~% 
1/f /o-J. -1. 

.~·· ,. - - 3 7 RTR Data Sheet.xls SCO# 1189 Ver. 1 
Microsoft Excel 2003 Windows XP 



CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 (continued) 

Waste Container ID: 8835376 

Page 2 of 3 

Section 3: Container Inventory and Comments (Detailed descriptions) 

IM: ------- -------- ----- ------------ ------- ----

AM: 

01: ·---·----- --------··---

C: 

R: 
------~-----·-------- .. ·-------·--····-- --------------· 

OR: --------- --~-- -·--· -- -------------------· 

IN: ______ 1:!£..'!.12.[~£1~~~~- S()li~-~-------- · ··----~---·'------- ·-·-·-------- -- ---·. ------·---- - ------------

S: 

minum-based Metals I Alloys (AM): 

Other Metals (OM): 

Other Inorganic Materials (OJ) 

Cellulosics (C): 

Rubber (R): 

Plastics (waste materials) (XPM): 

Organic Matrix (OR): 

Inorganic Matrix (IN) : 

Soils (S): 

Total WMP Weight: 

3.0 

RTR Data Sheet.xls SCO# 1189 Ver. 1 
Microsoft Excel 2003 Windows XP 



CCP Radiography Data Sheet 

CCP-TP-053 Attachment 2 (continued) 

Waste Container ID: S835376 
Section 5: RTR Summary 

' 

Page 3 of 3 

(Questions answered "Yes" will be explained in the Comment block, except for Question 1) 

Is there observable liquid? 

Is there any observable liquid in internal containers, more than 60 milliliters or 3 
percent by volume, whichever is greater? 
Is the total volume of observable liquid in the outermost container GREATER 
than 1% of the container? 

Is there observable liquid in payload containers with an EPA Hazardous Waste 
Number of U134? 
Is there an indication of non-radionuclide pyrophoric materials, such as 
elemental potassium? 
Is there an indication of hazardous wastes not occurring as co-contaminants 
with TRU mixed wastes (non-mixed hazardous wastes)? 
Is there an indication of wastes incompatible with backfill, seal and panel 
closures materials, container and packaging materials, shipping container 
materials, or other wastes (i.e., waste does NOT match TRUCON Codels])? 

Is there an indication of wastes containing explosives or compressed gases? 

Is there an indication of PCBs liquids? 

Is there an indication of the waste exhibiting the characteristic of ignitability, 
corrosivity, or reactivity (EPA Hazardous Waste Numbers of 0001, 0002, or 
0003)? 
Is the physical form of the waste inconsistent with the Waste Stream Description 
or the Waste Matrix Code? 

CH or RH TRAMPAC 
Are there heat-sealed bags (unvented) GREATER than 41iters and LESS than 
390 square inches in the waste, or heat sealed bags not authorized in the RH 
TRUCON Code? 
Were there Non-approved Closure Methods used on liner bags or inner bags 
greater than 4 liters? 

Are there sealed containers GREATER than 4 liters? 

Are there i dications of inadequate protection for heavy and/or sharp objects? 

RTR Operator: 

Dennis Powell 
Print Name 

DYes 0No 

DYes 0No 

DYes 0No 

DYes [KINo 

DYes 0No 

DYes 0No 

DYes 0No 

DYes 0No 

DYes [KINo 

DYes 0No 

DYes [KINo 

DYes 

DYes 

DYes 

DYes 

10/1/2012 
Date 

jo-
RTR Data Sheet.xls SCO# 1189 Ver. 1 

Microsoft Excel 2003 Windows XP 



Report for S835376 4/17/2013 8 :4 3 : 00 AM Page 

1------------------------------- - -------------- - ------------------------l 
I NDA 2000 Assay Report I 
1---------------- ------------------------------------------------------ - l 

************************* Item In formation ************************ 

Item ID: S835376 Count Sequence Number : 15533 
Operator : DCLTD231\0perator 
Assay Start : 4/15/2013 1 : 10 :41 PM 
Description 1 : 2LANDA1139 
Description 2 : N/A - RERUN - NCR 
Location: LANL TA- 54 
Comment: AK-6 
Matrix Type : Homo Sol. S3000 
Container Type : Lead-Lined 
Weight : Net : 64 .4 kg Net: 64.4 kg 
Container : Volume: 208 . 0 1 Full : 45.0 % 
Density : 0.690 kg /1 

************************ System Configuration *********************** 

Counter : 
Count Type : 
Collimator/Geometry Setting: 

Errors quoted at 1 . 000 sigma 

HENC #2 
Lead-Lined 
All Banks on GEO - 0 

1 

. .. 1 ~ 



Radioassay Data for S835376 4/17/2013 8 : 43:00 AM Page 4 

1-----------------------------------------------------------------------l 
I Radioassay Data Sheet I 
1----------------------------------------------------------------------- l 

Engine Version: MMRes . Cmb. Vl.2 

Count Sequence Number: 15533 
Assay Instrument: HENC #2 
Analysis Method : CCP-TP- 063 v 14 
Item ID: S835376 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu- 239 FGE 
Decay heat 

Nuclide 

SR90 
CS137 
U233 
0234 
U235 
NP237 
PU238 
U238 
PU239 
PU2 40 
AM241 
PU241 
PU2 42 

Mass 
g 

2.64E- 008 
4.16E- 008 

<LLD 
<LLD 

O.OOE+OOO 
1 .54E- 001 
3.03E-003 

<LLD 
3 .10E+001 
1 .98E+OOO 
2 .28E+OOO 
3.89E- 002 
6.61E-003 

Activity 
Ci 

3.65E-006 
3.65E-006 

<LLD 
<LLD 

O.OOE+OOO 
1.10E-00 4 
5.24E-002 

<LLD 
1 . 95E+OOO 
4 . 56E-001 
7 . 92E+OOO 
4 . 05E+OOO 
2.62E-005 

Errors quoted at 1.000 sigma 

Batch Number: 2LANDA1139 
Locat i on: LANL TA- 54 
Software Version: NDA 2000 V. 4 . 0 
Analysis Date : 4/15/2013 

64400.0 g 
3 . 30E+001 +- 1 . 20E+001 g 
1 .04E+001 +- 1 . 91E+OOO Ci 
1 . 61E+005 +- 2 . 96E+004 nCi/g 
1 . 05E+001 +- 1 . 91E+OOO Ci 
3 . 12E+001 +- 1 . 20E+001 g 
3.41E-001 +- 6 . 29E- 002 W 

Activity 
Uncert . MDA 

Ci Ci 

1. 44E- 006 O.OOE+OOO 
1. 44E- 006 7.05E-007 
O. OOE+OOO 1.16E-002 
O. OOE+OOO O.OOE+OOO 
O. OOE+OOO 1 . 22E-005 
2.42E- 005 6.57E-006 
2.16E- 002 1 . 19E-003. 
O. OOE+OOO 2.15E-005 
7.56E-001 4 . 43E-002 
l.BBE-001 1 . 04E-002 
1 . 74E+OOO 1.67E-001 
1.67E+OOO 9.21E-002 
l.OBE-005 O. OOE+OOO 

Date: Lf · [7· f 3 

Date: tf · { 6 ·13 
----L-~--~----



Automated ITR for S835376 4/17/2013 8:43:00 AM Page 2 

1------------------------------------------------------------------------l 
1 Automated Independent Technical Review I 

1------------------------------------------------------------------------l 
Counl Sequence Number: 15533 
Counter ID: HENC i2 
Container ID : S835376 
Wasle Matrix Code: Homo Sol. S3000 
Sequence Type: 

Batch Number: 2LANOA1139 

Count Type: 
· Assay Date: 4/15/2013 

1------------------------------------------------------------------------
l Comments I Disposition 
1--------------------~---------------------------------------------- -- -- -

Section 1 - Add-A~Source Analysis 

Add-a-Source WARNINGS : 

Add- a-Source correction factor is 
less than one . 

Add-a-Source correction factor was 
set to one. 

Add-a-Source correction factor is 
less than n-sigma ~ the correction 

I factor error . 

Ok 

Ok 

Ok 

I 
I 
I 
I 

1------------------------------------- ----------------------------------1 
1 Section 2 - Passive Neutron Analysis 
I 
I Analysis Status: No errors. 
I 
I Ones Rate Analysis complete with 

warn ings . 

- Error calculating the Ones Rate 
Pu-240 Effective MDA . 

Cosmic Ray Rejection Analysis 
' complete wjth warnings. 

- The CRR High-Z mass Mass variance 
is negative, High-Z mass Uncertainty! 
set to zero so analysis could 1 

continue. I 
I 

- The Pu-?.40 Eff Mass Variance is 1 

negative, Pu-240 Eff . Mass I 

Ok 

Not data affecting . 

Ok 

Uncertainty set to zero so analysis 1 Ok 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I could continue. I 1 

1------------------------------------------------------------------------ l 

• .': .! 6 



Automat ed I TR fo r 5835376 4/17/2013 8 : 43:00 AM Page 3 

1------------------------------------------------------------------------l 
l Comments l Disposition I 
1------------------------------------------------------------------------ l 
1 Section 3 - Data Combiner Analysis I I 
I I 
1 Overr i de enabled; Gamma data I Results taken from quantitative 
1 specif ied as input. I gamma data. 
I · I 
I Results taken from Quantitative 
I Gamma dat a. 
I 
I Resul t s comparison ~est passed. I 
1------------------~-----------------------------------------------------
l Secti on 4 - MGA Analysis I MGA analysis failed . AK isotopics 
I I applied. The AK information 
1 Resul t s are marked as inval id. I ut ilized was provided by 
I I Steve Schafer, AKE, and cons i sts 
I I of da~a from CCP-AK-LANL-006, AK 
I I Source Document M237. MT- 52. 
1------------------------------------------------------------------------
l Sect i on 5 - Gamma Analysis 1 

I l 
I Analysis St a t us: No errors. 1 Ok I 

1------------------------------------------------------------------------ l 
l Miscellaneous I No additional nuclides 1 

I I contributi ng to 95% of the I 
I I radiologica l hazard identified. J 

1------------------------------------------------------------------------l 

Expert Revi ew by: Date : q- ( 7 · f 3 
-----------------

·...• ... 1 7 



InstName 
Quant~tat~on Report 

FGA Unit 12 

C:\msdehem\1\DATA\ 130424e\ 
S835376.D 

(QT Reviewed) 

Data Path 
Data File 
Aeq On 
Operator 
Sample 
Mise 

24 Apr 2013 2:32pm (#1); 24 Apr 2013 2:30pm (#2) 
GR 

ALS Vial 
55 GALLON DRUM THROUGH FILTER (Sig #1); (Sig #2) 
1 Sample Multiplier: 1 

Quant Time: Apr 24 14:36:18 2013 
Quant Method C:\msdehem\1\METHODS\H2-CH4.M 
Quant Title Flammable Gas Analysis for Transportation Only 
QLast Update Tue Feb 26 13:17:30 2013 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Target Compounds Qvalue 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

H2-CH4.M Wed Apr 24 14:36:34 2013 UNIT12 

35 
Page: 1 



Attachment 4 - Flammable Gas Analysis Form 

Waste Container 10: 5835376 

Sampling Date: 4/24/2013 

CAS COMPOUND 
NUMBER 
1333-74-0 HydroQen 
74-82-8 Methane 
67-56-1 Methanol 
60-29-7 Ethyl Ether 
75-35-4 1, 1-Dichloroethylene 
67-64-1 Acetone 
75-34-3 1 , 1-Dichloroethane 
156-59-2 cis-1 ,2-Dichloroethene 
78-93-3 Methyl ethyl ketone 
110-82-7 Cyclohexane 
71-43-2 Benzene 
107-06-2 1 ,2-Dichloroethane 
71 -36-3 1-Butanol 
108-10-1 Methyl isobutyl ketone 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

108-38-3/106-42-3 m- and p-Xvlene 
95-47-6 o-Xylene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1 2 4-Trimethylbenzene 

CAS IDENTIFIED TIC 
Number COMPOUND 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

SCO 1049 Add 4- W in XP SP3/Win 7 SP1 
Excel 2003/2007/2010 

BDR Number: LA13FG12032 

Measured 
ppmv Reporting Flag 

8.15 u 
9.63 u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 
N/A u 

Est. Amount 
ppmv 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 19 



 Document: Response to February 17, 2015 Request for Information 
 Date: March 2015  

     

 

 

 

 

 

 

 

 

Attachment E 

Initial Database Query of Potential Nitrate Salt-Bearing Waste Containers  

  



Printable version of Query for Evaluation and Identification of LANL Nitrate Salt Containers

PKG_ID WASTE_CD
Solution 
Package Description Waste Stream Waste Type

Needs 
Remediation

Remediation 
Planned

Needs 
Characterization

CCP In 
Process

S864318 25 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S833931 25 21 SP No Issue (AG Debris) LA-MHD01.001-Potential S3000 Debris 0 1 0 0
S791934 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791751 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791752 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791754 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791923 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791924 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791925 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791927 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790098 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791944 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791947 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791948 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791950 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791952 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791926 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790039 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790007 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790008 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790009 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790010 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790011 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791737 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790013 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S791736 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790061 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790070 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790071 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790085 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790087 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793110 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S790012 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793443 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793025 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793244 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793250 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793279 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793404 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793219 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793411 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793216 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793451 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793455 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793475 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793490 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793706 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793707 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793410 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793178 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793276 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0

Page 1 of 51



Printable version of Query for Evaluation and Identification of LANL Nitrate Salt Containers

PKG_ID WASTE_CD
Solution 
Package Description Waste Stream Waste Type

Needs 
Remediation

Remediation 
Planned

Needs 
Characterization

CCP In 
Process

S793113 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793125 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793143 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793152 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793220 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793172 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793063 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793180 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793190 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793194 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793196 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793204 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793212 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793159 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S793292 25 32 BG Cemented Cans LA-CIN01.001-Cans Solid 0 1 0 0
S835365 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862882 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S832328 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S835416 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S835397 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S835396 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833361 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S832444 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853880 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844367 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844570 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S844602 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S832546 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S832547 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822931 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841244 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844611 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853881 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862405 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822544 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825879 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825853 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825852 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S854583 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825851 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843961 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843959 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822549 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843673 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S811785 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833268 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853349 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844691 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822946 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833252 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844717 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S844677 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S814952 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833095 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852950 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852915 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833283 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833288 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845027 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845029 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844721 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844642 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843646 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S863022 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844623 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844624 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844625 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844685 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844627 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844608 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844643 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853271 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844644 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833062 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833077 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833078 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844626 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S871833 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843572 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S860152 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S860151 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822679 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S860144 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843556 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841627 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822704 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822713 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822720 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842084 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855570 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822743 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843672 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822748 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870314 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855799 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846083 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S824170 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823054 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S824423 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822750 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842521 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855634 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S860040 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S860041 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842532 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S824094 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855288 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S824207 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S793478 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S860199 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841308 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855181 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822631 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855144 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S793450 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822588 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855208 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825641 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843642 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843643 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843644 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S825767 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S832412 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822611 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843585 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S854627 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S861806 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S861808 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855235 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822660 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862013 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842475 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855291 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855227 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843586 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855211 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855210 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855209 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842465 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822659 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845182 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845130 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845332 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864355 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845270 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845257 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851453 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833867 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845239 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864319 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845238 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851418 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851725 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S834572 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851742 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851743 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834599 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845135 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851757 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842313 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834625 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845132 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845131 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851791 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833537 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845203 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846015 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834476 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834475 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846050 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823013 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846047 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S816359 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846119 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846131 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S803611 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846152 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845342 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846032 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845256 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823006 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S803593 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846174 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846012 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846011 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846658 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834374 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846674 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834343 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845366 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851403 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846163 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851807 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833414 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833492 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833491 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852579 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845086 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S845114 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852575 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863793 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851805 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833479 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863728 25 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S813370 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823021 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802824 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822906 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822947 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822905 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S833467 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861805 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861804 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861803 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822903 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851404 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816434 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855292 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822669 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855307 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861733 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852951 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822904 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851414 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845339 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845340 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845341 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S803078 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814898 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851417 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S825012 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851416 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855188 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S803108 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851804 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S803147 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815158 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851408 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822907 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851406 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S842368 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813521 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863725 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855308 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851249 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851415 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S805263 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823020 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S804948 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S846129 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814960 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813545 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S860062 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824144 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813557 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
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S860157 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S846048 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852578 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852881 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816326 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855896 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S811916 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S804913 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S842089 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S805051 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S870198 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S834684 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S870379 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S833282 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813520 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855319 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S860158 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822948 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S860156 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813523 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824665 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815298 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852574 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824421 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852929 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802852 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813570 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S803605 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802851 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824562 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852914 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S833425 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855569 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863660 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813595 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802833 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S811747 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818415 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853714 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818303 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853724 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S832289 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862887 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802605 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851724 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S832270 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S840796 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802575 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853647 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851413 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S804965 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
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S802769 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818368 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853826 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813389 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S804957 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S801676 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851722 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853848 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853849 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853851 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818406 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818412 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S832240 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816925 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815122 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802739 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863797 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814871 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S832551 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814860 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815124 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851840 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S833030 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853453 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802718 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815045 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802701 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S811749 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851758 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S844645 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S844355 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853546 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S805293 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813412 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802665 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S817483 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816810 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818270 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814873 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855798 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816910 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S825824 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813471 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816881 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851607 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851606 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S825878 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852596 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818447 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S854606 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862398 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
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S793723 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S816696 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852978 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852977 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815157 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845255 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S793724 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862309 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S804995 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853882 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S814887 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S802768 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S805289 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862404 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851608 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851721 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813385 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S813411 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S815032 25 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S842188 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S845076 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S793769 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S846104 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S803091 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S793768 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S832274 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S824154 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S846105 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S822560 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S816426 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S822540 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S802571 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S844290 25 40 SP Retrieve and Vent BG Trench LA-CIN01.001-Cans Solid 1 1 0 0
S001674 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001673 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001672 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001675 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001676 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001677 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001678 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000456 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001679 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000451 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001680 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000449 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000450 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001696 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001681 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001682 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000466 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000484 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S001661 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001662 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000587 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000586 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S000567 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000566 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000561 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000549 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000526 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000518 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000514 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001665 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000496 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001671 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000483 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001683 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001663 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000481 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001664 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001666 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001667 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000468 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001668 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000439 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000442 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001670 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S000502 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001853 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001888 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001825 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001826 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001827 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001829 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001837 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001840 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001841 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001842 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001819 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001849 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001818 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001854 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001855 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001863 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001864 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001866 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001869 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001870 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001875 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001877 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001791 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001847 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S001803 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730371 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001793 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001794 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001795 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001796 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001797 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001798 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001799 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001800 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001824 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001802 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001899 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001804 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001805 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001806 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001807 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001808 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001809 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001810 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001811 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001813 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001814 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001801 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730356 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001884 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730329 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730330 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730343 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730346 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730347 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730348 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730349 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730351 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S720986 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730355 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S720985 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730357 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730358 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730359 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730360 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730362 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730366 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730367 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730368 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730369 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730370 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001684 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002620 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001900 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001915 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S001916 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001924 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002502 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002519 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002529 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002552 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002568 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S730328 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002597 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001790 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002654 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002655 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002705 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002715 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002783 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S002795 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002796 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002826 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002832 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002848 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S002575 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001732 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001743 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001722 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001723 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001724 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001725 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001726 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001727 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001728 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001729 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001720 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001731 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001719 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001733 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001734 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001735 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001736 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001737 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001738 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001739 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001740 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001741 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001792 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001730 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001708 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001697 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001698 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001699 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001700 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001701 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S001702 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001703 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001704 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001705 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001721 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001707 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001744 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001709 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001710 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001711 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001712 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001713 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001714 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001715 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001716 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001717 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001718 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001706 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001779 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001742 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001769 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001770 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001771 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001772 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001773 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001774 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001775 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001776 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001767 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001778 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001766 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001780 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001781 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001782 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001783 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001784 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001785 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001786 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001787 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001788 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001789 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001777 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001756 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001745 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001746 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001747 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001748 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001749 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001750 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001751 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001752 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S001753 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001768 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001755 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730352 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001757 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001695 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001758 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001759 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001760 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001761 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001762 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001763 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001764 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001765 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001754 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S772680 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731307 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731308 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S773048 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731309 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731310 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S773017 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731311 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781543 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S772681 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731302 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731313 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731314 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731315 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S772630 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731320 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S772605 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S772602 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731312 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731285 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781542 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731131 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731137 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731140 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731322 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731142 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S770692 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731306 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731280 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731305 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731286 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731288 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781524 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731290 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731291 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731292 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S731301 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731326 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781527 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770812 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731324 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S760928 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760945 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S761047 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770833 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S761051 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S761085 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760735 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770333 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760729 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770478 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770507 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770543 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770544 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770623 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770793 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770792 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770691 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S770297 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731339 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731141 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S770870 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731327 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731328 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S770837 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731329 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731330 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760852 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731338 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731325 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731340 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731447 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S760010 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760014 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760015 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760410 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760411 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S760426 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731331 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731084 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731095 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731082 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S783568 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781959 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781891 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781763 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731083 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S730387 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781679 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S783572 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781678 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731091 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731092 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781668 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731093 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731126 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731094 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781680 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001691 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001685 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730373 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001686 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730375 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730376 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001687 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001688 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731081 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001690 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781667 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001692 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S001693 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730380 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730382 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730385 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001694 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S730386 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S001689 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731114 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731106 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731108 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781625 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781621 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S781562 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731109 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731110 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731111 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781629 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731113 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731107 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731115 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781561 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731116 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731117 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731118 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781560 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731119 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731125 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731112 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
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S731104 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731102 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S731105 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781630 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731103 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S781631 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731100 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 0 1 0 0
S731099 25 41 SP Retrieve and Vent BG Solids TA-21 Homogeneous Solid 1 1 0 0
S772629 25 56 SP AG Solids No Issues (Solids) TA-21 Homogeneous Solid 0 1 0 0
S813591 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813525 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816304 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815301 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842087 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815304 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834523 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842083 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813467 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842085 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813536 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813592 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842086 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813549 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813469 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813539 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834571 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813459 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815176 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815174 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815162 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815172 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813562 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841245 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835326 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835295 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814854 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814859 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814853 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841242 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834653 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814865 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835359 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842308 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841249 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813693 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813687 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813685 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813676 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841243 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835373 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835417 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S835398 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814856 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814855 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835425 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835429 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835357 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835376 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835358 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835372 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835430 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835366 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835364 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835361 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842088 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835281 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814857 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813620 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813670 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813475 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835360 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834651 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841309 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841313 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841307 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815105 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815025 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813617 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834604 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813616 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813470 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815125 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813512 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815139 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813632 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813655 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813601 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813657 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813656 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814891 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814899 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814927 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835418 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813472 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813667 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813652 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834721 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834720 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S814961 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834669 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S815024 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841306 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S834735 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825849 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818379 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832152 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818382 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818397 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818399 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818400 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818401 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818411 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818431 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832137 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818432 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824990 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825850 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818354 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822571 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822572 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825771 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825770 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825769 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825732 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825702 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825701 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825026 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822627 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816933 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S825891 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818299 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822578 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832465 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816950 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816951 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S817484 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832435 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S817522 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818255 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818260 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818272 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832388 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818370 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818290 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818357 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818300 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818301 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818302 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818304 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818311 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818314 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818317 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818325 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S832239 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818345 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818346 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822635 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832349 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822927 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823305 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822857 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822862 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822863 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822874 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823234 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822883 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822902 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823215 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823186 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823178 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822632 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823165 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824127 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823150 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823149 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823144 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822940 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822945 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823114 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823078 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822949 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822950 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822989 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823002 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822915 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824610 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824954 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823023 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813458 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802928 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822639 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824946 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824688 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824687 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824667 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824666 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822683 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824098 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824614 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822849 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824607 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824548 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824465 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824461 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S824459 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822785 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822812 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822828 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822848 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823057 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S824153 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816928 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822699 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816745 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816664 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816665 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816667 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816673 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816687 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816692 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816697 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816700 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816701 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816717 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816723 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816812 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816744 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816469 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816751 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816752 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816755 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816760 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816766 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816773 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816794 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816802 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816809 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833483 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816944 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816741 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816415 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834480 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816308 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816334 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834464 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816342 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816357 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816363 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816374 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816385 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816388 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816394 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816663 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816414 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833881 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S816416 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816417 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816433 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816439 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816440 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833923 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816445 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816461 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833899 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816467 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816468 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833469 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816409 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832552 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833076 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833069 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816882 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816887 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833018 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833017 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833014 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816890 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832592 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832578 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816900 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833482 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832554 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816879 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832550 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832549 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832548 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832522 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832504 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816915 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816916 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816926 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816927 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832482 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832480 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816901 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816828 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833468 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833466 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833436 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833432 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833413 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833411 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833409 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833363 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833362 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833356 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S816813 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833121 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816825 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833232 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833297 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833269 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833266 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833265 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833264 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816832 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833256 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833244 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816837 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816861 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816869 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816305 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816814 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853646 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852911 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853723 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802613 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853718 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853717 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802632 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802638 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802641 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853707 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853705 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853650 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853734 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853648 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802599 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853645 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853644 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802644 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853627 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853626 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853625 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853574 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853573 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802660 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853567 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802678 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853548 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853649 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853850 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793755 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793762 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793767 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853876 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853875 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S853868 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793772 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793779 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853861 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853855 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853854 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802612 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853852 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853543 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S794448 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S794450 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S801677 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S801681 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853801 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853774 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S801682 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802516 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853770 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853769 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802524 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802581 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853853 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802771 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853034 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853033 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802765 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802766 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852998 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852997 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852982 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852981 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852980 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852979 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852975 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853545 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802767 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853272 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802789 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802799 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802800 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802808 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802809 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802812 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802940 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802830 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813454 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852952 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802834 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852913 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852974 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853352 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S854574 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853512 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853500 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853499 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853496 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802680 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802695 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853482 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802699 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802713 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853466 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853355 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853269 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853353 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853270 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853348 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853328 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853327 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802732 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802735 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853318 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853316 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802743 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802746 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802756 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853273 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853544 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853354 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860063 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861796 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861769 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861754 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861751 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860177 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860155 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860154 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860153 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860147 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860085 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860066 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855574 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860064 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861977 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860061 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860042 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860039 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860006 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855901 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855897 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855888 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855797 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S855786 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855767 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855690 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793750 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860065 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863623 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S871917 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S871838 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S870151 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S870135 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S865323 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864713 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864710 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864645 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864605 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864358 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864356 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864232 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861807 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863723 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861969 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863023 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862969 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862925 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862897 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862480 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862399 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862288 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862287 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862050 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862005 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861998 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855573 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864173 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854625 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855186 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855180 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855143 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855142 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855140 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793454 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855132 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793683 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793709 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793712 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854636 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855672 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854628 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855206 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854624 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854623 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S854612 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854609 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854608 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854607 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793735 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854591 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S793739 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854582 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854578 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802832 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S854635 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855522 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855572 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855571 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855568 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855567 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855551 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855541 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855539 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855538 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855537 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855530 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855529 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855528 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855187 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855526 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855196 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855320 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855311 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855310 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855309 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855295 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855293 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855247 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855230 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855229 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855228 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855207 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853901 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855527 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811671 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811799 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811622 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811626 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811627 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811630 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811637 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811639 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811642 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844318 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844309 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S844284 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844558 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811659 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844572 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811687 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811692 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811714 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811729 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811731 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811734 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811740 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811759 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844214 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811781 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811786 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845115 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844276 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845024 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845113 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804989 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845087 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845085 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845077 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852889 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S805001 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802828 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S805052 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S805060 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845040 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811617 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845026 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811810 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844722 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844716 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844715 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844707 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S805288 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844676 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844670 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844668 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844612 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844607 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844595 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811613 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845028 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813356 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811798 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811917 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813212 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813221 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813223 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S842537 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813287 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813288 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842522 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813298 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813308 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811907 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813348 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811876 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813357 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813371 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842454 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813387 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813416 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813420 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813442 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842388 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813443 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842384 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813446 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813453 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S813309 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811860 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811812 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844189 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811822 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811829 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811830 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811831 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811834 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843648 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811847 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811858 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843626 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811908 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843601 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845074 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811864 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843594 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843593 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843577 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843576 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843573 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843565 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843555 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811868 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811869 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811871 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S811872 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843618 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802976 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S851790 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802959 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802960 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851759 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802964 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851750 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851749 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802965 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851723 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802966 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802967 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802968 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803077 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802974 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851803 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802992 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802993 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803015 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803030 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803036 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803043 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803045 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803048 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803055 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803056 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S805034 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803060 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845133 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802970 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852572 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852888 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852887 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802853 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802877 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852600 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852599 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852598 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852597 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802878 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802879 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802880 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852588 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852577 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851792 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802944 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803074 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851806 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851841 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851852 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851861 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852576 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S802952 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852573 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823024 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802937 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834419 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802883 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802882 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851793 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S802958 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845376 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846117 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846114 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803613 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803614 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845248 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845261 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845337 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804951 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845345 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846031 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804906 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846130 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804946 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846009 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846087 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846010 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846086 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846085 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846014 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846084 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846055 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846049 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845367 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804981 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845134 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S804985 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803093 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803102 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803103 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803148 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803149 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846673 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803155 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846657 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845240 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803195 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846118 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846199 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803202 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803203 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803592 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S846173 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803606 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846165 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846164 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845218 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S803615 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846656 25 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S816768 25 58 SP NDA-Unc (CIN Cans) LA-CIN01.001-Cans Solid 0 1 0 0
S851726 25 73 SP SWB-OP Solids LA-CIN01.001-Cans Solid 1 1 0 0
S810197 26 05 SP CIN02 Container Issues (#5) (AG Cement-Mono) LA-CIN02.001 Solid 0 0 0 0
S810194 26 05 SP CIN02 Container Issues (#5) (AG Cement-Mono) LA-CIN02.001 Solid 0 0 0 0
S810199 26 05 SP CIN02 Container Issues (#5) (AG Cement-Mono) LA-CIN02.001 Solid 0 0 0 0
S810193 26 05 SP CIN02 Container Issues (#5) (AG Cement-Mono) LA-CIN02.001 Solid 0 0 0 0
S891031 26 34B SP Unvented CIN Mon Lead-Lined LA-CIN01.001-Monoliths Lead-Lined Solid 1 1 0 0
S822733 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822582 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822599 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822584 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822861 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822583 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822844 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822726 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822728 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S822731 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846100 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S860101 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851445 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851444 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S851443 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851442 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851440 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851159 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846648 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846196 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851507 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846101 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851512 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 0 0 0
S833506 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845094 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845068 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833514 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S845052 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833547 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833585 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844584 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833595 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S846178 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855138 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855876 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855864 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855862 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S855861 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855783 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855781 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855697 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853716 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855269 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851447 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S855265 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844324 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853863 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834418 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S853026 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852963 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S852522 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851636 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851527 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851526 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S851525 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834753 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842222 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842553 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834393 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842551 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842550 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842511 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842497 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842495 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842446 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834448 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844354 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842364 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843515 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842214 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841615 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841614 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841325 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841324 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834505 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S841288 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S835423 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S835286 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842443 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844167 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855270 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844323 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844257 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844251 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S844226 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833851 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833852 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833853 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
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S844225 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S842559 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844168 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843514 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833878 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843600 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843599 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833898 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833902 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S833910 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843518 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S843516 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S834382 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844338 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S844207 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863052 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863801 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863800 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863799 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823288 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863684 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863647 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863645 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863643 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863642 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863055 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862994 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863053 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864201 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S824458 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863051 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863050 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863049 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863048 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863046 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863045 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863042 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863038 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862996 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863054 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870103 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870362 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870360 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870335 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870334 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870333 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870331 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870176 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870175 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870174 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823124 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
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S863802 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870104 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863807 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864723 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864718 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864654 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S823184 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864362 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864360 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864328 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864324 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864213 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S864202 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S863041 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S870173 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862891 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862514 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862225 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862090 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 1 1 0 0
S862041 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862889 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862513 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862007 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862441 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862401 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862893 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862892 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862435 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S862440 26 36 SP AG Cement Cans Container Issues LA-CIN01.001-Cans Solid 0 1 0 0
S855266 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855780 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S864205 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855267 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862228 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862400 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S864325 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862385 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S843513 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855136 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862230 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862389 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S870332 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S910178 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861990 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S841282 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S870361 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861759 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861758 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855782 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S860103 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S864657 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
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S860099 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855918 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862010 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853864 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S865299 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863805 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862229 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S860197 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863037 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S854593 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863047 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845138 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862888 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855639 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862890 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862516 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851158 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852523 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851411 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851437 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851438 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851439 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863003 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S851441 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862981 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S861992 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852972 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S855135 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S846167 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S854586 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862977 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863798 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863735 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S862880 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853719 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S863803 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852971 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852966 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S844654 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852960 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S845046 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852959 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852525 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S853749 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824460 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823063 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823064 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823062 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823061 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S822729 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S823065 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
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S910179 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S818435 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S824182 26 37 SP Unvented CIN Cans LA-CIN01.001-Cans Solid 1 1 0 0
S852965 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823125 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852973 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S870105 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862973 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862393 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852968 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862475 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862974 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862894 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862392 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852964 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862975 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852962 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852961 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862976 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862391 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852967 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862444 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862438 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862439 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862442 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862436 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822586 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862443 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853555 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862895 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853554 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853750 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862462 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862991 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853747 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852958 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862879 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853748 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862437 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822585 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863700 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852916 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822740 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S851446 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863641 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863644 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863646 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863683 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860020 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822732 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855677 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S824468 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S865301 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S865300 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823127 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863732 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863733 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863734 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863738 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864724 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863698 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863035 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862979 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862390 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862980 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862382 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862992 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862993 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862995 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863002 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822739 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823126 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862978 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852521 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863036 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852505 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822725 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863039 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863040 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822727 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822730 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S852524 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861827 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860105 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855863 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860106 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832146 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823016 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855785 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860196 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862387 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S818449 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855867 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861957 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855638 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855637 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861958 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861959 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855617 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855616 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855615 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861757 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S855913 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860019 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860018 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834593 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860098 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855919 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860100 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855917 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855916 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855865 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855914 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855866 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855912 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855911 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860102 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855879 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855878 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855877 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S860104 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861961 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855915 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822580 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855614 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855137 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862087 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862088 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862089 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855125 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855124 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855123 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S871870 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862226 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862009 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853895 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853894 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862231 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S853865 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862232 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863699 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862386 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822858 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862224 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862008 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S862388 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861962 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861963 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861964 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855272 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861991 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822541 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855268 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S862042 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822542 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861960 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855226 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855225 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855224 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855223 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855222 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855221 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855220 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S855219 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S861993 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842235 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842565 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842380 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842379 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842378 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834449 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842345 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864639 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842239 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842238 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842383 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842236 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842387 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864640 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842233 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842232 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842223 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834472 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842215 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834473 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864647 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864650 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842237 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834403 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834387 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834388 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822859 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834399 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863685 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864715 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834400 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842509 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842499 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842381 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842496 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834496 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842493 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864637 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842451 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S842450 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842449 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864638 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842445 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842444 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S842411 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834401 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834662 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834575 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864659 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835282 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834763 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834758 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834754 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834576 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834752 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834737 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841618 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834671 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835388 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834654 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834649 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834636 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834635 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834634 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864660 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834596 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834595 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834594 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834732 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841286 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834394 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841327 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841326 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834497 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834504 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864651 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864652 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841293 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864653 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835293 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841287 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S835294 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841285 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841284 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S841283 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834530 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864655 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864656 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S823153 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864658 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S835422 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834474 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834529 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844353 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864361 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864305 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864326 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833586 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844603 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844585 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833594 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844583 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833566 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833603 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833538 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833840 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844329 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844328 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864571 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833843 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844272 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844258 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833845 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864717 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864327 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864719 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S822860 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863806 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S863808 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864722 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864200 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864203 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S846102 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864204 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845045 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864720 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833844 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864301 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864302 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845139 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833500 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S845137 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864303 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833507 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864304 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833513 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864721 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844250 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864570 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833935 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864569 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
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S833897 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833885 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833873 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843641 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844194 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844327 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843647 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833877 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864568 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844166 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864567 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844193 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844208 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844249 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834385 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844227 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833850 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833854 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844224 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S843517 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864716 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834384 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S833855 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S834383 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844206 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S844205 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S864365 26 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S832140 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825639 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S822894 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832040 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S823276 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825730 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824967 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824660 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825640 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824575 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S824551 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825902 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825812 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824700 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824949 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825020 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824541 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824188 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S825920 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S823221 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824508 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825811 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825021 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825810 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
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S824208 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S825793 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S824951 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S833240 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S845201 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832448 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832302 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832301 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833037 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832965 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832570 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S844213 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S891513 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S832303 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832179 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832178 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832163 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S891279 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832156 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832150 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833846 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S832452 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S910170 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S832340 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832338 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832347 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S881607 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S881570 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833233 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832499 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S833231 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832322 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832425 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833038 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832424 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833348 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832320 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S873554 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833481 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832421 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832314 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832422 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832450 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832339 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S870478 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832148 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S843995 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832500 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832158 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S841292 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832466 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
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S832145 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832144 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832501 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833243 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832147 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832141 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832472 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S870475 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S832473 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S834539 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S835283 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S834633 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832498 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832143 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S843962 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832149 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832502 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S842234 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S910171 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S832154 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S842323 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S832155 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833341 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S833937 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S910172 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S834406 27 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S852592 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S892963 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S891387 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S851436 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S823229 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S901114 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S844215 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S825664 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S842526 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S841239 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S861995 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S852931 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S852530 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S844253 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S841251 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S855216 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S851248 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S900215 27 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S833241 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824950 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S833342 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824184 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S832497 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S842181 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S851772 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
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S821203 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824187 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824661 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824550 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S825729 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S832569 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S822876 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S833344 27 12 SP Overweight (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S824181 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S822838 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S851250 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863696 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S851764 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S851506 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S851432 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S832464 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S883130 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S870338 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S846037 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S846088 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S842528 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S823194 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S823187 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S881563 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S881562 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S881569 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S871844 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S846172 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S846132 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S862411 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S844684 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S825638 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S846195 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S833261 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S832241 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863788 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863787 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S864332 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S860096 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S881608 27 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S841320 27 14 SP NDA-Uncertain (AG Debris) LA-MHD01.001 Debris 0 0 1 0
S822765 27 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S852895 27 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S825018 27 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823166 27 20 SP Multiple Issues (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S842213 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S843528 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S823004 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S855943 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S824407 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S832420 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 1 1 0 0
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S824659 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 1 1 0 0
S825019 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S822952 27 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S851594 27 26 SP Container Issues (AG Solids) LA-MIN04-S.001 Solid 1 1 0 0
S864663 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S864662 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S846660 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S863789 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S841240 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S851426 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S846168 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S844689 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S846107 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S846096 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S845338 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S842463 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S845104 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S845072 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S845031 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S844573 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S841314 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S862241 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S861976 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S861980 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855139 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853492 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855126 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S854616 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853899 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S861975 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S870213 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855240 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853006 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S862255 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853279 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853771 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S852590 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853326 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853641 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853898 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S851739 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S870381 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S860093 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S852923 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855290 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S852513 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855793 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S870065 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S860014 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S851752 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S860095 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
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S864694 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S852593 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S852883 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855566 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S851682 27 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S824103 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S823036 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S853471 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S823277 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S822936 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S823243 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S823071 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S860108 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S822901 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S871919 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S822941 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S871888 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S823199 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S822873 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S825919 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 1 0 0
S871854 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S871839 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S855275 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S871831 28 01 SP >200 mR/hr (AG Debris Drums) LA-MHD01.001 Debris 0 0 0 0
S823269 28 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S863071 28 03 SP Unvented (AG Debris Drums) LA-MHD01.001 Debris 1 1 0 0
S863630 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863692 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862959 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863693 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823027 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823140 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S864323 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863657 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862967 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823052 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863708 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S853288 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863074 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S853712 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863779 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S863662 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862506 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 1 0 0
S864686 28 13 SP Container Issues #13 (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S860078 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S861985 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863658 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S861982 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823193 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863656 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863655 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
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S863653 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S855584 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S860083 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863021 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S870341 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S855839 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863066 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863065 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S852886 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862508 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S853495 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862507 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862053 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S870256 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863044 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863690 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862919 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863661 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S863695 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S823075 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862379 28 16 SP PID in Matrix (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S855201 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862364 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 1
S871832 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S864254 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 1
S865306 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S855909 28 21 SP No Issue (AG Debris) LA-MHD01.001 Debris 0 0 0 0
S862264 28 56 SP AG Solids No Issues (Solids) LA-MIN04-S.001 Solid 1 1 0 0
S863705 28 57 SP AG Cement Cans No Issues LA-CIN01.001-Cans Solid 0 0 1 0
S870359 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870358 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870029 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870149 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870147 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870023 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870227 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870030 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870234 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870258 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870018 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870179 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S870212 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S860107 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855200 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855274 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855583 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855632 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855633 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S855891 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855892 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S861983 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
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S860079 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853886 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S860109 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S860169 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S860170 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S861745 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S861748 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S861749 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S860081 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S860005 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853733 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853290 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853321 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853322 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853468 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853470 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853472 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853572 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S855129 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853732 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S854600 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853738 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S853772 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853816 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853830 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853843 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853844 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853845 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S861984 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S853711 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863780 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S861949 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863629 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863649 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863659 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863691 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S863706 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863709 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863030 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S863778 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863025 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864174 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864225 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864240 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864255 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864329 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864331 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864611 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863711 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862458 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862000 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
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S862001 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862045 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862058 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S862059 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862227 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863070 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 1 0 0
S862256 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864687 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862525 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862883 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862884 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862901 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862923 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862952 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862964 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S863016 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S862233 28 72 SP Salt Waste (#72) LA-MHD01.001 Debris 0 0 0 0
S864549 28 76 AG Governors Goal Miscellaneous Solids LA-MIN04-S.001 Solid 0 0 0 0
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Attachment F 

Email Correspondence Confirming 707 Nitrate Salt-Bearing Waste Containers, May 23, 
2014 

  



1

 

From: Christensen, Davis V  
Sent: Friday, May 23, 2014 7:36 AM 
To: Simmons, Craig E (craigs@lanl.gov) 
Cc: Clemmons, James S (jsclemmons@lanl.gov); Criswell, Charles W (bcriswell@lanl.gov) 
Subject: Final number 707 
  
Craig, 
  
Here is our final list. 
  
We have settled on 707.  We reviewed several additional drums as part of our broad sweep, but with your help we 
have determined that all of these containers are concrete. 
  
Please review and let us know if you agree. 
  
Also attached it a list of all the drums that we reviewed and their final determination. 
  
Thanks tons for you help 
Davis 
  
Davis Christensen 
TA-46 Bldg 326 
ph.  (505) 665-8686 
cell  (505) 699-1724 
dvc@lanl.gov 
  

121473
Typewritten Text

121473
Typewritten Text



OriginalID PKG_ID Code Issue Resolution Description Group GG Stretch Status Container NCR Issues Overpacked Into LOC HIST_DATE Remed Date ShipDate EMT

1 S825018 88327 66A

Disposition 5/2/11 Prior 

to Nitrate Issues

Not part of our Nitrate Tracking  

Inventory SP AG Debris Drums Dispositioned PreFY2010 Inactive NA 55 gal drum Waste Isolation Pilot Plant 2/23/2011 2/23/2011 5/2/2011 0

2 S825018 88328 X04 On‐Site Managed as Empty  AG No Waste Stream Suspect TRU Active NA 85 gal drum Dome 229 2/23/2011 1

3 S825019 89308 21

Disposition 12/14/11 

Prior to Nitrate Issues

Not part of our Nitrate Tracking  

Inventory SP No Issue (AG Debris) Inactive Dispositioned 55 gal drum Waste Isolation Pilot Plant 6/14/2011 6/14/2011 12/14/2011 0

4 S825019 89309 21

Disposition 1/9/12 Prior 

to Nitrate Issues

Not part of our Nitrate Tracking  

Inventory SP No Issue (AG Debris) Inactive Dispositioned POC Waste Isolation Pilot Plant 6/14/2011 6/14/2011 1/9/2012 0

5 S825019 89310 X04 On‐Site Managed as Empty  AG No Waste Stream Suspect TRU Active NA 85 gal drum Dome 229 6/14/2011 1

6 S864332 87822 66A

Disposition 5/12/11 

Prior to Nitrate Issues

Not part of our Nitrate Tracking  

Inventory SP AG Debris Drums Dispositioned PreFY2010 Inactive NA 55 gal drum Waste Isolation Pilot Plant 12/16/2010 12/16/2010 5/12/2011 0

7 S864332 87823 56

On‐site  ‐   Solids in a 

POC

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented SP AG Solids No Issues (Solids) Active Remediation Planned POC

bags, >50% Homo, 

liquids Dome 232 12/20/2010 12/16/2010 0

8 S864332 87824 56

Disposition 10/2/12 

Prior to Nitrate Issues

Not part of our Nitrate Tracking  

Inventory SP AG Solids No Issues (Solids) Inactive Dispositioned POC Waste Isolation Pilot Plant 12/20/2010 12/16/2010 10/2/2012 0

9 S864332 87825 56

On‐site  ‐   Solids in a 

POC

waste matrix was determined to 

be Cemented SP AG Solids No Issues (Solids) Active Remediation Planned POC metal, solids, liquids,  Dome 232 12/20/2010 12/16/2010 0

10 S864332 87826 21

On‐site  ‐   Solids in a 

POC

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented SP No Issue (AG Debris) Active Remediation Planned POC

absorbent, cloth 

material, impenetrable Dome 153 12/20/2010 12/16/2010 0

11 S864332 87827 21

On‐site  ‐   Solids in a 

POC

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented SP No Issue (AG Debris) Active Remediation Planned POC

plastic, absorbent, 

impenetrable, cloth 

material Dome 153 12/20/2010 12/16/2010 0

12 S864332 87828 X04

Dispositioned in SWB as 

Suspect empty TRU 

Carcass

Not part of our Nitrate Tracking  

Inventory AG No Waste Stream Suspect TRU Inactive NA SWB‐55 gal drum SB10170 Waste Isolation Pilot Plant 12/20/2010 11/26/2013 1

S855943 68383 Nitrate Salt Drum

Added to Nitrate Tracking 

Inventory ‐ Already Dispositioned

S855943 68384 Nitrate Salt Drum

Added to Nitrate Tracking 

Inventory ‐ Already Dispositioned

S824181 93515 Nitrate Salt Drum

Added to Nitrate Tracking 

Inventory ‐ Already Dispositioned

S824181 93516 Nitrate Salt Drum

Added to Nitrate Tracking 

Inventory ‐ Already Dispositioned

S852927 S852927

Suspect Nitrate/ 

Cemented Drum

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented

S855136 S855136

Suspect Nitrate/ 

Cemented Drum

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented

S851594 S851594

Suspect Nitrate/ 

Cemented Drum

RTR Video was reviewed and the 

waste matrix was determined to 

be Cemented

New Nitrate Salts_2014‐05‐21 5_21_14.xlsx



PKG_ID Related to  IntermediaParentID Overpacke Empty P Empty DauC_ID Salt Type WasteLok 3706 Waste StreType RemedDate Days Since WasteGenDate FGA_Date HSG_BDR Location PECi FGE Shipment Ship Date Location CaSpecific Loc

68408 S842463 SB02198 68420 733271 Nitrate No GovGoal LA‐MHD01 Remediatio 9/19/2013 245 2/13/1984 12/20/2013 LA13FG121LANL/54‐G 4.261033 18.94953 LANL ::

68430 1 S833846 68641 796627 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 9/21/1983 1/22/2014 LA14FG200LANL/54‐G 11.23194 33.11182 LANL ::

68507 1 S853279 69003 739341 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/19/2013 184 7/9/1985 1/22/2014 LA14FG200LANL/54‐G 4.770073 36.57127 LANL ::

68540 1 S842181 68589 796977 Nitrate No GovGoal LA‐MHD01 Remediatio 11/5/2013 198 9/23/1984 1/21/2014 LA14FG200LANL/54‐G 0.034518 0.380187 LANL ::

68553 1 S842181 68589 797034 Nitrate No GovGoal LA‐MHD01 Remediatio 11/5/2013 198 9/23/1984 1/21/2014 LA14FG200LANL/54‐G 1.867853 2.782377 LANL ::

68624 S824184 68644 797419 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/28/1982 11/25/2013 LA13FG212LANL/54‐G 0.949019 10.61336 LANL ::

68631 S825810 68515 797248 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/27/1982 12/13/2013 LA13FG212LANL/54‐G 1.516163 2.256183 LANL ::

68638 1 S825810 68515 797249 Nitrate No GovGoal LA‐MHD01 Remediatio 11/12/2013 191 12/27/1982 1/21/2014 LA14FG200LANL/54‐G 0.049297 0.543579 LANL ::

68648 68818 S855139 SB50442 69219 797473 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 10/9/1985 1/24/2014 LA14FG200LANL/54‐G 16.69764 62.36824 LANL ::

68665 1 S853492 SB50529 68674 797714 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/15/2013 188 7/8/1985 4/4/2014 LA14FG205LANL/54‐G 10.10021 47.11176 LANL ::

68685 1 68725 S855793 69120 730964 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/4/2013 169 12/16/1985 1/10/2014 LA14FG200LANL/54‐G 8.535551 21.93594 LANL ::

69013 S870213 69530 730957 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 4/13/1987 3/26/2014 LA14FG204LANL/54‐G 0.672967 3.561096 LANL ::

69036 68734 S873554 69121 797288 Nitrate No GovGoal LA‐MHD01 Remediatio 12/6/2013 167 10/13/1987 2/5/2014 LA14FG201LANL/54‐G 10.30922 22.0473 LANL ::

69076 68755 S852530 SB50452 68691 797835 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 3/17/1985 4/4/2014 LA14FG205LANL/54‐G 9.969209 56.00362 LANL ::

69079 68826 S901114 SB50073 69220 797845 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 6/12/1990 1/24/2014 LA14FG200LANL/54‐G 21.08892 58.3296 LANL ::

69183 68742 S870478 SB50443 69218 798004 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 10/13/1987 1/24/2014 LA14FG200LANL/54‐G 15.06886 46.81467 LANL ::

69208 68760 S851772 SB50069 69223 798017 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 3/20/1985 2/5/2014 LA14FG201LANL/54‐G 39.11777 157.3569 LANL ::

69280 S841251 SB50431 69248 798728 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/26/2014 116 9/23/1984 4/4/2014 LA14FG205LANL/54‐G 18.05877 69.34543 LANL ::

69298 S841251 69248 798646 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/26/2014 116 9/23/1984 4/4/2014 LA14FG205LANL/54‐G 23.18251 122.4417 LANL ::

69361 68966 S892963 SB50451 69529 730996 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 2/27/1989 4/8/2014 LA14FG120LANL/54‐G 4.935412 17.33852 LANL ::

69417 S822876 69527 799582 Nitrate No GovGoal LA‐MHD01 Remediatio 2/27/2014 84 3/9/1982 4/11/2014 LA14FG205LANL/54‐G 0.008709 0.062508 LANL ::

69445 68962 S823229 69528 799717 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/28/2014 83 5/16/1982 3/13/2014 LA14FG203LANL/54‐G 5.149856 57.59341 LANL ::

69490 68966 S892963 SB50522 69529 799976 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 2/27/1989 3/14/2014 LA14FG203LANL/54‐G 18.89889 75.98083 LANL ::

69491 68973 S891387 SB50448 69504 799975 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/28/2014 83 12/5/1989 3/14/2014 LA14FG203LANL/54‐G 12.06004 14.36092 LANL ::

69568 68981; 687S825664 69572 800744 Nitrate No GovGoal LA‐MHD01 Remediatio 3/18/2014 65 12/28/1982 4/2/2014 LA14FG205LANL/54‐G 4.523135 5.183186 LANL ::

69559 S832148 69590 800411 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/17/2014 66 1/25/1983 4/4/2014 LA14FG205LANL/54‐G 14.0246 22.39192 LANL ::

70072 799293 Nitrate No Non‐GovGoLA‐CIN01.0Daughter 41781 5/4/1981 LANL/54‐G 4.711045 49.55961 LANL

93605 S824541 93608 790773 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/2/2013 385 10/4/1982 1/14/2014 LA14FG200LANL/54‐G 14.7637 21.26044 LANL ::

S793724 752676 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/18/1979 LANL/54‐G 1.354934 9.450591 LANL ::

S801676 762652 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 5/19/1980 LANL/54‐G 1.249718 11.26829 LANL ::

S802739 776389 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 3/31/1980 LANL/54‐G 0.633025 6.003837 LANL ::

S802833 756875 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 5/19/1980 LANL/54‐G 0.422645 4.222052 LANL ::

S803078 771330 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 9/17/1980 LANL/54‐G 1.746727 15.27077 LANL ::

S804948 750766 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 9/17/1980 LANL/54‐G 0.480508 4.346182 LANL ::

S804995 754357 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/1/1980 LANL/54‐G 1.099085 12.26459 LANL ::

S805051 776564 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 9/17/1980 LANL/54‐G 0.607081 6.217189 LANL ::

S805289 751672 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/1/1980 LANL/54‐G 0.265394 0.227617 LANL ::

S813385 771804 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 6/1/1981 LANL/54‐G 4.097065 45.81953 LANL ::

S813545 755434 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 2/9/1981 LANL/54‐G 1.025111 11.46433 LANL ::

S816434 771438 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 8/3/1981 LANL/54‐G 3.476426 38.87861 LANL ::

S816810 772839 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 9/28/1981 LANL/54‐G 2.141075 22.34632 LANL ::

S818435 769707 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/28/1981 LANL/54‐G 1.815476 20.30338 LANL ::

S822599 748612 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 2/9/1982 LANL/54‐G 5.235326 58.54928 LANL ::

S822713 760417 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 2/8/1982 LANL/54‐G 1.277223 11.0408 LANL ::

S822844 751719 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 3/9/1982 LANL/54‐G 8.610488 95.63058 LANL ::

S823124 769910 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 5/17/1982 LANL/54‐G 2.702104 30.21898 LANL ::

S823184 760424 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 5/16/1982 LANL/54‐G 14.18605 158.6497 LANL ::

S825878 770204 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/28/1982 LANL/54‐G 16.66016 186.3189 LANL ::

S825879 754400 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 12/28/1982 LANL/54‐G 4.661129 52.12774 LANL ::

S853714 760120 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 7/8/1985 LANL/54‐G 6.860811 76.72789 LANL ::

S862888 758203 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 7/7/1986 LANL/54‐G 1.810573 19.38008 LANL ::

S864213 770113 Nitrate No Non‐GovGoLA‐CIN01.0Original 41781 9/30/1986 LANL/54‐G 5.483659 61.05478 LANL ::

68311 S845031 SB50086 68352 733202 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/6/2013 258 7/25/1984 1/28/2014 LA14FG120LANL/54‐G 5.399595 31.99224 LW140028 ######## WCS ::

68313 S845031 SB50103 68352 733203 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/6/2013 258 7/25/1984 1/28/2014 LA14FG120WCS/OPER 14.299 112.3191 LW140032 ######## WCS ::

68314 S845031 SB50012 68352 729231 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/6/2013 258 7/25/1984 1/28/2014 LA14FG120LANL/54‐G 1.822927 9.96342 LW140021 ######## WCS ::

68315 S842213 SB02204 68370 733204 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/9/2013 255 5/9/1984 12/20/2013 LA13FG121WCS/OPER 17.4332 185.932 LW140005 4/3/2014 WCS ::

68325 S832143 SB50045 68355 729241 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 1/25/1983 1/22/2014 LA14FG200LANL/54‐G 11.80496 54.23744 LW140021 ######## WCS ::

68341 S852513 SB50020 68388 733213 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/12/2013 252 3/17/1985 1/22/2014 LA14FG200LANL/54‐G 13.06007 62.00641 LW140009 4/8/2014 WCS ::

68342 S845031 SB50019 68352 733214 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/6/2013 258 7/25/1984 2/4/2014 LA14FG120LANL/54‐G 2.571431 14.9613 LW140009 4/8/2014 WCS ::

68347 S825020 SB50026 68360 733248 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/13/2013 251 11/9/1982 11/5/2013 LA13FG211LANL/54‐G 6.687803 13.23248 LW140010 4/8/2014 WCS ::

68350 S835283 SB50067 68403 738147 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 11/5/2013 LA13FG211LANL/54‐G 11.7861 34.35866 LW140027 ######## WCS ::

68396 S842463 SB50109 68420 733250 Nitrate No GovGoal LA‐MHD01 Remediatio 9/19/2013 245 2/13/1984 1/22/2014 LA14FG200LANL/54‐G 3.694242 15.58212 LW140027 ######## WCS ::

68425 1 S824208 SB50036 68532 733279 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 12/18/2013 LA13FG213LANL/54‐G 2.872841 0.746961 LW140022 ######## WCS ::
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68426 1 S910170 SB02166 68522 738233 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 1/2/1991 11/13/2013 LA13FG211WCS/OPER 15.47407 147.0752 LW140002 4/2/2014 WCS ::

68428 1 S825902 SB50028 68518 738185 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/28/1982 1/22/2014 LA14FG200WCS/OPER 6.748229 9.400178 LW140034 ######## WCS ::

68429 S832320 SB50017 68365 738178 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/8/1983 12/18/2013 LA13FG213LANL/54‐G 4.18191 9.69294 LW140008 4/8/2014 WCS ::

68431 1 S833846 SB50048 68641 796628 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 9/21/1983 2/26/2014 LA14FG202WCS/OPER 12.33601 45.26936 LW140015 ######## WCS ::

68433 1 S825810 SB50017 68515 796626 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/27/1982 1/22/2014 LA14FG200LANL/54‐G 1.046854 9.012603 LW140008 4/8/2014 WCS ::

68449 S821203 SB50072 68460 738560 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/24/2013 240 6/14/1982 1/10/2014 LA14FG200WCS/OPER 13.07802 67.98737 LW140032 ######## WCS ::

68508 1 S832144 SB50094 68640 739405 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/14/2013 189 12/29/1983 12/18/2013 LA13FG213LANL/54‐G 7.885418 35.78009 LW140020 ######## WCS ::

68509 S842526 SB50018 69142 739481 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 3/12/1984 1/22/2014 LA14FG200LANL/54‐G 5.52554 14.18244 LW140009 4/8/2014 WCS ::

68546 S851426 SB50083 68529 796976 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/24/2013 210 2/11/1985 1/14/2014 LA14FG200LANL/54‐G 47.44124 146.6064 LW140021 ######## WCS ::

68583 1 S842181 SB50037 68589 796596 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 9/23/1984 12/18/2013 LA13FG213WCS/OPER 5.692897 2.101563 LW140011 4/9/2014 WCS ::

68617 1 S833481 SB50039 68599 797188 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/8/2013 195 7/12/1983 12/18/2013 LA13FG213LANL/54‐G 2.485734 28.85471 LW140022 ######## WCS ::

68619 1 S825810 SB50079 68515 797241 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/27/1982 1/22/2014 LA14FG200WCS/OPER 4.56259 35.27618 LW140031 ######## WCS ::

68620 S824184 SB50002 68644 797189 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/28/1982 12/18/2013 LA13FG213WCS/OPER 0.949019 10.61336 LW140012 4/9/2014 WCS ::

68625 1 S870381 SB50013 68639 797420 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/11/2013 192 7/6/1987 11/25/2013 LA13FG212LANL/54‐G 2.029956 22.70201 LW140008 4/8/2014 WCS ::

68628 S824184 SB50082 68644 797415 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/28/1982 11/25/2013 LA13FG212LANL/54‐G 0.949019 10.61336 LW140020 ######## WCS ::

68632 1 S833481 SB50013 68599 797247 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/8/2013 195 7/12/1983 11/21/2013 LA13FG211LANL/54‐G 2.48474 28.84317 LW140008 4/8/2014 WCS ::

68656 68724 S891279 SB02206 69100 797075 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/20/2013 183 12/5/1989 12/6/2013 LA13FG121WCS/OPER 34.44809 160.1152 LW140005 4/3/2014 WCS ::

68661 S861976 SB50046 69119 797071 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/4/2013 169 4/7/1986 12/20/2013 LA13FG121WCS/OPER 3.201198 16.51158 LW140014 ######## WCS ::

68679 S864663 SB50102 69008 797718 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/21/2013 182 12/15/1986 12/13/2013 LA13FG212LANL/54‐G 18.76655 35.56955 LW140027 ######## WCS ::

68681 68738 S864694 SB50058 69139 730960 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 12/15/1986 1/16/2014 LA14FG120LANL/54‐G 11.34507 78.16387 LW140025 ######## WCS ::

68686 S861976 SB50062 69119 730967 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/4/2013 169 4/7/1986 1/10/2014 LA14FG200LANL/54‐G 8.993328 43.70936 LW140025 ######## WCS ::

69014 68973 S891387 SB50095 69504 730959 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/28/2014 83 12/5/1989 3/19/2014 LA14FG204LANL/54‐G 3.645207 11.7972 LW140022 ######## WCS ::

69033 68734 S873554 SB50063 69121 797287 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/6/2013 167 10/13/1987 1/3/2014 LA14FG200LANL/54‐G 2.76054 30.41747 LW140018 ######## WCS ::

69034 68734 S873554 SB50027 69121 797289 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/6/2013 167 10/13/1987 1/3/2014 LA14FG200WCS/OPER 3.931501 43.35908 LW140014 ######## WCS ::

69041 68722 S823166 SB50104 68689 797583 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/16/2013 157 5/17/1982 1/16/2014 LA14FG120LANL/54‐G 12.23001 33.94927 LW140026 ######## WCS ::

69043 S851436 SB50039 69173 797843 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/14/2014 128 2/11/1985 1/28/2014 LA14FG120LANL/54‐G 11.28696 78.81088 LW140022 ######## WCS ::

69045 68755 S852530 SB50071 68691 797586 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 3/17/1985 1/28/2014 LA14FG120LANL/54‐G 9.014514 83.32642 LW140020 ######## WCS ::

69060 S842526 SB50100 69142 798048 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 3/12/1984 1/21/2014 LA14FG120LANL/54‐G 11.77115 68.80194 LW140025 ######## WCS ::

69061 68738 S864694 SB50035 69139 798042 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 12/15/1986 1/10/2014 LA14FG200WCS/OPER 12.27718 70.89345 LW140016 ######## WCS ::

69063 68735 S860014 SB50107 69143 798045 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 2/19/1986 1/21/2014 LA14FG120WCS/OPER 14.41418 102.9231 LW140030 ######## WCS ::

69064 68723 S861995 SB50089 69005 798054 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/16/2013 157 4/8/1986 1/10/2014 LA14FG200LANL/54‐G 6.110867 34.00226 LW140021 ######## WCS ::

69066 68735 S860014 SB50033 69143 798041 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 2/19/1986 1/21/2014 LA14FG120LANL/54‐G 15.21867 106.9687 LW140018 ######## WCS ::

69067 S842526 SB50015 69142 798047 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/15/2013 158 3/12/1984 1/21/2014 LA14FG120LANL/54‐G 17.04091 107.8083 LW140019 ######## WCS ::

69068 68722 S823166 SB50012 68689 798046 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/16/2013 157 5/17/1982 1/10/2014 LA14FG200LANL/54‐G 2.319915 11.76874 LW140021 ######## WCS ::

69069 68723 S861995 SB50058 69005 798043 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/16/2013 157 4/8/1986 1/10/2014 LA14FG200LANL/54‐G 3.036631 19.1108 LW140025 ######## WCS ::

69073 68756 S844684 SB50062 69153 797812 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 5/9/1984 1/28/2014 LA14FG120LANL/54‐G 13.62528 62.9976 LW140025 ######## WCS ::

69074 68758 S900215 SB50087 69152 797837 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/22/2013 151 6/12/1990 1/24/2014 LA14FG200LANL/54‐G 11.20542 95.7884 LW140035 ######## WCS ::

69077 68756 S844684 SB50032 69153 797811 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 5/9/1984 1/31/2014 LA14FG201WCS/OPER 1.257321 9.027957 LW140011 4/9/2014 WCS ::

69080 68758 S900215 SB50100 69152 797793 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/22/2013 151 6/12/1990 1/24/2014 LA14FG200LANL/54‐G 6.113626 19.9234 LW140025 ######## WCS ::

69081 68758 S900215 SB50052 69152 797794 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/22/2013 151 6/12/1990 1/24/2014 LA14FG200WCS/OPER 18.21863 118.6294 LW140024 ######## WCS ::

69083 68759 S851764 SB50098 69221 797844 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 3/20/1985 1/28/2014 LA14FG120WCS/OPER 10.65778 57.48992 LW140023 ######## WCS ::

69085 S844215 SB50021 69203 797838 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/10/2014 132 5/9/1984 1/30/2014 LA14FG201LANL/54‐G 6.429041 47.73728 LW140010 4/8/2014 WCS ::

69087 68755 S852530 SB50018 68691 797841 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 3/17/1985 1/30/2014 LA14FG201LANL/54‐G 9.818973 68.61534 LW140009 4/8/2014 WCS ::

69091 68752 S823276 SB50062 69247 797849 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/16/2014 126 6/14/1982 2/5/2014 LA14FG201LANL/54‐G 9.228374 32.06832 LW140025 ######## WCS ::

69094 68826 S901114 SB50424 69220 797854 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 6/12/1990 2/26/2014 LA14FG202LANL/54‐G 9.649548 7.330886 LW140037 ######## WCS ::

69097 S844215 SB50063 69203 797917 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/10/2014 132 5/9/1984 1/28/2014 LA14FG120LANL/54‐G 11.2579 92.39367 LW140018 ######## WCS ::

69099 68759 S851764 SB50432 69221 797948 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 3/20/1985 1/29/2014 LA14FG201WCS/OPER 14.45134 65.60292 LW140036 ######## WCS ::

69102 68756 S844684 SB50048 69153 797141 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 5/9/1984 1/22/2014 LA14FG200WCS/OPER 3.797523 20.22079 LW140015 ######## WCS ::

69103 68723 S861995 SB50019 69005 797150 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/16/2013 157 4/8/1986 1/22/2014 LA14FG200LANL/54‐G 7.932326 65.7302 LW140009 4/8/2014 WCS ::

69105 68817 S853006 SB50045 69170 797164 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 4/15/1985 2/4/2014 LA14FG120LANL/54‐G 4.184437 19.46363 LW140021 ######## WCS ::

69154 68756 S844684 SB50061 69153 797842 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/23/2013 150 5/9/1984 1/21/2014 LA14FG120LANL/54‐G 1.716089 9.892714 LW140025 ######## WCS ::

69158 68742 S870478 SB50055 69218 797947 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 10/13/1987 1/24/2014 LA14FG200WCS/OPER 19.35845 90.17271 LW140023 ######## WCS ::

69159 68761 S855566 SB50074 69205 797946 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/10/2014 132 11/19/1985 2/19/2014 LA14FG202WCS/OPER 26.28435 97.35754 LW140030 ######## WCS ::

69161 68816 S855216 SB50035 69222 797914 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 10/9/1985 1/31/2014 LA14FG201WCS/OPER 5.149713 7.955126 LW140016 ######## WCS ::

69162 S841239 SB50066 69201 797858 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 9/23/1984 1/22/2014 LA14FG120LANL/54‐G 7.949301 35.32642 LW140019 ######## WCS ::

69163 68818 S855139 SB50057 69219 797857 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 10/9/1985 1/29/2014 LA14FG201LANL/54‐G 8.250935 30.61736 LW140025 ######## WCS ::

69177 68817 S853006 SB50039 69170 797972 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 4/15/1985 1/22/2014 LA14FG120LANL/54‐G 2.915399 9.833202 LW140022 ######## WCS ::

69179 68754 S852593 SB50025 69204 797974 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/10/2014 132 4/15/1985 2/19/2014 LA14FG202WCS/OPER 9.898257 79.09342 LW140013 ######## WCS ::

69180 S841239 SB50102 69201 797975 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 9/23/1984 1/22/2014 LA14FG120LANL/54‐G 31.81723 137.0118 LW140027 ######## WCS ::

69181 68817 S853006 SB50033 69170 797976 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 4/15/1985 1/22/2014 LA14FG120LANL/54‐G 2.179027 13.91163 LW140018 ######## WCS ::

69182 68817 S853006 SB50037 69170 797977 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/9/2014 133 4/15/1985 1/22/2014 LA14FG120WCS/OPER 4.708286 52.51462 LW140011 4/9/2014 WCS ::

69185 68761 S855566 SB50043 69205 798012 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/10/2014 132 11/19/1985 1/30/2014 LA14FG201LANL/54‐G 1.887566 4.965868 LW140035 ######## WCS ::

69187 68826 S901114 SB50020 69220 798014 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/11/2014 131 6/12/1990 2/4/2014 LA14FG120LANL/54‐G 6.140974 20.12053 LW140009 4/8/2014 WCS ::
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69188 S846132 SB50018 69168 798011 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/13/2014 129 12/18/1984 2/4/2014 LA14FG120LANL/54‐G 4.059979 15.89284 LW140009 4/8/2014 WCS ::

69189 S844253 SB50108 69243 798368 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/17/2014 125 5/9/1984 2/4/2014 LA14FG120LANL/54‐G 2.252581 11.03385 LW140029 ######## WCS ::

69191 68752 S823276 SB50002 69247 798366 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/16/2014 126 6/14/1982 2/4/2014 LA14FG120WCS/OPER 0.790684 8.720999 LW140012 4/9/2014 WCS ::

69192 S851436 SB50105 69173 798365 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/14/2014 128 2/11/1985 2/4/2014 LA14FG120LANL/54‐G 3.065492 21.83125 LW140028 ######## WCS ::

69193 S846132 SB50041 69168 798373 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/13/2014 129 12/18/1984 1/29/2014 LA14FG201WCS/OPER 8.318033 47.90983 LW140014 ######## WCS ::

69194 S851436 SB50088 69173 798372 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/14/2014 128 2/11/1985 1/29/2014 LA14FG201LANL/54‐G 0.378238 1.36163 LW140029 ######## WCS ::

69195 S846132 SB50032 69168 798420 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/13/2014 129 12/18/1984 1/29/2014 LA14FG201WCS/OPER 11.93905 52.78006 LW140011 4/9/2014 WCS ::

69196 68815 S870338 SB50046 69224 798426 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 7/6/1987 1/31/2014 LA14FG201WCS/OPER 2.080291 5.849062 LW140014 ######## WCS ::

69209 68815 S870338 SB50010 69224 798024 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 7/6/1987 1/29/2014 LA14FG201WCS/OPER 43.33981 93.05418 LW140007 4/7/2014 WCS ::

69210 68816 S855216 SB50082 69222 798027 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/12/2014 130 10/9/1985 1/31/2014 LA14FG201LANL/54‐G 3.20815 6.579807 LW140020 ######## WCS ::

69216 S844253 SB50057 69243 798221 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/17/2014 125 5/9/1984 2/3/2014 LA14FG201LANL/54‐G 10.85095 84.98426 LW140025 ######## WCS ::

69217 68752 S823276 SB50014 69247 798216 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/16/2014 126 6/14/1982 1/29/2014 LA14FG201LANL/54‐G 9.995537 17.02301 LW140008 4/8/2014 WCS ::

69226 S844253 SB50104 69243 798220 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/17/2014 125 5/9/1984 2/12/2014 LA14FG201LANL/54‐G 20.80126 100.5693 LW140026 ######## WCS ::

69234 S861980 SB50034 69240 798285 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/18/2014 124 4/7/1986 1/31/2014 LA14FG201WCS/OPER 2.909695 9.330424 LW140023 ######## WCS ::

69237 S861980 SB50066 69240 798282 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/18/2014 124 4/7/1986 2/3/2014 LA14FG201LANL/54‐G 12.86815 55.21131 LW140019 ######## WCS ::

69279 68743 S852931 SB50421 69007 798789 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/28/2014 114 5/13/1985 2/11/2014 LA14FG201WCS/OPER 28.18808 102.3501 LW140036 ######## WCS ::

69282 68753 S852592 SB50064 69318 798792 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/28/2014 114 4/15/1985 2/20/2014 LA14FG202WCS/OPER 12.66181 71.37747 LW140032 ######## WCS ::

69285 68753 S852592 SB50416 69318 798681 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/28/2014 114 4/15/1985 2/12/2014 LA14FG201LANL/54‐G 13.87334 93.13969 LW140038 ######## WCS ::

69295 68743 S852931 SB50040 69007 798597 Nitrate No GovGoal LA‐MIN02‐ Remediatio 1/28/2014 114 5/13/1985 2/11/2014 LA14FG201WCS/OPER 2.9746 5.95125 LW140016 ######## WCS ::

69402 68962 S823229 SB50057 69528 799419 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/28/2014 83 5/16/1982 3/13/2014 LA14FG203LANL/54‐G 5.150886 57.60494 LW140025 ######## WCS ::

69413 S870213 SB50100 69530 799580 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 4/13/1987 3/14/2014 LA14FG203LANL/54‐G 4.123352 19.26523 LW140025 ######## WCS ::

69422 S822876 SB50045 69527 799602 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/27/2014 84 3/9/1982 3/13/2014 LA14FG203LANL/54‐G 10.09187 4.386394 LW140021 ######## WCS ::

69428 S822876 SB50421 69527 799565 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/27/2014 84 3/9/1982 3/13/2014 LA14FG203WCS/OPER 11.36768 4.409913 LW140036 ######## WCS ::

69430 68966 S892963 SB50034 69529 799578 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 2/27/1989 3/14/2014 LA14FG203WCS/OPER 3.872161 41.71851 LW140023 ######## WCS ::

69492 S870213 SB50043 69530 799974 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/1/2014 82 4/13/1987 3/14/2014 LA14FG203LANL/54‐G 1.232993 13.78918 LW140035 ######## WCS ::

69493 68973 S891387 SB50081 69504 799973 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/28/2014 83 12/5/1989 3/13/2014 LA14FG203WCS/OPER 18.41377 63.00488 LW140032 ######## WCS ::

69555 S832148 SB50424 69590 800383 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/17/2014 66 1/25/1983 4/2/2014 LA14FG205LANL/54‐G 27.14911 70.32738 LW140037 ######## WCS ::

68610 1 S845072 68673 797095 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/15/2013 188 7/24/1984 12/2/2013 LA13FG212WIPP/OPER 9.184429 52.78767 LA140003 1/7/2014 WIPP ::

68651 1 S832144 68640 797430 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/14/2013 189 12/29/1983 11/27/2013 LA13FG212WIPP/OPER 13.89811 74.78415 LA140004 1/9/2014 WIPP ::

68650 1 S833846 68641 797468 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 9/21/1983 11/27/2013 LA13FG212WIPP/OPER 10.83317 26.14434 LA140009 ######## WIPP ::

68634 1 S833481 68599 797244 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/8/2013 195 7/12/1983 11/22/2013 LA13FG211WIPP/OPER 2.485734 28.85471 LA130186 ######## WIPP ::

68549 1 S852895 68598 796971 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 5/13/1985 11/22/2013 LA13FG211WIPP/OPER 12.29479 65.96506 LA140003 1/7/2014 WIPP ::

68554 S860093 68593 797016 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 2/19/1986 11/22/2013 LA13FG121WIPP/OPER 4.174079 17.97287 LA140009 ######## WIPP ::

68615 S860093 68593 797187 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 2/19/1986 11/22/2013 LA13FG211WIPP/OPER 2.533096 9.192624 LA140009 ######## WIPP ::

68608 1 S864662 68594 797093 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/6/2013 197 12/15/1986 11/25/2013 LA13FG212WIPP/OPER 9.765094 18.48919 LA140004 1/9/2014 WIPP ::

68552 1 S842181 68589 797035 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 9/23/1984 11/21/2013 LA13FG211WIPP/OPER 3.370417 6.438471 LA140004 1/9/2014 WIPP ::

68612 1 S853771 68591 797183 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 8/20/1985 11/25/2013 LA13FG212WIPP/OPER 3.693766 19.74839 LA130186 ######## WIPP ::

68558 1 S824208 68532 740568 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 11/15/2013 LA13FG211WIPP/OPER 8.124831 4.217588 LA130185 ######## WIPP ::

68560 1 S824208 68532 740570 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 11/15/2013 LA13FG211WIPP/OPER 6.234433 2.250246 LA130186 ######## WIPP ::

68562 S832320 68365 740572 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/8/1983 11/15/2013 LA13FG211WIPP/OPER 10.55176 12.99458 LA130185 ######## WIPP ::

68563 S832320 68365 796573 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/8/1983 11/15/2013 LA13FG211WIPP/OPER 17.02301 31.78867 LA130184 ######## WIPP ::

68564 1 S825730 68517 796574 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 12/27/1982 11/15/2013 LA13FG211WIPP/OPER 5.717042 11.17315 LA130185 ######## WIPP ::

68575 1 S825902 68518 796592 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/28/1982 11/15/2013 LA13FG211WIPP/OPER 8.70326 33.52131 LA130184 ######## WIPP ::

68572 S862255 68530 796590 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/28/2013 206 4/7/1986 11/15/2013 LA13FG211WIPP/OPER 2.149186 24.03542 LA130185 ######## WIPP ::

68574 S862255 68530 796591 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/28/2013 206 4/7/1986 11/15/2013 LA13FG211WIPP/OPER 3.121869 15.15282 LA140003 1/7/2014 WIPP ::

68542 1 S852883 68525 797003 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/25/2013 209 5/13/1985 11/8/2013 LA13FG211WIPP/OPER 16.64584 51.19117 LA130180 ######## WIPP ::

68482 S851426 68529 738669 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/24/2013 210 2/11/1985 11/8/2013 LA13FG211WIPP/OPER 5.810475 64.06883 LA130185 ######## WIPP ::

68456 S854616 68538 796631 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 12/16/1985 11/8/2013 LA13FG211WIPP/OPER 12.06378 62.324 LA130184 ######## WIPP ::

68536 S854616 68538 796969 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 12/16/1985 11/8/2013 LA13FG211WIPP/OPER 11.63842 23.99736 LA130179 ######## WIPP ::

68537 S855290 68526 796970 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 12/16/1985 11/8/2013 LA13FG211WIPP/OPER 15.78953 55.38417 LA130185 ######## WIPP ::

68539 S855290 68526 796973 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 12/16/1985 11/8/2013 LA13FG211WIPP/OPER 7.026076 10.67696 LA130180 ######## WIPP ::

68452 S860095 68524 796575 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/22/2013 212 2/19/1986 11/4/2013 LA13FG211WIPP/OPER 1.663845 9.808669 LA130179 ######## WIPP ::

68480 1 S861975 68485 738685 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/22/2013 212 4/8/1986 11/4/2013 LA13FG211WIPP/OPER 7.474144 53.56061 LA130184 ######## WIPP ::

68550 S860095 68524 797036 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/22/2013 212 2/19/1986 11/4/2013 LA13FG211WIPP/OPER 8.437207 54.70424 LA130180 ######## WIPP ::

68427 S846096 68443 738225 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 11/13/2013 LA13FG211WIPP/OPER 1.474375 6.751298 LA140004 1/9/2014 WIPP ::

68454 S846037 SB02096 68521 796584 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 10/31/2013 LA13FG211WIPP/OPER 28.97393 195.8245 LA130176 ######## WIPP ::

68479 S846037 68521 738706 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 10/31/2013 LA13FG211WIPP/OPER 8.354323 47.6003 LA130174 ######## WIPP ::

68483 S846037 68521 738668 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 10/28/2013 LA13FG210WIPP/OPER 7.345063 27.32207 LA130175 ######## WIPP ::

68498 S824967 68487 796911 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/28/1982 10/28/2013 LA13FG210WIPP/OPER 7.965643 17.18827 LA130174 ######## WIPP ::

68499 S846096 68443 796912 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 10/25/2013 LA13FG121WIPP/OPER 4.37131 24.43519 LA130175 ######## WIPP ::

68502 S846096 68443 796915 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/18/1984 10/29/2013 LA13FG210WIPP/OPER 16.1232 83.37048 LA130174 ######## WIPP ::

68503 S824967 68487 796967 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/3/2013 231 12/28/1982 10/25/2013 LA13FG121WIPP/OPER 11.98319 29.39857 LA130175 ######## WIPP ::

68495 S845338 68440 796679 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 10/31/1984 10/28/2013 LA13FG210WIPP/OPER 19.83458 54.65111 LA130185 ######## WIPP ::
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68496 S845338 68440 796678 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 10/31/1984 10/25/2013 LA13FG121WIPP/OPER 15.87528 56.07362 LA130174 ######## WIPP ::

68500 S843528 68486 796685 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 9/23/1984 11/1/2013 LA13FG211WIPP/OPER 22.72619 94.95419 LA130184 ######## WIPP ::

68504 S843528 68486 796683 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 9/23/1984 10/25/2013 LA13FG121WIPP/OPER 4.301395 20.07507 LA130174 ######## WIPP ::

68474 S853898 68441 738667 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/1/2013 233 8/20/1985 10/29/2013 LA13FG210WIPP/OPER 8.931452 62.79239 LA130185 ######## WIPP ::

68475 S853898 68441 738703 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/1/2013 233 8/20/1985 10/25/2013 LA13FG121WIPP/OPER 12.45963 90.85673 LA130180 ######## WIPP ::

68473 S841292 68439 738666 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/30/2013 234 9/23/1984 10/30/2013 LA13FG210WIPP/OPER 4.081344 19.43046 LA130179 ######## WIPP ::

68484 S841292 68439 738588 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/30/2013 234 9/23/1984 10/29/2013 LA13FG210WIPP/OPER 4.918674 55.00799 LA130174 ######## WIPP ::

68398 S825021 68445 733257 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/27/2013 237 11/9/1982 11/13/2013 LA13FG211WIPP/OPER 1.970425 22.03625 LA140004 1/9/2014 WIPP ::

68436 S825021 68445 733283 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/27/2013 237 11/9/1982 11/13/2013 LA13FG211WIPP/OPER 3.109119 10.04297 LA140004 1/9/2014 WIPP ::

68462 S825021 68445 796583 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/27/2013 237 11/9/1982 10/30/2013 LA13FG210WIPP/OPER 1.196044 13.18717 LA130174 ######## WIPP ::

68463 S825021 68445 738577 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/27/2013 237 11/9/1982 10/29/2013 LA13FG210WIPP/OPER 22.54121 40.87516 LA130179 ######## WIPP ::

68412 1 S823004 68438 733266 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 4/4/1982 10/25/2013 LA13FG121WIPP/OPER 1.165933 2.399733 LA130185 ######## WIPP ::

68435 S842234 68444 733281 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 3/13/1984 11/13/2013 LA13FG211WIPP/OPER 3.4911 23.95161 LA140004 1/9/2014 WIPP ::

68455 1 S823004 68438 796630 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 4/4/1982 10/28/2013 LA13FG210WIPP/OPER 1.435014 15.8244 LA130174 ######## WIPP ::

68465 S842234 68444 738562 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 3/13/1984 10/25/2013 LA13FG121WIPP/OPER 11.52847 30.14062 LA130175 ######## WIPP ::

68466 S842234 68444 738526 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 3/13/1984 10/28/2013 LA13FG210WIPP/OPER 3.470398 9.333619 LA130174 ######## WIPP ::

68467 1 S841320 68367 738445 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 9/23/1984 10/29/2013 LA13FG210WIPP/OPER 1.873835 20.95603 LA130175 ######## WIPP ::

68468 1 S841320 68367 738294 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 9/23/1984 10/29/2013 LA13FG210WIPP/OPER 2.624419 29.35019 LA130175 ######## WIPP ::

68397 S881570 68472 733254 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 11/7/1988 11/13/2013 LA13FG211WIPP/OPER 6.362245 18.73519 LA140004 1/9/2014 WIPP ::

68400 S833037 68421 733255 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 5/16/1983 11/13/2013 LA13FG211WIPP/OPER 3.333349 5.330691 LA140004 1/9/2014 WIPP ::

68411 S841314 68364 733267 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 9/23/1984 10/24/2013 LA13FG210WIPP/OPER 5.217134 58.34582 LA130172 ######## WIPP ::

68414 S841314 68364 733261 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 9/23/1984 11/22/2013 LA13FG211WIPP/OPER 30.88732 103.5799 LA140003 1/7/2014 WIPP ::

68451 S881570 68472 796572 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 11/7/1988 10/28/2013 LA13FG210WIPP/OPER 5.513732 7.345344 LA130173 ######## WIPP ::

68458 S833037 68421 796633 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 5/16/1983 10/25/2013 LA13FG121WIPP/OPER 3.085096 1.901117 LA130175 ######## WIPP ::

68461 S881570 SB02097 68472 796582 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 11/7/1988 10/24/2013 LA13FG210WIPP/OPER 36.2161 180.4242 LA130177 ######## WIPP ::

68469 S833037 68421 738245 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/25/2013 239 5/16/1983 10/29/2013 LA13FG210WIPP/OPER 19.64557 68.25745 LA130180 ######## WIPP ::

68416 S821203 68460 733263 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/24/2013 240 6/14/1982 10/23/2013 LA13FG121WIPP/OPER 8.630048 95.13246 LA130169 ######## WIPP ::

68450 S851739 68471 796571 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/24/2013 240 2/11/1985 10/24/2013 LA13FG210WIPP/OPER 5.655549 61.4732 LA130180 ######## WIPP ::

68453 S851739 68471 734690 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/24/2013 240 2/11/1985 10/22/2013 LA13FG121WIPP/OPER 16.66869 91.15306 LA130174 ######## WIPP ::

68338 S846195 68368 733211 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/23/2013 241 12/18/1984 10/24/2013 LA13FG210WIPP/OPER 5.564645 62.23222 LA130179 ######## WIPP ::

68376 S846172 68418 737767 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/23/2013 241 12/30/1984 10/24/2013 LA13FG210WIPP/OPER 5.239549 58.5965 LA130172 ######## WIPP ::

68413 S846172 68418 733265 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/23/2013 241 12/30/1984 10/22/2013 LA13FG121WIPP/OPER 8.668596 95.61875 LA130173 ######## WIPP ::

68448 S846195 68368 734689 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/23/2013 241 12/18/1984 10/23/2013 LA13FG121WIPP/OPER 5.563532 62.21977 LA130171 ######## WIPP ::

68374 S845104 68442 737543 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/20/2013 244 7/24/1984 10/24/2013 LA13FG210WIPP/OPER 9.998564 101.7039 LA130173 ######## WIPP ::

68380 S842463 68420 733236 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 2/13/1984 11/1/2013 LA13FG211WIPP/OPER 8.78456 92.59471 LA130184 ######## WIPP ::

68393 S852923 68405 733251 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 5/13/1985 11/5/2013 LA13FG211WIPP/OPER 3.206537 19.26067 LA130180 ######## WIPP ::

68399 S846660 68369 733256 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 12/18/1984 11/5/2013 LA13FG211WIPP/OPER 3.272091 16.51206 LA130180 ######## WIPP ::

68407 S851752 68406 733270 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 3/20/1985 10/24/2013 LA13FG210WIPP/OPER 12.01468 131.3455 LA130173 ######## WIPP ::

68410 S852923 68405 733268 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 5/13/1985 10/4/2013 LA13FG210WIPP/OPER 5.088114 18.30153 LA130171 ######## WIPP ::

68415 S846660 68369 733262 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 12/18/1984 10/24/2013 LA13FG210WIPP/OPER 13.62043 58.32779 LA130185 ######## WIPP ::

68446 S852923 68405 734688 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 5/13/1985 10/4/2013 LA13FG210WIPP/OPER 13.79964 64.21267 LA130169 ######## WIPP ::

68447 S846660 68369 796576 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/19/2013 245 12/18/1984 10/4/2013 LA13FG210WIPP/OPER 13.68952 93.05606 LA130169 ######## WIPP ::

68337 S841240 68419 733210 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 9/23/1984 10/24/2013 LA13FG210WIPP/OPER 5.434191 18.4398 LA130174 ######## WIPP ::

68375 S853899 68356 737544 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 8/19/1985 10/22/2013 LA13FG121WIPP/OPER 10.28853 29.88093 LA130172 ######## WIPP ::

68378 S862241 68366 733234 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 4/7/1986 10/23/2013 LA13FG121WIPP/OPER 15.68712 125.7343 LA130175 ######## WIPP ::

68383 S855943 68363 733242 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 12/17/1985 10/22/2013 LA13FG121WIPP/OPER 11.1091 58.27621 LA130171 ######## WIPP

68384 S855943 68363 733241 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 12/17/1985 10/22/2013 LA13FG121WIPP/OPER 1.564519 3.742572 LA130184 ######## WIPP

68386 S844573 68361 733239 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 7/25/1984 10/23/2013 LA13FG121WIPP/OPER 14.16685 133.2318 LA130179 ######## WIPP ::

68387 S841240 68419 733238 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 9/23/1984 10/22/2013 LA13FG121WIPP/OPER 14.64553 81.67122 LA130175 ######## WIPP ::

68409 S853899 68356 733269 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 8/19/1985 10/23/2013 LA13FG121WIPP/OPER 11.15193 89.1668 LA130175 ######## WIPP ::

68417 S862241 SB02094 68366 733264 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/18/2013 246 4/7/1986 10/23/2013 LA13FG121WIPP/OPER 19.33008 165.0502 LA130172 ######## WIPP ::

68317 S835283 68403 733205 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 10/23/2013 LA13FG121WIPP/OPER 0.278839 3.010602 LA130173 ######## WIPP ::

68348 S835283 68403 738029 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 11/5/2013 LA13FG211WIPP/OPER 7.436234 21.55576 LA130180 ######## WIPP ::

68377 S835283 68403 733233 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 10/22/2013 LA13FG121WIPP/OPER 2.788439 4.59371 LA130180 ######## WIPP ::

68381 S855240 68402 733237 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 10/9/1985 10/23/2013 LA13FG121WIPP/OPER 5.08172 8.892873 LA130171 ######## WIPP ::

68385 S855240 68402 733240 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 10/9/1985 10/24/2013 LA13FG210WIPP/OPER 10.14848 57.48086 LA130172 ######## WIPP ::

68389 S835283 68403 733244 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 11/5/2013 LA13FG211WIPP/OPER 7.171326 20.90009 LA140004 1/9/2014 WIPP ::

68390 S835283 68403 733245 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 11/5/2013 LA13FG211WIPP/OPER 7.591402 35.30582 LA140004 1/9/2014 WIPP ::

68391 S855240 68402 733246 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 10/9/1985 11/5/2013 LA13FG211WIPP/OPER 0.163929 0.53959 LA130180 ######## WIPP ::

68392 S835283 68403 733247 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 11/5/2013 LA13FG211WIPP/OPER 2.304293 8.553877 LA140004 1/9/2014 WIPP ::

68404 S835283 68403 733258 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/17/2013 247 12/29/1983 10/22/2013 LA13FG121WIPP/OPER 3.466934 37.38837 LA130175 ######## WIPP ::

68379 S823221 68401 733235 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/16/2013 248 5/16/1982 10/22/2013 LA13FG121WIPP/OPER 11.48999 126.6856 LA130171 ######## WIPP ::

68382 S823221 68401 733243 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/16/2013 248 5/16/1982 10/22/2013 LA13FG121WIPP/OPER 1.027354 11.3267 LA130175 ######## WIPP ::
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68323 S825020 68360 729239 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/13/2013 251 11/9/1982 11/5/2013 LA13FG211WIPP/OPER 4.884006 10.31174 LA130180 ######## WIPP ::

68332 S825020 68360 733208 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/13/2013 251 11/9/1982 10/22/2013 LA13FG121WIPP/OPER 3.038142 33.4932 LA130171 ######## WIPP ::

68349 S825020 68360 733249 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/13/2013 251 11/9/1982 11/5/2013 LA13FG211WIPP/OPER 1.933639 3.649163 LA130180 ######## WIPP ::

68335 S852513 SB02094 68388 733209 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/12/2013 252 3/17/1985 9/25/2013 LA13FG210WIPP/OPER 0.825029 2.834821 LA130172 ######## WIPP ::

68336 S852513 68388 735128 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/12/2013 252 3/17/1985 9/25/2013 LA13FG210WIPP/OPER 12.66249 93.37588 LA130175 ######## WIPP ::

68344 S852513 68388 733231 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/12/2013 252 3/17/1985 11/5/2013 LA13FG211WIPP/OPER 11.68536 89.81279 LA140004 1/9/2014 WIPP ::

68318 1 S846107 68359 729233 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 12/18/1984 9/25/2013 LA13FG210WIPP/OPER 4.569366 31.06081 LA130175 ######## WIPP ::

68334 1 S846107 68359 735127 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 12/18/1984 9/25/2013 LA13FG210WIPP/OPER 11.99982 75.24508 LA130180 ######## WIPP ::

68343 S851682 68357 735151 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 2/11/1985 11/13/2013 LA13FG211WIPP/OPER 4.272151 30.06591 LA140004 1/9/2014 WIPP ::

68372 S851682 68357 736889 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 2/11/1985 9/25/2013 LA13FG210WIPP/OPER 9.130764 98.87788 LA130161 ######## WIPP ::

68373 S851682 68357 737542 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 2/11/1985 9/25/2013 LA13FG210WIPP/OPER 16.07257 145.8176 LA130174 ######## WIPP ::

68316 S846168 68326 729232 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/10/2013 254 12/30/1984 9/26/2013 LA13FG210WIPP/OPER 9.220453 66.99794 LA130161 ######## WIPP ::

68330 S846168 68326 733207 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/10/2013 254 12/30/1984 9/25/2013 LA13FG210WIPP/OPER 6.910825 52.13826 LA130179 ######## WIPP ::

68345 S846168 68326 733230 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/10/2013 254 12/30/1984 11/5/2013 LA13FG211WIPP/OPER 2.596678 18.77224 LA140004 1/9/2014 WIPP ::

68346 S846168 68326 733212 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/10/2013 254 12/30/1984 11/5/2013 LA13FG211WIPP/OPER 14.74545 112.6146 LA130179 ######## WIPP ::

68312 S832145 SB02092 68362 729230 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/9/2013 255 4/13/1983 9/25/2013 LA13FG210WIPP/OPER 3.558688 20.41117 LA130167 ######## WIPP ::

68329 S832145 SB02098 68362 729244 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/9/2013 255 4/13/1983 9/25/2013 LA13FG210WIPP/OPER 17.86526 152.2695 LA130176 ######## WIPP ::

68339 S842213 68370 735149 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/9/2013 255 5/9/1984 11/5/2013 LA13FG211WIPP/OPER 8.310996 89.75876 LA130180 ######## WIPP ::

68327 1 S891513 68358 729243 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/7/2013 257 12/5/1989 10/24/2013 LA13FG210WIPP/OPER 4.846414 54.19988 LA130173 ######## WIPP ::

68340 1 S891513 68358 733215 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/7/2013 257 12/5/1989 11/5/2013 LA13FG211WIPP/OPER 7.098306 44.99454 LA130180 ######## WIPP ::

68300 S853641 68353 729225 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 7/9/1985 9/25/2013 LA13FG210WIPP/OPER 8.922912 33.40356 LA130169 ######## WIPP ::

68304 S832140 SB02107 68354 733199 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 11/8/1983 11/5/2013 LA13FG211WIPP/OPER 5.541574 61.97419 LA130181 ######## WIPP ::

68309 S832140 68354 729229 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 11/8/1983 9/25/2013 LA13FG210WIPP/OPER 4.570648 28.486 LA130161 ######## WIPP ::

68310 S853641 68353 733201 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 7/9/1985 9/25/2013 LA13FG210WIPP/OPER 11.72841 61.9348 LA130161 ######## WIPP ::

68321 S853641 68353 729237 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 7/9/1985 11/5/2013 LA13FG211WIPP/OPER 9.678332 88.61904 LA130180 ######## WIPP ::

68322 S832143 68355 729238 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 1/25/1983 9/25/2013 LA13FG210WIPP/OPER 10.48995 85.76183 LA130185 ######## WIPP ::

68324 S832140 68354 729240 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/5/2013 259 11/8/1983 11/13/2013 LA13FG211WIPP/OPER 10.66293 93.68557 LA130179 ######## WIPP ::

94148 S881607 94150 791047 Nitrate No GovGoal LA‐MIN02‐ Remediatio 8/8/2013 287 11/7/1988 8/22/2013 LA13FG120WIPP/OPER 15.9999 55.06461 LA130169 ######## WIPP ::

94149 S881607 94150 791048 Nitrate No GovGoal LA‐MIN02‐ Remediatio 8/8/2013 287 11/7/1988 9/9/2013 LA13FG209WIPP/OPER 22.14843 105.6096 LA130173 ######## WIPP ::

94151 1 S842528 94153 791050 Nitrate No GovGoal LA‐MIN02‐ Remediatio 8/8/2013 287 3/12/1984 8/26/2013 LA13FG120WIPP/OPER 14.45908 139.7959 LA130173 ######## WIPP ::

93609 S824508 93612 791257 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/3/2013 384 12/28/1982 5/17/2013 LA13FG205WIPP/OPER 2.657211 9.361902 LA130151 ######## WIPP ::

93610 S824508 93612 791258 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/3/2013 384 12/28/1982 5/17/2013 LA13FG205WIPP/OPER 6.275167 14.94211 LA130151 ######## WIPP ::

93611 S824508 93612 791259 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/3/2013 384 12/28/1982 7/29/2013 LA13FG208WIPP/OPER 25.70857 86.65845 LA130175 ######## WIPP ::

93606 S824541 93608 790819 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/2/2013 385 10/4/1982 5/22/2013 LA13FG803WIPP/OPER 7.382249 59.71247 LA130155 ######## WIPP ::

93607 S824541 93608 790820 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/2/2013 385 10/4/1982 5/22/2013 LA13FG803WIPP/OPER 24.24628 99.55372 LA130179 ######## WIPP ::

93597 S855126 93600 791256 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 10/9/1985 5/15/2013 LA13FG205WIPP/OPER 3.458527 35.3186 LA130129 9/4/2013 WIPP ::

93598 S855126 93600 791162 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 10/9/1985 5/14/2013 LA13FG205WIPP/OPER 11.4056 116.4823 LA130130 9/5/2013 WIPP ::

93599 S855126 93600 791163 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 10/9/1985 5/22/2013 LA13FG803WIPP/OPER 1.934638 4.657598 LA130155 ######## WIPP ::

93601 S832241 93604 791165 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 11/8/1983 5/14/2013 LA13FG205WIPP/OPER 1.118546 11.5889 LA130150 ######## WIPP ::

93602 S832241 93604 789460 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 11/8/1983 5/22/2013 LA13FG803WIPP/OPER 8.849646 25.89873 LA130155 ######## WIPP ::

93603 S832241 93604 789461 Nitrate No GovGoal LA‐MIN02‐ Remediatio 5/1/2013 386 11/8/1983 5/14/2013 LA13FG205WIPP/OPER 12.13272 54.04337 LA130150 ######## WIPP ::

93593 S824660 93596 790754 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/30/2013 387 12/28/1982 5/13/2013 LA13FG205WIPP/OPER 4.574013 18.55821 LA130130 9/5/2013 WIPP ::

93594 S824660 93596 790755 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/30/2013 387 12/28/1982 5/13/2013 LA13FG205WIPP/OPER 11.92607 131.3477 LA130171 ######## WIPP ::

93595 S824660 93596 790756 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/30/2013 387 12/28/1982 5/22/2013 LA13FG803WIPP/OPER 4.828956 25.09668 LA130155 ######## WIPP ::

93588 S832141 93591 790702 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/29/2013 388 12/29/1983 5/13/2013 LA13FG205WIPP/OPER 1.429712 0.528955 LA130125 ######## WIPP ::

93589 S832141 93591 790703 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/29/2013 388 12/29/1983 5/13/2013 LA13FG205WIPP/OPER 13.48351 39.88149 LA130125 ######## WIPP ::

93590 S832141 93591 790704 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/29/2013 388 12/29/1983 5/22/2013 LA13FG803WIPP/OPER 3.787042 4.001688 LA130155 ######## WIPP ::

93576 S870475 93580 791567 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/28/2013 389 10/13/1987 5/13/2013 LA13FG205WIPP/OPER 9.024942 31.42248 LA130151 ######## WIPP ::

93577 S870475 93580 790793 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/28/2013 389 10/13/1987 5/13/2013 LA13FG205WIPP/OPER 13.37203 74.62352 LA130149 ######## WIPP ::

93581 S824187 93583 790795 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/28/2013 389 12/28/1982 5/15/2013 LA13FG205WIPP/OPER 10.31529 3.825529 LA130150 ######## WIPP ::

93582 S824187 93583 790839 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/28/2013 389 12/28/1982 5/13/2013 LA13FG205WIPP/OPER 16.68199 59.27961 LA130184 ######## WIPP ::

93568 S824188 SB02080 93575 790696 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/26/2013 391 12/28/1982 5/10/2013 LA13FG205WIPP/OPER 3.611293 8.041142 LA130153 ######## WIPP ::

93571 S824188 93575 790697 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/26/2013 391 12/28/1982 5/15/2013 LA13FG205WIPP/OPER 3.356654 4.870124 LA130151 ######## WIPP ::

93572 S824188 93575 790698 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/26/2013 391 12/28/1982 5/14/2013 LA13FG205WIPP/OPER 0.791845 8.738871 LA130150 ######## WIPP ::

93573 S824188 93575 790699 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/26/2013 391 12/28/1982 5/14/2013 LA13FG205WIPP/OPER 19.28404 68.83404 LA130150 ######## WIPP ::

93574 S824188 93575 790700 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/26/2013 391 12/28/1982 5/22/2013 LA13FG803WIPP/OPER 7.985547 54.40264 LA130155 ######## WIPP ::

93515 88957 S824181 88965 93517 790666 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/19/2013 398 5/5/2011 5/9/2013 LA13FG205WIPP/OPER 20.30639 79.02777 LA130151 ######## WIPP

93516 88957 S824181 88965 93517 790667 Nitrate No GovGoal LA‐MIN02‐ Remediatio 4/19/2013 398 5/5/2011 5/3/2013 LA13FG204WIPP/OPER 3.301508 11.28996 LA130149 ######## WIPP

93150 S833937 SB02093 93157 791466 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/4/2013 444 8/23/1983 3/21/2013 LA13FG202WIPP/OPER 2.519892 26.04086 LA130167 ######## WIPP ::

93153 S833937 SB02051 93157 791469 Nitrate No GovGoal LA‐MHD01 Remediatio 3/4/2013 444 8/23/1983 6/26/2013 LA13FG803WIPP/OPER 3.400016 12.3413 LA130113 8/9/2013 WIPP ::

93154 S833937 93157 791470 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/4/2013 444 8/23/1983 5/1/2013 LA13FG204WIPP/OPER 6.840601 22.22276 LA130155 ######## WIPP ::

93155 S833937 93157 791471 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/4/2013 444 8/23/1983 4/25/2013 LA13FG204WIPP/OPER 9.665643 43.6133 LA130155 ######## WIPP ::

93156 S833937 93157 791472 Nitrate No GovGoal LA‐MIN02‐ Remediatio 3/4/2013 444 8/23/1983 5/7/2013 LA13FG205WIPP/OPER 2.519892 26.04086 LA130163 ######## WIPP ::
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93080 S834633 93090 788185 Nitrate No GovGoal LA‐MHD01 Remediatio 2/25/2013 451 11/7/1983 6/26/2013 LA13FG803WIPP/OPER 0.594809 3.887304 LA130107 8/1/2013 WIPP ::

93081 S834633 SB02058 93090 788186 Nitrate No GovGoal LA‐MHD01 Remediatio 2/25/2013 451 11/7/1983 7/3/2013 LA13FG207WIPP/OPER 1.487953 14.95587 LA130120 ######## WIPP ::

93082 S834633 93090 788187 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 4.699468 11.28612 LA130155 ######## WIPP ::

93083 S834633 93090 788188 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 5.703469 6.398645 LA130155 ######## WIPP ::

93084 S834633 93090 788230 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 5.083149 5.374766 LA130155 ######## WIPP ::

93085 S834633 93090 788231 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 4/25/2013 LA13FG204WIPP/OPER 4.687824 24.65221 LA130171 ######## WIPP ::

93086 S834633 93090 788232 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 4/25/2013 LA13FG204WIPP/OPER 4.897375 33.88795 LA130155 ######## WIPP ::

93087 S834633 93090 788233 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 3.751301 18.81381 LA130179 ######## WIPP ::

93088 S834633 93090 788234 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 6.83335 48.47917 LA130155 ######## WIPP ::

93089 S834633 93090 788235 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/25/2013 451 11/7/1983 5/2/2013 LA13FG120WIPP/OPER 1.858218 8.969591 LA130155 ######## WIPP ::

92932 S834406 92941 788217 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 3/8/2013 LA13FG801WIPP/OPER 3.824672 8.48951 LA130140 ######## WIPP ::

92933 S834406 92941 791741 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 3/28/2013 LA13FG203WIPP/OPER 0.930185 1.336286 LA130137 ######## WIPP ::

92934 S834406 92941 791742 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 4/25/2013 LA13FG204WIPP/OPER 2.122144 3.525479 LA130155 ######## WIPP ::

92935 S834406 92941 791743 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 5/2/2013 LA13FG120WIPP/OPER 8.45804 31.62071 LA130155 ######## WIPP ::

92936 S834406 92941 791744 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 5/1/2013 LA13FG204WIPP/OPER 9.28411 47.33044 LA130163 ######## WIPP ::

92937 S834406 92941 791745 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 5/7/2013 LA13FG205WIPP/OPER 8.115294 25.46034 LA130135 ######## WIPP ::

92938 S834406 92941 791746 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 4/25/2013 LA13FG204WIPP/OPER 3.512966 13.24823 LA130135 ######## WIPP ::

92939 S834406 92941 791747 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 4/3/2013 LA13FG203WIPP/OPER 7.732294 31.23492 LA130163 ######## WIPP ::

92940 S834406 92941 791748 Nitrate No GovGoal LA‐MIN02‐ Remediatio 2/14/2013 462 9/20/1983 5/7/2013 LA13FG205WIPP/OPER 3.677446 10.42133 LA130135 ######## WIPP ::

90999 S881562 91005 787677 Nitrate No GovGoal LA‐MHD01 Remediatio 2/28/2012 814 7/25/1988 10/31/2012 LA12FG120WIPP/OPER 0.606573 6.698893 LA120209 ######## WIPP ::

91006 S881563 91012 787727 Nitrate No GovGoal LA‐MHD01 Remediatio 2/28/2012 814 6/1/1988 10/31/2012 LA12FG120WIPP/OPER 2.866163 8.936656 LA120209 ######## WIPP ::

90840 S832040 90844 787602 Nitrate No GovGoal LA‐MHD01 Remediatio 2/2/2012 840 1/25/1983 10/31/2012 LA12FG120WIPP/OPER 2.560961 24.27274 LA120208 ######## WIPP ::

90845 S832149 90854 787648 Nitrate No GovGoal LA‐MHD01 Remediatio 2/2/2012 840 11/8/1983 10/31/2012 LA12FG120WIPP/OPER 0.68814 2.678319 LA120208 ######## WIPP ::

90835 S832156 SB02011 90839 787423 Nitrate No GovGoal LA‐MHD01 Remediatio 2/1/2012 841 4/13/1983 5/14/2013 LA13FG205WIPP/OPER 3.59568 13.17817 LA130083 ######## WIPP ::

90814 S832448 90824 786030 Nitrate No GovGoal LA‐MHD01 Remediatio 1/30/2012 843 4/13/1983 10/31/2012 LA12FG120WIPP/OPER 4.298796 6.52648 LA120209 ######## WIPP ::

90801 S822838 90813 786389 Nitrate No GovGoal LA‐MHD01 Remediatio 1/27/2012 846 3/9/1982 10/31/2012 LA12FG120WIPP/OPER 6.277219 26.40037 LA120208 ######## WIPP ::

90752 S825639 SB02012 90761 786546 Nitrate No GovGoal LA‐MHD01 Remediatio 1/11/2012 862 12/28/1982 5/14/2013 LA13FG205WIPP/OPER 0.899771 2.193136 LA130082 ######## WIPP ::

90715 S824551 90726 787278 Nitrate No GovGoal LA‐MHD01 Remediatio 1/5/2012 868 8/31/1982 10/31/2012 LA12FG120WIPP/OPER 2.358059 5.754339 LA130004 1/9/2013 WIPP ::

90712 S832340 90714 787276 Nitrate No GovGoal LA‐MHD01 Remediatio 1/4/2012 869 11/8/1983 10/31/2012 LA12FG120WIPP/OPER 2.359132 8.180122 LA130005 ######## WIPP ::

90315 S910171 SB01609 90319 787037 Nitrate No GovGoal LA‐MHD01 Remediatio 10/20/2011 945 1/2/1991 11/4/2011 LA11FG812WIPP/OPER 2.406334 16.25099 LA120072 ######## WIPP ::

68328 1 S891513 68358 733206 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/7/2013 257 12/5/1989 12/20/2013 LA13FG121WIPP/OPER 24.29729 118.508 LA140015 ######## WIPP 7 15:5:M

68333 1 S846107 68359 735126 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/11/2013 253 12/18/1984 12/20/2013 LA13FG121WIPP/OPER 17.46563 118.9506 LA140017 ######## WIPP 7 16:4:T

68394 1 S841320 68367 733252 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 9/23/1984 12/5/2013 LA13FG212WIPP/OPER 2.999335 33.54307 LA140014 ######## WIPP 7 10:6:M

68395 1 S825902 68518 733253 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/28/1982 12/5/2013 LA13FG212WIPP/OPER 1.35933 7.07402 LA140014 ######## WIPP 7 10:6:M

68422 1 S824208 68532 733278 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 12/18/2013 LA13FG213WIPP/OPER 6.715381 5.195714 LA140014 ######## WIPP 7 10:6:B

68423 1 S824208 68532 733277 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 12/18/2013 LA13FG213WIPP/OPER 4.091242 0.816774 LA140014 ######## WIPP 7 10:6:B

68424 1 S824208 68532 733280 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/1/1982 12/5/2013 LA13FG212WIPP/OPER 7.99468 2.340478 LA140014 ######## WIPP 7 10:6:B

68459 1 S823004 68438 796634 Nitrate No GovGoal LA‐MIN02‐ Remediatio 9/26/2013 238 4/4/1982 12/10/2013 LA13FG212WIPP/OPER 13.66003 38.17828 LA140016 ######## WIPP 7 15:5:B

68494 1 S910170 68522 796681 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 1/2/1991 11/22/2013 LA13FG211WIPP/OPER 21.43904 80.48614 LA140010 ######## WIPP 7 2:6:T

68501 1 S910170 68522 796684 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/2/2013 232 1/2/1991 10/31/2013 LA13FG211WIPP/OPER 0.548761 6.035678 LA140014 ######## WIPP 7 10:2:T

68511 1 S861975 68485 738836 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/22/2013 212 4/8/1986 11/13/2013 LA13FG211WIPP/OPER 2.870073 19.7439 LA140014 ######## WIPP 7 10:6:M

68512 1 S825902 68518 738835 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/28/1982 12/5/2013 LA13FG212WIPP/OPER 0.393916 4.405361 LA140014 ######## WIPP 7 10:6:B

68513 1 S852883 68525 738827 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/25/2013 209 5/13/1985 11/13/2013 LA13FG211WIPP/OPER 5.231542 20.72698 LA140014 ######## WIPP 7 10:6:M

68545 1 S846088 68527 797005 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/24/2013 210 12/18/1984 12/6/2013 LA13FG121WIPP/OPER 8.20996 92.54234 LA140011 ######## WIPP 7 13:3:B

68548 1 S846088 68527 796972 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/24/2013 210 12/18/1984 12/9/2013 LA13FG212WIPP/OPER 17.25751 88.84226 LA140011 ######## WIPP 7 13:3:B

68555 1 S852895 68598 797006 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 5/13/1985 11/22/2013 LA13FG211WIPP/OPER 0.145869 1.439923 LA140015 ######## WIPP 7 15:5:M

68573 1 S822952 68492 796586 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/6/2013 197 4/4/1982 11/22/2013 LA13FG121WIPP/OPER 2.933657 2.013352 LA140014 ######## WIPP 7 10:4:T

68576 1 S825730 68517 796589 Nitrate No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 12/27/1982 11/15/2013 LA13FG211WIPP/OPER 4.119849 5.618051 LA140011 ######## WIPP 7 13:3:B

68577 1 S842181 68589 796595 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 9/23/1984 12/5/2013 LA13FG212WIPP/OPER 9.827044 6.361296 LA140014 ######## WIPP 7 10:6:B

68582 1 S833481 68599 796594 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/8/2013 195 7/12/1983 12/5/2013 LA13FG212WIPP/OPER 2.485734 28.85471 LA140014 ######## WIPP 7 10:6:B

68605 1 S822952 68492 797052 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/6/2013 197 4/4/1982 11/22/2013 LA13FG211WIPP/OPER 2.979094 5.375866 LA140011 ######## WIPP 7 5:1:T

68607 1 S822952 68492 797092 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/6/2013 197 4/4/1982 11/22/2013 LA13FG211WIPP/OPER 1.549426 3.07174 LA140017 ######## WIPP 7 16:4:T

68609 1 S852895 68598 797094 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 5/13/1985 11/22/2013 LA13FG211WIPP/OPER 0.157611 0.49931 LA140011 ######## WIPP 7 13:3:B

68614 1 S864662 68594 797186 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/6/2013 197 12/15/1986 11/22/2013 LA13FG211WIPP/OPER 11.66715 17.04418 LA140010 ######## WIPP 7 3:1:T

68616 1 S853771 SB02134 68591 797185 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 8/20/1985 11/22/2013 LA13FG211WIPP/OPER 13.03183 50.36251 LA140013 ######## WIPP 7 12:6:T

68618 1 S825810 68515 797240 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 12/27/1982 12/5/2013 LA13FG212WIPP/OPER 23.02835 41.84674 LA140014 ######## WIPP 7 10:6:B

68623 1 S870381 68639 797418 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/11/2013 192 7/6/1987 11/25/2013 LA13FG212WIPP/OPER 2.02955 22.69747 LA140010 ######## WIPP 7 3:1:T

68626 1 S832144 68640 797417 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/14/2013 189 12/29/1983 11/27/2013 LA13FG212WIPP/OPER 1.924068 5.686592 LA140011 ######## WIPP 7 13:3:M

68629 1 S853326 68595 797251 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 7/9/1985 12/9/2013 LA13FG212WIPP/OPER 16.0797 86.92445 LA140011 ######## WIPP 7 5:1:T

68635 1 S832499 68590 797243 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 4/12/1983 11/27/2013 LA13FG212WIPP/OPER 3.006163 32.2226 LA140010 ######## WIPP 7 3:3:T

68636 1 S832499 68590 797245 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 4/12/1983 12/6/2013 LA13FG121WIPP/OPER 7.735166 21.23785 LA140010 ######## WIPP 7 3:3:T

68647 1 S844689 68646 797467 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/14/2013 189 5/9/1984 12/9/2013 LA13FG212WIPP/OPER 19.37155 121.9474 LA140014 ######## WIPP 7 10:4:T

68649 1 S844689 68646 797469 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/14/2013 189 5/9/1984 12/9/2013 LA13FG212WIPP/OPER 0.22292 2.580351 LA140015 ######## WIPP 7 15:5:M
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68652 1 S852590 69001 797472 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/19/2013 184 4/15/1985 12/2/2013 LA13FG212WIPP/OPER 17.02577 97.92356 LA140010 ######## WIPP 7 2:6:T

68653 1 S833846 68641 797079 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 9/21/1983 12/9/2013 LA13FG212WIPP/OPER 19.08621 50.97702 LA140011 ######## WIPP 7 13:3:M

68654 1 S853326 68595 797471 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/13/2013 190 7/9/1985 12/6/2013 LA13FG121WIPP/OPER 11.40206 39.84214 LA140011 ######## WIPP 7 5:1:T

68655 1 S852590 69001 797074 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/19/2013 184 4/15/1985 12/6/2013 LA13FG121WIPP/OPER 10.94695 89.96643 LA140011 ######## WIPP 7 5:1:T

68659 1 S853279 69003 797073 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/19/2013 184 7/9/1985 12/6/2013 LA13FG121WIPP/OPER 8.446659 39.34049 LA140011 ######## WIPP 7 13:3:B

68660 1 68725 S855793 69120 797072 Nitrate No GovGoal LA‐MIN02‐ Remediatio 12/4/2013 169 12/16/1985 1/3/2014 LA14FG200WIPP/OPER 0.748398 7.857691 LA140017 ######## WIPP 7 16:4:T

68666 1 S845072 68673 797715 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/15/2013 188 7/24/1984 12/6/2013 LA13FG121WIPP/OPER 8.19148 43.68727 LA140011 ######## WIPP 7 13:3:M

68667 1 S853492 68674 797477 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/15/2013 188 7/8/1985 12/2/2013 LA13FG212WIPP/OPER 3.341098 3.657078 LA140016 ######## WIPP 7 15:5:B

68668 1 S832150 69000 797478 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/18/2013 185 1/25/1983 12/6/2013 LA13FG121WIPP/OPER 15.60317 83.43464 LA140016 ######## WIPP 7 15:5:B

68669 1 S853492 68674 797479 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/15/2013 188 7/8/1985 12/2/2013 LA13FG212WIPP/OPER 12.94065 70.89798 LA140014 ######## WIPP 7 10:2:T

68670 1 S832150 69000 797480 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/18/2013 185 1/25/1983 12/20/2013 LA13FG121WIPP/OPER 26.91294 101.3786 LA140017 ######## WIPP 7 16:4:T

68671 1 S863789 69101 797716 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/21/2013 182 8/25/1986 12/6/2013 LA13FG121WIPP/OPER 3.482297 16.35099 LA140010 ######## WIPP 7 3:1:T

68672 1 S853279 69003 797481 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/19/2013 184 7/9/1985 12/6/2013 LA13FG121WIPP/OPER 6.72951 35.61199 LA140010 ######## WIPP 7 3:3:T

68680 1 S863789 69101 797105 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/21/2013 182 8/25/1986 12/6/2013 LA13FG121WIPP/OPER 11.26901 40.97383 LA140014 ######## WIPP 7 10:2:T

68687 1 68721 S870065 69106 797106 Nitrate No GovGoal LA‐MIN02‐ Remediatio 11/22/2013 181 2/23/1987 12/13/2013 LA13FG212WIPP/OPER 11.22808 67.65411 LA140016 ######## WIPP 7 15:5:B

94152 1 S842528 94153 791051 Nitrate No GovGoal LA‐MIN02‐ Remediatio 8/8/2013 287 3/12/1984 12/10/2013 LA13FG212WIPP/OPER 6.365818 51.62061 LA140016 ######## WIPP 7 15:5:B

92459 90316 S910171 SB50559 90319 92460 789760 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/11/2012 527 1/2/1991 4/3/2014 LA14FG205LANL/54‐G 2.005417 9.616751 LANL ::

92472 90317 S910171 SB50559 90319 92473 789893 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/17/2012 521 1/2/1991 1/10/2014 LA14FG200LANL/54‐G 3.269701 11.91939 LANL ::

92669 90900 S823187 SB02203 90901 92670 791586 Nitrate Yes GovGoal LA‐MHD01 Remediatio 1/22/2013 485 5/16/1982 1/16/2014 LA14FG120LANL/54‐G 2.037812 8.630125 LANL ::

69230 90927 S860096 SB50072 90930 69239 798283 Nitrate Yes GovGoal LA‐CIN01.0Remediatio 1/18/2014 124 2/19/1986 2/3/2014 LA14FG120WCS/OPER 2.831174 31.9086 LW140032 ######## WCS ::

92900 91010 S881563 SB50061 91012 92901 788177 Nitrate Yes GovGoal LA‐MHD01 Remediatio 2/10/2013 466 6/1/1988 1/21/2014 LA14FG120LANL/54‐G 6.267798 20.52095 LW140025 ######## WCS ::

68457 90971 S881608 90975 68520 796632 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/4/2013 230 11/7/1988 10/31/2013 LA13FG211WIPP/OPER 10.03428 59.88604 LA130185 ######## WIPP ::

93487 90986 S881569 90992 93488 788279 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 4/15/2013 402 11/7/1988 5/13/2013 LA13FG205WIPP/OPER 2.154676 12.96316 LA130149 ######## WIPP ::

93465 90855 S834539 SB02067 90864 93466 791730 Nitrate Yes GovGoal LA‐MHD01 Remediatio 4/12/2013 405 11/8/1983 7/23/2013 LA13FG208WIPP/OPER 2.982548 5.175148 LA130141 ######## WIPP ::

93442 91019 S851506 SB02067 91020 93443 791754 Nitrate Yes GovGoal LA‐MHD01 Remediatio 4/10/2013 407 2/11/1985 7/24/2013 LA13FG208WIPP/OPER 1.378834 3.338957 LA130141 ######## WIPP ::

92919 90996 S851432 90998 92920 788642 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/12/2013 464 2/11/1985 3/8/2013 LA13FG801WIPP/OPER 21.33185 76.6086 LA130151 ######## WIPP ::

92921 90990 S881569 90992 92922 788644 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/12/2013 464 11/7/1988 3/1/2013 LA13FG801WIPP/OPER 13.798 63.54008 LA130137 ######## WIPP ::

92909 91007 S881563 91012 92910 791633 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/11/2013 465 6/1/1988 3/1/2013 LA13FG120WIPP/OPER 17.61003 100.6847 LA130137 ######## WIPP ::

92911 90995 S851432 SB02093 90998 92912 791635 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/11/2013 465 2/11/1985 4/5/2013 LA13FG802WIPP/OPER 13.39584 147.8837 LA130167 ######## WIPP ::

92913 90989 S881569 90992 92914 791637 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/11/2013 465 11/7/1988 3/8/2013 LA13FG801WIPP/OPER 13.83003 76.99666 LA130137 ######## WIPP ::

92915 91003 S881562 91005 92916 791711 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/11/2013 465 7/25/1988 3/8/2013 LA13FG801WIPP/OPER 20.36868 134.6611 LA130137 ######## WIPP ::

92917 90323 S910172 90325 92918 791713 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/11/2013 465 1/2/1991 3/8/2013 LA13FG801WIPP/OPER 4.271247 28.97084 LA130137 ######## WIPP ::

92896 90988 S881569 90992 92897 788173 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/10/2013 466 11/7/1988 3/8/2013 LA13FG801WIPP/OPER 18.16957 59.35303 LA130149 ######## WIPP ::

92898 91009 S881563 91012 92899 788175 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/10/2013 466 6/1/1988 3/1/2013 LA13FG801WIPP/OPER 8.070699 32.71198 LA130137 ######## WIPP ::

92902 91011 S881563 91012 92904 788179 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/10/2013 466 6/1/1988 3/1/2013 LA13FG120WIPP/OPER 2.595437 29.02608 LA130135 ######## WIPP ::

92905 91017 S851506 91020 92906 788181 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/10/2013 466 2/11/1985 3/1/2013 LA13FG801WIPP/OPER 13.30275 63.37313 LA130136 ######## WIPP ::

92907 90987 S881569 90992 92908 788183 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/10/2013 466 11/7/1988 3/14/2013 LA13FG801WIPP/OPER 12.17634 32.80628 LA130136 ######## WIPP ::

92888 90973 S881608 90975 92889 791314 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/9/2013 467 11/7/1988 3/1/2013 LA13FG120WIPP/OPER 10.05997 26.41542 LA130135 ######## WIPP ::

92890 91002 S881562 91005 92891 791316 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/9/2013 467 7/25/1988 3/1/2013 LA13FG801WIPP/OPER 7.20877 21.87185 LA130137 ######## WIPP ::

92892 91018 S851506 91020 92893 791318 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 2/9/2013 467 2/11/1985 3/14/2013 LA13FG801WIPP/OPER 8.507518 27.37741 LA130137 ######## WIPP ::

92894 90997 S851432 SB02052 90998 92895 791381 Nitrate Yes GovGoal LA‐MHD01 Remediatio 2/9/2013 467 2/11/1985 6/24/2013 LA13FG120WIPP/OPER 4.457459 15.66522 LA130115 ######## WIPP ::

92680 90934 S863696 90935 92681 790147 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/24/2013 483 8/25/1986 3/28/2013 LA13FG203WIPP/OPER 2.894265 6.088333 LA130151 ######## WIPP ::

92682 90885 S833261 90887 92683 790149 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/24/2013 483 5/16/1983 3/21/2013 LA13FG202WIPP/OPER 11.93801 18.66192 LA130137 ######## WIPP ::

92684 90932 S863696 90935 92685 790201 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/24/2013 483 8/25/1986 3/1/2013 LA13FG801WIPP/OPER 6.445626 25.94186 LA130136 ######## WIPP ::

92671 90886 S833261 SB02054 90887 92673 790057 Nitrate Yes GovGoal LA‐MHD01 Remediatio 1/23/2013 484 5/16/1983 6/24/2013 LA13FG120WIPP/OPER 1.087198 0.907677 LA130115 ######## WIPP ::

92672 90886 S833261 90887 92673 790058 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/23/2013 484 5/16/1983 4/3/2013 LA13FG203WIPP/OPER 2.693529 5.566559 LA130179 ######## WIPP ::

92674 90929 S860096 90930 92675 790060 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/23/2013 484 2/19/1986 3/28/2013 LA13FG203WIPP/OPER 2.029112 9.665826 LA130137 ######## WIPP ::

92676 90969 S883130 90970 92677 790062 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/23/2013 484 11/7/1988 3/1/2013 LA13FG801WIPP/OPER 4.882524 11.29887 LA130149 ######## WIPP ::

92678 90957 S863787 90958 92679 790064 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/23/2013 484 8/25/1986 5/24/2013 LA13FG206WIPP/OPER 6.666225 14.60715 LA130149 ######## WIPP ::

92665 90896 S832155 SB02093 90898 92666 791582 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/22/2013 485 4/13/1983 3/1/2013 LA13FG801WIPP/OPER 2.412775 26.98327 LA130167 ######## WIPP ::

92667 90893 S845201 90894 92668 791584 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/22/2013 485 7/24/1984 8/20/2013 LA13FG120WIPP/OPER 20.70733 70.80993 LA130184 ######## WIPP ::

92570 90836 S832156 90839 92571 789652 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 4/13/1983 3/15/2013 LA13FG202WIPP/OPER 2.973933 7.220394 LA130135 ######## WIPP ::

92572 90849 S832149 90854 92573 790133 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 11/8/1983 3/14/2013 LA13FG801WIPP/OPER 5.808707 15.72643 LA130136 ######## WIPP ::

92574 90851 S832149 90854 92575 790135 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 11/8/1983 3/15/2013 LA13FG202WIPP/OPER 3.143665 6.512337 LA130140 ######## WIPP ::

92576 90837 S832156 90839 92577 788763 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 4/13/1983 3/15/2013 LA13FG202WIPP/OPER 5.423793 2.31308 LA130140 ######## WIPP ::

92578 90852 S832149 90854 92579 788765 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 11/8/1983 3/14/2013 LA13FG801WIPP/OPER 4.14256 6.048082 LA130140 ######## WIPP ::

92580 90881 S843962 90882 92581 788767 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/13/2013 494 3/13/1984 3/14/2013 LA13FG801WIPP/OPER 3.518518 13.61972 LA130137 ######## WIPP ::

92559 90805 S822838 SB02051 90813 92560 790100 Nitrate Yes GovGoal LA‐MHD01 Remediatio 1/12/2013 495 3/9/1982 6/26/2013 LA13FG803WIPP/OPER 6.006587 18.88225 LA130113 8/9/2013 WIPP ::

92561 90812 S822838 90813 92562 790102 Nitrate Yes GovGoal LA‐MHD01 Remediatio 1/12/2013 495 3/9/1982 6/26/2013 LA13FG803WIPP/OPER 9.706225 49.58983 LA130103 ######## WIPP ::

92563 90823 S832448 SB02052 90824 92564 790104 Nitrate Yes GovGoal LA‐MHD01 Remediatio 1/12/2013 495 4/13/1983 6/24/2013 LA13FG120WIPP/OPER 3.745183 8.139236 LA130115 ######## WIPP ::

92565 90819 S832448 90824 92566 790106 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/12/2013 495 4/13/1983 3/14/2013 LA13FG801WIPP/OPER 3.512115 5.874768 LA130135 ######## WIPP ::

92567 90817 S832448 SB02089 90824 92568 790108 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/12/2013 495 4/13/1983 3/21/2013 LA13FG202WIPP/OPER 6.99396 6.444193 LA130168 ######## WIPP ::

92555 90809 S822838 90813 92556 789527 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/11/2013 496 3/9/1982 3/15/2013 LA13FG202WIPP/OPER 7.426438 36.92268 LA130125 ######## WIPP ::
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92557 90758 S825639 90761 92558 789529 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/11/2013 496 12/28/1982 3/15/2013 LA13FG202WIPP/OPER 3.848122 13.07427 LA130136 ######## WIPP ::

92540 90757 S825639 90761 92541 790097 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 1/9/2013 498 12/28/1982 3/15/2013 LA13FG202WIPP/OPER 2.213757 5.705828 LA130135 ######## WIPP ::

92492 90725 S824551 90726 92493 791482 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/19/2012 519 8/31/1982 2/1/2013 LA13FG200WIPP/OPER 5.540742 61.16198 LA130050 ######## WIPP ::

92494 90724 S824551 90726 92497 791484 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/19/2012 519 8/31/1982 2/1/2013 LA13FG200WIPP/OPER 0.191348 0.2 LA130031 ######## WIPP ::

92495 90724 S824551 90726 92497 791485 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/19/2012 519 8/31/1982 7/1/2013 LA13FG207WIPP/OPER 3.567205 5.712226 LA130129 9/4/2013 WIPP ::

92496 90724 S824551 90726 92497 791486 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/19/2012 519 8/31/1982 7/1/2013 LA13FG207WIPP/OPER 3.270353 4.934437 LA130132 9/9/2013 WIPP ::

92476 90720 S824551 90726 92478 790024 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 8/31/1982 2/6/2013 LA13FG800WIPP/OPER 0.213785 0.365086 LA130040 ######## WIPP ::

92477 90720 S824551 90726 92478 791505 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/18/2012 520 8/31/1982 7/10/2013 LA13FG208WIPP/OPER 3.813478 9.287569 LA130135 ######## WIPP ::

92479 90721 S824551 90726 92480 791507 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 8/31/1982 2/8/2013 LA13FG201WIPP/OPER 0.720175 8.054083 LA130040 ######## WIPP ::

92481 90719 S824551 SB01933 90726 92483 791509 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 8/31/1982 1/22/2013 LA13FG200WIPP/OPER 0.38345 0.218837 LA130023 ######## WIPP ::

92482 90719 S824551 90726 92483 791510 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/18/2012 520 8/31/1982 7/10/2013 LA13FG208WIPP/OPER 4.168867 4.195572 LA130135 ######## WIPP ::

92484 90722 S824551 SB01967 90726 92485 791512 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 8/31/1982 2/1/2013 LA13FG200WIPP/OPER 1.210292 2.254713 LA130046 5/8/2013 WIPP ::

92486 90728 S832147 SB01966 90729 92487 791514 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 1/25/1983 2/6/2013 LA13FG800WIPP/OPER 1.026378 2.421062 LA130047 5/9/2013 WIPP ::

92488 90723 S824551 SB01977 90726 92490 791516 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/18/2012 520 8/31/1982 2/6/2013 LA13FG800WIPP/OPER 0.422687 1.619585 LA130058 ######## WIPP ::

92489 90723 S824551 90726 92490 791517 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/18/2012 520 8/31/1982 7/10/2013 LA13FG208WIPP/OPER 18.02383 53.96147 LA130163 ######## WIPP ::

92466 90324 S910172 90325 92467 789766 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/17/2012 521 1/2/1991 2/6/2013 LA13FG800WIPP/OPER 2.451282 10.3477 LA130031 ######## WIPP ::

92468 90718 S824551 SB01937 90726 92471 789768 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/17/2012 521 8/31/1982 1/24/2013 LA13FG120WIPP/OPER 0.044622 0.088581 LA130032 ######## WIPP ::

92469 90718 S824551 90726 92471 789769 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/17/2012 521 8/31/1982 7/10/2013 LA13FG208WIPP/OPER 6.160449 37.87631 LA130180 ######## WIPP ::

92470 90718 S824551 90726 92471 789770 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 12/17/2012 521 8/31/1982 7/10/2013 LA13FG208WIPP/OPER 0.848167 9.36859 LA130135 ######## WIPP ::

92463 90713 S832340 90714 92464 789764 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/13/2012 525 11/8/1983 2/7/2013 LA13FG201WIPP/OPER 0.69516 2.822353 LA130034 ######## WIPP ::

92461 90318 S910171 90319 92462 789762 Nitrate Yes GovGoal LA‐MHD01 Remediatio 12/12/2012 526 1/2/1991 2/1/2013 LA13FG800WIPP/OPER 2.359206 26.05037 LA130013 ######## WIPP ::

92374 90933 S863696 90935 92375 790010 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/14/2012 554 8/25/1986 9/13/2013 LA13FG120WIPP/OPER 12.01016 48.64073 LA130169 ######## WIPP ::

92376 90942 S863788 90943 92377 790072 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/14/2012 554 8/25/1986 2/6/2013 LA13FG800WIPP/OPER 4.307602 16.19596 LA130034 ######## WIPP ::

92378 91001 S881562 91005 92379 790074 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/14/2012 554 7/25/1988 2/6/2013 LA13FG800WIPP/OPER 4.965872 19.43423 LA130050 ######## WIPP ::

92380 90991 S881569 90992 92381 790076 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/14/2012 554 11/7/1988 9/9/2013 LA13FG209WIPP/OPER 4.713333 15.18071 LA130174 ######## WIPP ::

92355 90884 S833261 90887 92356 789997 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/13/2012 555 5/16/1983 1/24/2013 LA13FG800WIPP/OPER 8.334658 12.19322 LA130031 ######## WIPP ::

92357 90941 S863788 SB02087 90943 92359 789999 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/13/2012 555 8/25/1986 9/13/2013 LA13FG120WIPP/OPER 1.759195 19.41576 LA130168 ######## WIPP ::

92358 90941 S863788 90943 92359 790000 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/13/2012 555 8/25/1986 1/31/2013 LA13FG200WIPP/OPER 0.3621 1.716318 LA130096 ######## WIPP ::

92360 90890 S823194 SB02092 90891 92361 790002 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/13/2012 555 5/16/1982 9/9/2013 LA13FG209WIPP/OPER 6.084014 14.62914 LA130167 ######## WIPP ::

92362 90897 S832155 SB02087 90898 92363 790004 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/13/2012 555 4/13/1983 9/13/2013 LA13FG120WIPP/OPER 7.431149 39.01266 LA130168 ######## WIPP ::

92364 90972 S881608 90975 92365 790006 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/13/2012 555 11/7/1988 2/1/2013 LA13FG800WIPP/OPER 5.215218 27.35955 LA130034 ######## WIPP ::

92366 90974 S881608 90975 92373 790008 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/13/2012 555 11/7/1988 9/9/2013 LA13FG209WIPP/OPER 10.10126 58.43239 LA130161 ######## WIPP ::

92339 90869 S832464 SB01967 90871 92340 788413 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/8/2012 560 12/29/1983 3/21/2013 LA13FG202WIPP/OPER 1.039516 2.048631 LA130046 5/8/2013 WIPP ::

92341 90867 S832464 90871 92342 788415 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/8/2012 560 12/29/1983 2/1/2013 LA13FG200WIPP/OPER 3.225996 5.695865 LA130034 ######## WIPP ::

92343 90876 S844213 SB01932 90879 92344 789883 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/8/2012 560 5/9/1984 1/22/2013 LA13FG200WIPP/OPER 12.46932 74.81251 LA130025 ######## WIPP ::

92345 90868 S832464 SB02093 90871 92346 789885 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/8/2012 560 12/29/1983 9/9/2013 LA13FG209WIPP/OPER 1.039288 9.846836 LA130167 ######## WIPP ::

92347 90838 S832156 90839 92348 789953 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/8/2012 560 4/13/1983 3/15/2013 LA13FG202WIPP/OPER 2.200969 4.221326 LA130125 ######## WIPP ::

92349 90878 S844213 SB01932 90879 92350 789955 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/8/2012 560 5/9/1984 1/22/2013 LA13FG200WIPP/OPER 4.594624 16.20642 LA130025 ######## WIPP ::

92351 90937 S871844 SB01933 90938 92352 789957 Nitrate Yes GovGoal LA‐MHD01 Remediatio 11/8/2012 560 4/13/1987 1/22/2013 LA13FG200WIPP/OPER 5.686312 33.99285 LA130023 ######## WIPP ::

92290 90850 S832149 SB02091 90854 92291 789933 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/1/2012 567 11/8/1983 9/9/2013 LA13FG209WIPP/OPER 9.900904 23.94125 LA130170 ######## WIPP ::

92292 90858 S834539 SB02089 90864 92293 789935 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/1/2012 567 11/8/1983 9/9/2013 LA13FG209WIPP/OPER 2.163092 20.93811 LA130168 ######## WIPP ::

92294 90853 S832149 90854 92295 789937 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/1/2012 567 11/8/1983 9/9/2013 LA13FG209WIPP/OPER 0.662495 6.417903 LA130161 ######## WIPP ::

92296 90866 S832464 90871 92297 789992 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 11/1/2012 567 12/29/1983 9/13/2013 LA13FG120WIPP/OPER 2.435362 7.140367 LA130161 ######## WIPP ::

92245 90899 S823187 90901 92247 789946 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 5/16/1982 9/13/2013 LA13FG120WIPP/OPER 6.922787 35.45254 LA130161 ######## WIPP ::

92246 90899 S823187 90901 92247 789947 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 5/16/1982 3/1/2013 LA13FG801WIPP/OPER 5.611599 21.53933 LA130130 9/5/2013 WIPP ::

92248 91013 S851506 SB02091 91020 92250 789949 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 2/11/1985 9/9/2013 LA13FG209WIPP/OPER 3.234957 24.43571 LA130170 ######## WIPP ::

92249 91013 S851506 91020 92250 789950 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 2/11/1985 1/24/2013 LA13FG800WIPP/OPER 1.63899 10.08098 LA130130 9/5/2013 WIPP ::

92251 90936 S871844 90938 92253 789952 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 4/13/1987 1/15/2013 LA13FG800WIPP/OPER 14.97024 61.53618 LA130131 9/6/2013 WIPP ::

92252 90936 S871844 90938 92253 790179 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/25/2012 574 4/13/1987 3/14/2013 LA13FG801WIPP/OPER 2.968658 9.298968 LA130130 9/5/2013 WIPP ::

92239 90925 S862411 90926 92240 789942 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/24/2012 575 5/12/1986 1/15/2013 LA13FG800WIPP/OPER 13.48993 93.98106 LA130131 9/6/2013 WIPP ::

92241 90892 S845201 90894 92243 789944 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/24/2012 575 7/24/1984 9/13/2013 LA13FG120WIPP/OPER 14.01419 61.33461 LA130169 ######## WIPP ::

92229 90888 S823194 90891 92230 788798 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/23/2012 576 5/16/1982 9/13/2013 LA13FG120WIPP/OPER 11.28034 61.16884 LA130169 ######## WIPP ::

92231 90993 S851432 90998 92232 788800 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/23/2012 576 2/11/1985 9/9/2013 LA13FG209WIPP/OPER 3.335212 18.29183 LA130173 ######## WIPP ::

92233 90939 S863788 90943 92234 788802 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/23/2012 576 8/25/1986 9/9/2013 LA13FG209WIPP/OPER 3.8709 14.44595 LA130159 ######## WIPP ::

92235 90965 S883130 90970 92236 788804 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/23/2012 576 11/7/1988 3/22/2013 LA13FG202WIPP/OPER 22.75644 136.1275 LA130129 9/4/2013 WIPP ::

92237 90895 S832155 90898 92238 789940 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/23/2012 576 4/13/1983 3/28/2013 LA13FG203WIPP/OPER 8.198367 47.26643 LA130125 ######## WIPP ::

92227 90953 S863787 SB02089 90958 92228 789691 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/22/2012 577 8/25/1986 9/9/2013 LA13FG209WIPP/OPER 1.894512 4.684084 LA130168 ######## WIPP ::

92215 90865 S832464 90871 92218 789792 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 12/29/1983 5/3/2013 LA13FG204WIPP/OPER 1.790688 5.754478 LA130134 ######## WIPP ::

92216 90865 S832464 90871 92218 789793 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 12/29/1983 5/9/2013 LA13FG205WIPP/OPER 1.050486 3.230944 LA130134 ######## WIPP ::

92217 90865 S832464 90871 92218 789794 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 12/29/1983 5/9/2013 LA13FG205WIPP/OPER 0.874491 1.602034 LA130125 ######## WIPP ::

92219 90880 S843962 90882 92222 789796 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 3/13/1984 5/17/2013 LA13FG205WIPP/OPER 1.688636 5.927937 LA130129 9/4/2013 WIPP ::

92220 90880 S843962 90882 92222 789797 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 3/13/1984 5/9/2013 LA13FG205WIPP/OPER 2.647241 13.04867 LA130128 9/3/2013 WIPP ::

92221 90880 S843962 SB02094 90882 92222 789798 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/18/2012 581 3/13/1984 8/20/2013 LA13FG120WIPP/OPER 0.748623 2.785658 LA130172 ######## WIPP ::
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92210 90727 S832147 90729 92214 788997 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/17/2012 582 1/25/1983 9/26/2013 LA13FG210WIPP/OPER 1.2121 6.280839 LA130161 ######## WIPP ::

92211 90727 S832147 90729 92214 788998 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/17/2012 582 1/25/1983 2/1/2013 LA13FG800WIPP/OPER 0.93154 4.581899 LA130131 9/6/2013 WIPP ::

92212 90727 S832147 SB02080 90729 92214 788999 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/17/2012 582 1/25/1983 2/1/2013 LA13FG800WIPP/OPER 0.788905 8.575394 LA130153 ######## WIPP ::

92213 90727 S832147 90729 92214 789000 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/17/2012 582 1/25/1983 3/22/2013 LA13FG202WIPP/OPER 2.276918 12.49708 LA130134 ######## WIPP ::

92202 90877 S844213 SB01933 90879 92203 791476 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/15/2012 584 5/9/1984 1/22/2013 LA13FG200WIPP/OPER 12.1269 47.96202 LA130023 ######## WIPP ::

92204 90968 S883130 SB01966 90970 92205 791478 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/15/2012 584 11/7/1988 2/1/2013 LA13FG800WIPP/OPER 2.520582 27.83048 LA130047 5/9/2013 WIPP ::

92206 91000 S881562 SB02028 91005 92208 791480 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/15/2012 584 7/25/1988 4/30/2013 LA13FG204WIPP/OPER 15.96043 86.11914 LA130081 ######## WIPP ::

92195 90862 S834539 SB02027 90864 92196 791216 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/11/2012 588 11/8/1983 5/9/2013 LA13FG205WIPP/OPER 8.215328 28.22187 LA130105 ######## WIPP ::

92197 90863 S834539 90864 92198 791218 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/11/2012 588 11/8/1983 2/1/2013 LA13FG200WIPP/OPER 4.21387 13.76463 LA130014 ######## WIPP ::

92181 90848 S832149 90854 92182 788847 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 11/8/1983 2/1/2013 LA13FG200WIPP/OPER 9.710889 32.54143 LA130031 ######## WIPP ::

92183 90860 S834539 90864 92185 788849 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 11/8/1983 2/1/2013 LA13FG800WIPP/OPER 0.157053 0.521675 LA130050 ######## WIPP ::

92184 90860 S834539 90864 92185 788850 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 11/8/1983 2/14/2013 LA13FG201WIPP/OPER 8.84325 33.63145 LA130092 ######## WIPP ::

92186 90842 S832040 90844 92187 788852 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 1/25/1983 2/6/2013 LA13FG800WIPP/OPER 11.15331 123.1301 LA130103 ######## WIPP ::

92188 90861 S834539 SB01966 90864 92189 788891 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 11/8/1983 2/1/2013 LA13FG200WIPP/OPER 7.008815 21.75971 LA130047 5/9/2013 WIPP ::

92190 90841 S832040 SB01984 90844 92191 788893 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 1/25/1983 2/1/2013 LA13FG200WIPP/OPER 11.39985 72.07157 LA130062 6/5/2013 WIPP ::

92192 90956 S863787 90958 92193 788895 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/9/2012 590 8/25/1986 2/1/2013 LA13FG200WIPP/OPER 7.135208 22.35688 LA130014 ######## WIPP ::

92164 90821 S832448 SB02006 90824 92165 788790 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/4/2012 595 4/13/1983 5/9/2013 LA13FG205WIPP/OPER 4.604522 9.940501 LA130082 ######## WIPP ::

92166 91004 S881562 91005 92168 788792 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/4/2012 595 7/25/1988 2/6/2013 LA13FG800WIPP/OPER 5.674683 29.3023 LA130031 ######## WIPP ::

92169 90808 S822838 SB02005 90813 92170 788839 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/4/2012 595 3/9/1982 5/3/2013 LA13FG204WIPP/OPER 1.997102 9.63302 LA130087 7/1/2013 WIPP ::

92171 90818 S832448 90824 92172 788841 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/4/2012 595 4/13/1983 1/15/2013 LA13FG800WIPP/OPER 1.135743 12.39746 LA130134 ######## WIPP ::

92173 90807 S822838 90813 92174 788843 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/4/2012 595 3/9/1982 1/15/2013 LA13FG800WIPP/OPER 1.780436 8.563756 LA130135 ######## WIPP ::

92175 91008 S881563 91012 92176 788845 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/4/2012 595 6/1/1988 6/14/2013 LA13FG206WIPP/OPER 20.40731 130.617 LA130108 8/2/2013 WIPP ::

92150 90820 S832448 SB01997 90824 92151 788539 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/3/2012 596 4/13/1983 4/30/2013 LA13FG204WIPP/OPER 6.8321 16.40909 LA130072 ######## WIPP ::

92152 90966 S883130 90970 92153 788541 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/3/2012 596 11/7/1988 3/22/2013 LA13FG202WIPP/OPER 9.304694 102.7411 LA130133 ######## WIPP ::

92154 90760 S825639 90761 92155 788543 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/3/2012 596 12/28/1982 2/1/2013 LA13FG200WIPP/OPER 4.679099 31.09357 LA130031 ######## WIPP ::

92156 90822 S832448 90824 92157 788545 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/3/2012 596 4/13/1983 1/15/2013 LA13FG800WIPP/OPER 4.517232 14.1458 LA130136 ######## WIPP ::

92158 90755 S825639 90761 92159 788547 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/3/2012 596 12/28/1982 2/1/2013 LA13FG200WIPP/OPER 1.057911 4.253031 LA130014 ######## WIPP ::

92160 90806 S822838 SB02006 90813 92161 788549 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/3/2012 596 3/9/1982 5/9/2013 LA13FG205WIPP/OPER 1.345053 8.341942 LA130082 ######## WIPP ::

92162 90759 S825639 90761 92163 788551 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/3/2012 596 12/28/1982 9/9/2013 LA13FG209WIPP/OPER 6.528612 30.33182 LA130161 ######## WIPP ::

92129 90955 S863787 SB02023 90958 92130 789778 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 8/25/1986 5/14/2013 LA13FG205WIPP/OPER 0.699118 3.998351 LA130078 ######## WIPP ::

92131 90811 S822838 SB02005 90813 92132 789780 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 3/9/1982 5/9/2013 LA13FG205WIPP/OPER 5.938741 15.10908 LA130087 7/1/2013 WIPP ::

92133 90859 S834539 90864 92135 789782 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 11/8/1983 1/24/2013 LA13FG800WIPP/OPER 1.789211 9.386139 LA130034 ######## WIPP ::

92134 90859 S834539 90864 92135 789783 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/2/2012 597 11/8/1983 4/3/2013 LA13FG203WIPP/OPER 6.616539 22.83597 LA130132 9/9/2013 WIPP ::

92136 90756 S825639 90761 92138 789785 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/2/2012 597 12/28/1982 1/24/2013 LA13FG800WIPP/OPER 0.497994 5.618888 LA130133 ######## WIPP ::

92139 90843 S832040 SB01943 90844 92141 789846 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 1/25/1983 1/24/2013 LA13FG120WIPP/OPER 0.764513 4.289869 LA130032 ######## WIPP ::

92140 90843 S832040 90844 92141 789847 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/2/2012 597 1/25/1983 4/3/2013 LA13FG203WIPP/OPER 3.263329 27.83339 LA130129 9/4/2013 WIPP ::

92142 90870 S832464 SB02005 90871 92143 789849 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 12/29/1983 5/9/2013 LA13FG205WIPP/OPER 2.780878 8.787545 LA130087 7/1/2013 WIPP ::

92144 90810 S822838 SB01978 90813 92146 789851 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 3/9/1982 2/1/2013 LA13FG200WIPP/OPER 0.252909 0.755874 LA130062 6/5/2013 WIPP ::

92145 90810 S822838 90813 92146 789298 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/2/2012 597 3/9/1982 4/3/2013 LA13FG203WIPP/OPER 0.634023 7.049711 LA130132 9/9/2013 WIPP ::

92147 90875 S844213 90879 92149 789300 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/2/2012 597 5/9/1984 10/16/2012 LA12FG806WIPP/OPER 3.402353 22.03063 LA130014 ######## WIPP ::

92148 90875 S844213 SB02087 90879 92149 789301 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/2/2012 597 5/9/1984 4/17/2013 LA13FG204WIPP/OPER 20.84239 168.3949 LA130168 ######## WIPP ::

92121 90803 S822838 SB02012 90813 92123 788782 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/1/2012 598 3/9/1982 5/9/2013 LA13FG205WIPP/OPER 0.034875 0.241154 LA130082 ######## WIPP ::

92122 90803 S822838 90813 92123 788783 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/1/2012 598 3/9/1982 4/3/2013 LA13FG203WIPP/OPER 0.634023 7.049711 LA130135 ######## WIPP ::

92124 90804 S822838 SB01997 90813 92125 788785 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/1/2012 598 3/9/1982 4/30/2013 LA13FG204WIPP/OPER 1.755084 15.56235 LA130072 ######## WIPP ::

92126 90802 S822838 SB02012 90813 92128 788787 Nitrate Yes GovGoal LA‐MHD01 Remediatio 10/1/2012 598 3/9/1982 5/9/2013 LA13FG205WIPP/OPER 0.054207 0.402975 LA130082 ######## WIPP ::

92127 90802 S822838 90813 92128 788788 Nitrate Yes GovGoal LA‐MIN02‐ Remediatio 10/1/2012 598 3/9/1982 7/10/2013 LA13FG208WIPP/OPER 3.441324 23.16438 LA130155 ######## WIPP ::

90931 S863696 90935 786459 Nitrate Yes GovGoal LA‐MIN04‐ Remediatio 2/15/2012 827 8/25/1986 3/1/2013 LA13FG801WIPP/OPER 2.946739 15.30366 LA130055 ######## WIPP ::

90883 S833261 90887 786484 Nitrate Yes GovGoal LA‐MIN04‐ Remediatio 2/8/2012 834 5/16/1983 3/1/2013 LA13FG801WIPP/OPER 5.852822 11.61325 LA130055 ######## WIPP ::

90872 S844213 90879 786404 Nitrate Yes GovGoal LA‐MIN04‐ Remediatio 2/7/2012 835 5/9/1984 5/15/2013 LA13FG205WIPP/OPER 5.0112 18.16621 LA130174 ######## WIPP ::

68567 1 S816837 68490 796585 Suspect No GovGoal LA‐MHD01 Remediatio 10/30/2013 204 11/3/1981 1/21/2014 LA14FG200LANL/54‐G 1.310967 4.615732 LANL ::

69548 68998 S851416 69682 800248 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/24/2014 28 2/11/1985 LANL/54‐G 0.944936 2.36615 LANL ::

69553 S841627 69681 800385 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/24/2014 28 10/31/1984 LANL/54‐G 12.46703 61.67436 LANL ::

69616 S841627 69681 731006 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/24/2014 28 10/31/1984 LANL/54‐G 9.752867 62.14455 LANL ::

69634 68998 S851416 69682 731002 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/24/2014 28 2/11/1985 LANL/54‐G 10.96145 35.14876 LANL ::

69519 S816768 69614 799982 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/22/2014 30 9/28/1981 LANL/54‐G 17.19366 18.68914 LANL ::

69604 S816768 69614 800773 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/22/2014 30 9/28/1981 LANL/54‐G 11.56851 4.334664 LANL ::

69620 S816768 69614 731010 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/22/2014 30 9/28/1981 LANL/54‐G 20.41958 9.09245 LANL ::

69630 S843672 69581 731016 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/22/2014 30 10/31/1984 LANL/54‐G 20.4277 74.2003 LANL ::

69636 S843672 69581 731003 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/22/2014 30 10/31/1984 LANL/54‐G 15.07477 50.22471 LANL ::

69598 68993 S793450 69613 800802 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/21/2014 31 11/15/1979 LANL/54‐G 2.03933 0.289753 LANL ::

69638 S822679 69705 731009 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/21/2014 31 2/15/1982 LANL/54‐G 8.109312 5.886426 LANL ::

69644 68993 S793450 69613 800953 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/21/2014 31 11/15/1979 LANL/54‐G 9.318545 4.210555 LANL ::

69645 S822679 69705 800958 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/21/2014 31 2/15/1982 LANL/54‐G 16.09102 17.2424 LANL ::
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69015 S851418 69704 730958 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 2/11/1985 LANL/54‐G 3.013236 9.272299 LANL ::

69520 68994 S813471 69622 799984 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 6/1/1981 LANL/54‐G 5.089351 2.082103 LANL ::

69633 S851418 69704 731021 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 2/11/1985 LANL/54‐G 20.17511 59.01234 LANL ::

69635 S851418 69704 800952 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 2/11/1985 LANL/54‐G 4.376367 17.33831 LANL ::

69637 68994 S813471 69622 731007 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 6/1/1981 LANL/54‐G 6.693346 5.179369 LANL ::

69641 68994 S813471 69622 800957 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/18/2014 34 6/1/1981 LANL/54‐G 9.111097 5.079884 LANL ::

69615 69903 S843673 69702 731005 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/17/2014 35 10/31/1984 4/30/2014 LA14FG206LANL/54‐G 13.30351 85.61466 LANL ::

69618 68997 S818412 69703 731011 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/17/2014 35 12/28/1981 4/30/2014 LA14FG206LANL/54‐G 4.133243 3.628956 LANL ::

69639 69903 S843673 69702 800943 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/17/2014 35 10/31/1984 4/30/2014 LA14FG206LANL/54‐G 4.419163 31.53679 LANL ::

69642 68997 S818412 69703 800948 Suspect No Non‐GovGoLA‐MIN02‐ Remediatio 4/17/2014 35 12/28/1981 4/30/2014 LA14FG206LANL/54‐G 4.910138 3.277549 LANL ::

69595 69090 S852588 SB50418 69202 69591 800751 Suspect No GovGoal LA‐MIN02‐ Remediatio 3/18/2014 65 4/15/1985 4/2/2014 LA14FG205LANL/54‐G 8.836188 57.2651 LANL ::

69904 S851415 793128 Suspect No Non‐GovGoLA‐MIN02‐ Daughter 41781 2/11/1985 LANL/54‐G 10.25945 114.7366 LANL ::

69907 S844602 793131 Suspect No Non‐GovGoLA‐MIN02‐ Daughter 41781 7/25/1984 LANL/54‐G 14.4075 149.1463 LANL ::

70069 798232 Suspect No Non‐GovGoLA‐MIN02‐ Daughter 41781 3/25/1980 LANL/54‐G 0.560098 5.409867 LANL

94068 S851852 94070 789475 Suspect No GovGoal LA‐CIN01.0Remediatio 7/25/2013 301 3/17/1985 2/25/2014 LA14FG120LANL/54‐G 28.98498 173.1912 LANL ::

94227 S813475 94228 791297 Suspect No GovGoal LA‐MHD01 Remediatio 8/20/2013 275 6/1/1981 12/20/2013 LA13FG121LANL/54‐G 1.296161 3.516108 LANL ::

S842446 748875 Suspect No Non‐GovGoLA‐CIN01.0Original 41781 2/13/1984 LANL/54‐G 4.903097 44.67688 LANL ::

68432 S803613 SB50037 68663 796629 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 2/14/1980 12/18/2013 LA13FG213WCS/OPER 0.314962 2.27138 LW140011 4/9/2014 WCS ::

68543 S823016 SB50031 68523 797004 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/25/2013 209 4/4/1982 1/14/2014 LA14FG200WCS/OPER 8.391675 46.66386 LW140011 4/9/2014 WCS ::

68580 S804989 SB50025 68531 797040 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/3/1980 1/10/2014 LA14FG200WCS/OPER 4.456894 11.34396 LW140013 ######## WCS ::

68584 S833409 SB50019 68622 796597 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 7/13/1983 12/18/2013 LA13FG213LANL/54‐G 1.531422 16.165 LW140009 4/8/2014 WCS ::

68627 S803613 SB50059 68663 797416 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 2/14/1980 11/25/2013 LA13FG212LANL/54‐G 0.314899 2.270925 LW140027 ######## WCS ::

68676 S811692 SB50005 69002 797720 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/20/2013 183 3/16/1981 12/20/2013 LA13FG121WCS/OPER 6.018674 4.229658 LW140012 4/9/2014 WCS ::

69565 69090 S852588 SB50414 69202 69591 800728 Suspect No GovGoal LA‐MIN02‐ Remediatio 3/18/2014 65 4/15/1985 4/2/2014 LA14FG205WCS/OPER 24.46718 144.4145 LW140036 ######## WCS ::

94201 S822542 SB50086 94202 790955 Suspect No GovGoal LA‐CIN01.0Remediatio 8/15/2013 280 2/15/1982 1/24/2014 LA14FG120LANL/54‐G 24.35341 124.3277 LW140028 ######## WCS ::

94211 S832146 SB50108 94213 791284 Suspect No GovGoal LA‐CIN01.0Remediatio 8/16/2013 279 11/8/1983 1/24/2014 LA14FG120LANL/54‐G 17.24899 100.2138 LW140029 ######## WCS ::

S802853 SB50044 748697 Suspect No GovGoal LA‐CIN01.0Original 41781 5/19/1980 1/9/2014 LA14FG120WCS/OPER 28.28184 13.2828 LW140023 ######## WCS ::

68547 S843593 68664 797033 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 10/31/1984 11/25/2013 LA13FG212WIPP/OPER 1.517822 16.97457 LA140004 1/9/2014 WIPP ::

68551 S843593 68664 797017 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/12/2013 191 10/31/1984 11/25/2013 LA13FG212WIPP/OPER 1.517519 16.97117 LA140004 1/9/2014 WIPP ::

68633 1 S818449 68645 797246 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/11/2013 192 12/28/1981 11/25/2013 LA13FG212WIPP/OPER 1.185548 13.25858 LA130186 ######## WIPP ::

68606 S833409 68622 797053 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 7/13/1983 11/22/2013 LA13FG211WIPP/OPER 1.531422 16.165 LA140004 1/9/2014 WIPP ::

68637 S833409 68622 797242 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/7/2013 196 7/13/1983 11/21/2013 LA13FG211WIPP/OPER 3.062232 32.32353 LA130186 ######## WIPP ::

68611 S823127 68597 797182 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 5/17/1982 11/22/2013 LA13FG211WIPP/OPER 6.162043 5.16064 LA130186 ######## WIPP ::

68613 S823127 68597 797184 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/5/2013 198 5/17/1982 11/22/2013 LA13FG211WIPP/OPER 2.987091 5.854245 LA130186 ######## WIPP ::

68559 1 S813676 68592 740569 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/4/2013 199 7/6/1981 11/22/2013 LA13FG211WIPP/OPER 5.898596 4.483244 LA140003 1/7/2014 WIPP ::

68561 S818382 68533 740571 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/1/2013 202 11/30/1981 11/15/2013 LA13FG211WIPP/OPER 2.279969 2.632106 LA130186 ######## WIPP ::

68568 S818382 68533 797058 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/1/2013 202 11/30/1981 11/15/2013 LA13FG211WIPP/OPER 10.17556 19.88898 LA130184 ######## WIPP ::

68565 1 S816692 68516 796577 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/8/1981 11/15/2013 LA13FG211WIPP/OPER 4.189091 4.195196 LA130186 ######## WIPP ::

68557 S816890 68534 740567 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/3/1981 11/15/2013 LA13FG211WIPP/OPER 6.067737 8.386785 LA140004 1/9/2014 WIPP ::

68569 S816890 68534 796587 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/3/1981 11/15/2013 LA13FG211WIPP/OPER 2.89828 1.618996 LA130184 ######## WIPP ::

68579 1 S846055 68514 797039 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/18/1984 11/15/2013 LA13FG211WIPP/OPER 1.726641 19.30989 LA130185 ######## WIPP ::

68566 S843594 68519 796578 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/28/2013 206 10/31/1984 11/15/2013 LA13FG211WIPP/OPER 9.624183 37.24486 LA130184 ######## WIPP ::

68570 S843594 68519 796588 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/28/2013 206 10/31/1984 11/15/2013 LA13FG211WIPP/OPER 21.79934 56.16463 LA130184 ######## WIPP ::

68497 S823016 SB02107 68523 796682 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/25/2013 209 4/4/1982 11/8/2013 LA13FG211WIPP/OPER 7.543264 49.20094 LA130181 ######## WIPP ::

68470 S818255 68535 738586 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 11/30/1981 11/8/2013 LA13FG211WIPP/OPER 7.85263 15.17924 LA130184 ######## WIPP ::

68493 S818255 68535 796680 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 11/30/1981 11/8/2013 LA13FG211WIPP/OPER 0.491469 5.420094 LA130180 ######## WIPP ::

68544 S855677 68528 796975 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 11/19/1985 11/8/2013 LA13FG211WIPP/OPER 4.521384 18.47907 LA130179 ######## WIPP ::

68556 S855677 68528 797037 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/23/2013 211 11/19/1985 11/8/2013 LA13FG211WIPP/OPER 11.87656 81.81337 LA130179 ######## WIPP ::

68302 S813562 SB02097 68306 729226 Suspect No GovGoal LA‐CIN01.0Remediatio 9/4/2013 260 2/9/1981 10/3/2013 LA13FG121WIPP/OPER 0.623613 3.848408 LA130177 ######## WIPP ::

68303 S813562 SB02096 68306 733198 Suspect No GovGoal LA‐CIN01.0Remediatio 9/4/2013 260 2/9/1981 10/3/2013 LA13FG121WIPP/OPER 1.409227 2.531967 LA130176 ######## WIPP ::

94223 S802959 SB02091 94224 791196 Suspect No GovGoal LA‐CIN01.0Remediatio 8/20/2013 275 7/14/1980 9/26/2013 LA13FG121WIPP/OPER 4.095349 8.168579 LA130170 ######## WIPP ::

94225 S815176 94226 791295 Suspect No GovGoal LA‐CIN01.0Remediatio 8/20/2013 275 1/6/1981 9/9/2013 LA13FG120WIPP/OPER 1.664108 3.211053 LA130161 ######## WIPP ::

94215 S853482 SB02090 94220 788346 Suspect No GovGoal LA‐CIN01.0Remediatio 8/19/2013 276 7/9/1985 9/4/2013 LA13FG120WIPP/OPER 6.333284 25.91858 LA130168 ######## WIPP ::

94216 S853482 94220 788347 Suspect No GovGoal LA‐CIN01.0Remediatio 8/19/2013 276 7/9/1985 9/4/2013 LA13FG120WIPP/OPER 14.15605 92.2719 LA130173 ######## WIPP ::

94217 S853482 94220 788348 Suspect No GovGoal LA‐CIN01.0Remediatio 8/19/2013 276 7/9/1985 9/4/2013 LA13FG120WIPP/OPER 4.006252 16.88578 LA130163 ######## WIPP ::

94208 S832146 SB02091 94213 791281 Suspect No GovGoal LA‐CIN01.0Remediatio 8/16/2013 279 11/8/1983 9/9/2013 LA13FG120WIPP/OPER 7.591855 25.05717 LA130170 ######## WIPP ::

94209 S832146 94213 791282 Suspect No GovGoal LA‐CIN01.0Remediatio 8/16/2013 279 11/8/1983 9/4/2013 LA13FG120WIPP/OPER 1.639789 2.684638 LA130159 ######## WIPP ::

94210 S832146 94213 791283 Suspect No GovGoal LA‐CIN01.0Remediatio 8/16/2013 279 11/8/1983 9/4/2013 LA13FG120WIPP/OPER 3.033435 4.232845 LA130163 ######## WIPP ::

94212 S832146 94213 791285 Suspect No GovGoal LA‐CIN01.0Remediatio 8/16/2013 279 11/8/1983 9/4/2013 LA13FG120WIPP/OPER 0.401334 3.748128 LA130161 ######## WIPP ::

94200 S822542 94202 790954 Suspect No GovGoal LA‐CIN01.0Remediatio 8/15/2013 280 2/15/1982 9/4/2013 LA13FG120WIPP/OPER 1.614912 1.836213 LA130157 ######## WIPP ::

94203 S822541 SB02092 94207 791277 Suspect No GovGoal LA‐CIN01.0Remediatio 8/15/2013 280 2/15/1982 9/4/2013 LA13FG120WIPP/OPER 14.48723 20.36137 LA130167 ######## WIPP ::

94205 S822541 94207 788344 Suspect No GovGoal LA‐CIN01.0Remediatio 8/15/2013 280 2/15/1982 9/4/2013 LA13FG120WIPP/OPER 16.26124 10.85999 LA130163 ######## WIPP ::

94206 S822541 94207 788345 Suspect No GovGoal LA‐CIN01.0Remediatio 8/15/2013 280 2/15/1982 9/4/2013 LA13FG120WIPP/OPER 7.718257 6.640414 LA130163 ######## WIPP ::
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94144 S813601 SB02086 94147 788452 Suspect No GovGoal LA‐CIN01.0Remediatio 8/8/2013 287 6/1/1981 8/15/2013 LA13FG120WIPP/OPER 1.105975 0.319849 LA130165 ######## WIPP ::

94145 S813601 SB02081 94147 788453 Suspect No GovGoal LA‐CIN01.0Remediatio 8/8/2013 287 6/1/1981 8/21/2013 LA13FG120WIPP/OPER 0 0 LA130167 ######## WIPP ::

94146 S813601 94147 788454 Suspect No GovGoal LA‐CIN01.0Remediatio 8/8/2013 287 6/1/1981 8/16/2013 LA13FG120WIPP/OPER 6.91606 7.816695 LA130173 ######## WIPP ::

94141 S816667 94143 791035 Suspect No GovGoal LA‐CIN01.0Remediatio 8/7/2013 288 9/8/1981 8/21/2013 LA13FG120WIPP/OPER 7.143979 8.700264 LA130150 ######## WIPP ::

94142 S816667 94143 791036 Suspect No GovGoal LA‐CIN01.0Remediatio 8/7/2013 288 9/8/1981 8/15/2013 LA13FG120WIPP/OPER 8.663668 7.255765 LA130150 ######## WIPP ::

94087 S818370 94089 788929 Suspect No GovGoal LA‐CIN01.0Remediatio 7/30/2013 296 12/28/1981 8/5/2013 LA13FG120WIPP/OPER 6.092225 11.01419 LA130134 ######## WIPP ::

94088 S818370 94089 788930 Suspect No GovGoal LA‐CIN01.0Remediatio 7/30/2013 296 12/28/1981 8/5/2013 LA13FG120WIPP/OPER 1.876921 20.71271 LA130173 ######## WIPP ::

94078 S835372 94080 788418 Suspect No GovGoal LA‐CIN01.0Remediatio 7/26/2013 300 12/29/1983 8/5/2013 LA13FG120WIPP/OPER 3.621075 2.770011 LA130173 ######## WIPP ::

94079 S835372 94080 788419 Suspect No GovGoal LA‐CIN01.0Remediatio 7/26/2013 300 12/29/1983 8/5/2013 LA13FG120WIPP/OPER 23.49762 111.2697 LA130130 9/5/2013 WIPP ::

94069 S851852 94070 789476 Suspect No GovGoal LA‐CIN01.0Remediatio 7/25/2013 301 3/17/1985 8/1/2013 LA13FG120WIPP/OPER 8.150019 70.5505 LA130130 9/5/2013 WIPP ::

94074 S824468 94077 791044 Suspect No GovGoal LA‐CIN01.0Remediatio 7/25/2013 301 8/31/1982 8/7/2013 LA13FG120WIPP/OPER 14.9463 56.68083 LA130131 9/6/2013 WIPP ::

94075 S824468 94077 788390 Suspect No GovGoal LA‐CIN01.0Remediatio 7/25/2013 301 8/31/1982 8/1/2013 LA13FG120WIPP/OPER 5.987809 25.5833 LA130132 9/9/2013 WIPP ::

94076 S824468 94077 788416 Suspect No GovGoal LA‐CIN01.0Remediatio 7/25/2013 301 8/31/1982 9/26/2013 LA13FG121WIPP/OPER 12.41213 52.78588 LA130171 ######## WIPP ::

94039 S823153 94042 791353 Suspect No GovGoal LA‐CIN01.0Remediatio 7/23/2013 303 5/17/1982 7/30/2013 LA13FG120WIPP/OPER 4.78111 11.57234 LA130129 9/4/2013 WIPP ::

94040 S823153 94042 789468 Suspect No GovGoal LA‐CIN01.0Remediatio 7/23/2013 303 5/17/1982 7/30/2013 LA13FG120WIPP/OPER 20.50289 67.54587 LA130130 9/5/2013 WIPP ::

94050 S811734 94052 788389 Suspect No GovGoal LA‐CIN01.0Remediatio 7/23/2013 303 3/15/1981 7/31/2013 LA13FG120WIPP/OPER 0.293358 3.280765 LA130131 9/6/2013 WIPP ::

94051 S811734 94052 791010 Suspect No GovGoal LA‐CIN01.0Remediatio 7/23/2013 303 3/15/1981 7/31/2013 LA13FG120WIPP/OPER 0.293358 3.280765 LA130133 ######## WIPP ::

94032 S816469 94035 789463 Suspect No GovGoal LA‐CIN01.0Remediatio 7/22/2013 304 9/9/1981 7/30/2013 LA13FG120WIPP/OPER 6.901552 13.10432 LA130128 9/3/2013 WIPP ::

94033 S816469 94035 789464 Suspect No GovGoal LA‐CIN01.0Remediatio 7/22/2013 304 9/9/1981 7/30/2013 LA13FG120WIPP/OPER 4.823143 9.179661 LA130129 9/4/2013 WIPP ::

94034 S816469 94035 789465 Suspect No GovGoal LA‐CIN01.0Remediatio 7/22/2013 304 9/9/1981 9/26/2013 LA13FG121WIPP/OPER 3.584954 4.288962 LA130171 ######## WIPP ::

94036 S816664 94038 789467 Suspect No GovGoal LA‐CIN01.0Remediatio 7/22/2013 304 9/8/1981 7/30/2013 LA13FG120WIPP/OPER 1.175661 2.432234 LA130131 9/6/2013 WIPP ::

94037 S816664 94038 791351 Suspect No GovGoal LA‐CIN01.0Remediatio 7/22/2013 304 9/8/1981 7/30/2013 LA13FG120WIPP/OPER 5.739513 13.98724 LA130132 9/9/2013 WIPP ::

94011 S816342 94015 789212 Suspect No GovGoal LA‐CIN01.0Remediatio 7/12/2013 314 8/4/1981 7/30/2013 LA13FG120WIPP/OPER 3.862296 4.504191 LA130132 9/9/2013 WIPP ::

94012 S816342 94015 789213 Suspect No GovGoal LA‐CIN01.0Remediatio 7/12/2013 314 8/4/1981 7/31/2013 LA13FG120WIPP/OPER 5.359058 2.295166 LA130132 9/9/2013 WIPP ::

94013 S816342 94015 789214 Suspect No GovGoal LA‐CIN01.0Remediatio 7/12/2013 314 8/4/1981 7/19/2013 LA13FG120WIPP/OPER 1.192838 12.44365 LA130131 9/6/2013 WIPP ::

94014 S816342 94015 789215 Suspect No GovGoal LA‐CIN01.0Remediatio 7/12/2013 314 8/4/1981 7/18/2013 LA13FG120WIPP/OPER 3.301814 34.00901 LA130119 ######## WIPP ::

94016 94010 S816342 94015 94017 789217 Suspect No GovGoal LA‐CIN01.0Remediatio 7/12/2013 314 8/4/1981 7/18/2013 LA13FG120WIPP/OPER 2.646379 3.737102 LA130119 ######## WIPP ::

94003 S816394 94004 788377 Suspect No GovGoal LA‐CIN01.0Remediatio 7/11/2013 315 8/4/1981 7/18/2013 LA13FG120WIPP/OPER 1.109311 9.4764 LA130116 ######## WIPP ::

94005 S816305 94006 788379 Suspect No GovGoal LA‐CIN01.0Remediatio 7/11/2013 315 7/6/1981 7/18/2013 LA13FG120WIPP/OPER 3.945855 11.45483 LA130119 ######## WIPP ::

94007 S816304 94009 788381 Suspect No GovGoal LA‐CIN01.0Remediatio 7/11/2013 315 7/6/1981 7/18/2013 LA13FG120WIPP/OPER 1.203492 13.28382 LA130119 ######## WIPP ::

94008 S816304 94009 788382 Suspect No GovGoal LA‐CIN01.0Remediatio 7/11/2013 315 7/6/1981 7/19/2013 LA13FG120WIPP/OPER 0.934367 10.4495 LA130119 ######## WIPP ::

93976 S811834 93977 789421 Suspect No GovGoal LA‐CIN01.0Remediatio 7/9/2013 317 5/4/1981 7/16/2013 LA13FG120WIPP/OPER 5.880224 16.36545 LA130117 ######## WIPP ::

93980 S811812 93982 788373 Suspect No GovGoal LA‐CIN01.0Remediatio 7/9/2013 317 2/9/1981 7/16/2013 LA13FG120WIPP/OPER 0.679748 4.282753 LA130125 ######## WIPP ::

93981 S811812 93982 788374 Suspect No GovGoal LA‐CIN01.0Remediatio 7/9/2013 317 2/9/1981 7/18/2013 LA13FG120WIPP/OPER 7.39755 34.00004 LA130117 ######## WIPP ::

93962 S814859 93966 791068 Suspect No GovGoal LA‐CIN01.0Remediatio 7/4/2013 322 1/6/1981 7/18/2013 LA13FG120WIPP/OPER 1.375482 5.071239 LA130119 ######## WIPP ::

93965 S814859 93966 791069 Suspect No GovGoal LA‐CIN01.0Remediatio 7/4/2013 322 1/6/1981 7/16/2013 LA13FG120WIPP/OPER 3.308416 3.796827 LA130117 ######## WIPP ::

93945 S813223 93948 789038 Suspect No GovGoal LA‐CIN01.0Remediatio 7/2/2013 324 11/2/1981 7/12/2013 LA13FG120WIPP/OPER 1.414288 0.86011 LA130129 9/4/2013 WIPP ::

93946 S813223 93948 789110 Suspect No GovGoal LA‐CIN01.0Remediatio 7/2/2013 324 11/2/1981 7/12/2013 LA13FG120WIPP/OPER 2.965706 3.428674 LA130128 9/3/2013 WIPP ::

93947 S813223 93948 789131 Suspect No GovGoal LA‐CIN01.0Remediatio 7/2/2013 324 11/2/1981 7/12/2013 LA13FG120WIPP/OPER 2.355994 7.257798 LA130128 9/3/2013 WIPP ::

93949 S811613 93950 788724 Suspect No GovGoal LA‐CIN01.0Remediatio 7/2/2013 324 2/9/1981 7/12/2013 LA13FG120WIPP/OPER 1.753719 6.106131 LA130116 ######## WIPP ::

93902 S816374 93905 788720 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 8/4/1981 7/12/2013 LA13FG120WIPP/OPER 3.030472 2.329251 LA130130 9/5/2013 WIPP ::

93903 S816374 93905 788721 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 8/4/1981 7/11/2013 LA13FG120WIPP/OPER 7.471039 4.197971 LA130118 ######## WIPP ::

93904 S816374 93905 788722 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 8/4/1981 7/11/2013 LA13FG120WIPP/OPER 14.12083 1.969793 LA130116 ######## WIPP ::

93906 S816900 93908 788305 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 11/2/1981 7/12/2013 LA13FG120WIPP/OPER 4.702098 4.654256 LA130136 ######## WIPP ::

93907 S816900 93908 788306 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 11/2/1981 7/11/2013 LA13FG120WIPP/OPER 6.083287 4.467519 LA130117 ######## WIPP ::

93909 S816440 93910 788308 Suspect No GovGoal LA‐CIN01.0Remediatio 6/27/2013 329 8/3/1981 7/12/2013 LA13FG120WIPP/OPER 3.288248 10.62648 LA130113 8/9/2013 WIPP ::

93900 S816915 93901 788690 Suspect No GovGoal LA‐CIN01.0Remediatio 6/26/2013 330 11/2/1981 7/12/2013 LA13FG120WIPP/OPER 3.051869 5.77387 LA130111 8/7/2013 WIPP ::

93883 S818354 93887 789346 Suspect No GovGoal LA‐CIN01.0Remediatio 6/24/2013 332 11/30/1981 7/3/2013 LA13FG120WIPP/OPER 11.15299 26.09635 LA130130 9/5/2013 WIPP ::

93884 S818354 93887 789347 Suspect No GovGoal LA‐CIN01.0Remediatio 6/24/2013 332 11/30/1981 7/3/2013 LA13FG120WIPP/OPER 7.032567 7.493839 LA130110 8/6/2013 WIPP ::

93885 S818354 93887 789348 Suspect No GovGoal LA‐CIN01.0Remediatio 6/24/2013 332 11/30/1981 7/3/2013 LA13FG120WIPP/OPER 10.27464 12.71851 LA130132 9/9/2013 WIPP ::

93886 S818354 93887 789349 Suspect No GovGoal LA‐CIN01.0Remediatio 6/24/2013 332 11/30/1981 7/12/2013 LA13FG120WIPP/OPER 8.21625 16.54003 LA130129 9/4/2013 WIPP ::

93869 S816773 93870 790968 Suspect No GovGoal LA‐CIN01.0Remediatio 6/22/2013 334 9/28/1981 7/11/2013 LA13FG120WIPP/OPER 4.139549 12.97758 LA130112 8/8/2013 WIPP ::

93859 S802641 93862 790999 Suspect No GovGoal LA‐CIN01.0Remediatio 6/21/2013 335 2/14/1980 7/2/2013 LA13FG120WIPP/OPER 1.200625 0.458244 LA130125 ######## WIPP ::

93860 S802641 93862 791000 Suspect No GovGoal LA‐CIN01.0Remediatio 6/21/2013 335 2/14/1980 7/3/2013 LA13FG120WIPP/OPER 10.26502 4.120781 LA130117 ######## WIPP ::

93861 S802641 93862 791001 Suspect No GovGoal LA‐CIN01.0Remediatio 6/21/2013 335 2/14/1980 7/2/2013 LA13FG120WIPP/OPER 10.87534 15.66772 LA130110 8/6/2013 WIPP ::

93866 S816828 93868 791006 Suspect No GovGoal LA‐CIN01.0Remediatio 6/21/2013 335 11/3/1981 7/2/2013 LA13FG120WIPP/OPER 1.067674 1.335822 LA130111 8/7/2013 WIPP ::

93867 S816828 93868 791007 Suspect No GovGoal LA‐CIN01.0Remediatio 6/21/2013 335 11/3/1981 7/3/2013 LA13FG120WIPP/OPER 2.685774 4.301744 LA130113 8/9/2013 WIPP ::

93841 S813620 93845 791108 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 7/7/1981 7/2/2013 LA13FG120WIPP/OPER 0.807792 0.921423 LA130116 ######## WIPP ::

93842 S813620 93845 791109 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 7/7/1981 6/28/2013 LA13FG120WIPP/OPER 1.767819 1.073985 LA130110 8/6/2013 WIPP ::

93843 S813620 93845 791110 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 7/7/1981 6/28/2013 LA13FG120WIPP/OPER 4.382926 4.325738 LA130110 8/6/2013 WIPP ::

93844 S813620 93845 791111 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 7/7/1981 6/28/2013 LA13FG120WIPP/OPER 1.898408 1.431925 LA130110 8/6/2013 WIPP ::

93846 S811872 93849 791113 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 4/5/1981 6/28/2013 LA13FG120WIPP/OPER 0.352039 0.614888 LA130134 ######## WIPP ::

93847 S811872 93849 791144 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 4/5/1981 7/2/2013 LA13FG120WIPP/OPER 1.226503 1.441218 LA130131 9/6/2013 WIPP ::

Copy of Nitrate Salts Final Mater List CCP‐LANL 5_22_14.xlsx Page 11 of 12



PKG_ID Related to  IntermediaParentID Overpacke Empty P Empty DauC_ID Salt Type WasteLok 3706 Waste StreType RemedDate Days Since WasteGenDate FGA_Date HSG_BDR Location PECi FGE Shipment Ship Date Location CaSpecific Loc

93848 S811872 93849 791145 Suspect No GovGoal LA‐CIN01.0Remediatio 6/18/2013 338 4/5/1981 6/28/2013 LA13FG120WIPP/OPER 3.126965 2.135824 LA130117 ######## WIPP ::

92616 S852952 SB01971 92619 789129 Suspect No GovGoal LA‐MHD01 Remediatio 1/17/2013 490 5/13/1985 3/22/2013 LA13FG202WIPP/OPER 15.81009 163.3056 LA130085 ######## WIPP ::

92618 S852952 92619 791495 Suspect No GovGoal LA‐MHD01 Remediatio 1/17/2013 490 5/13/1985 4/25/2013 LA13FG204WIPP/OPER 5.922657 9.54157 LA130094 ######## WIPP ::

S794448 SB01804 747864 Suspect No GovGoal LA‐CIN01.0Original 41781 12/18/1979 8/29/2012 LA12FG120WIPP/OPER 11.01606 1.930472 LA120172 ######## WIPP ::

S816357 SB01920 749220 Suspect No GovGoal LA‐CIN01.0Original 41781 8/4/1981 12/13/2012 LA12FG120WIPP/OPER 36.44898 22.36416 LA130012 ######## WIPP ::

S823125 770583 Suspect No GovGoal LA‐CIN01.0Original 41781 5/17/1982 8/9/2012 LA12FG120WIPP/OPER 1.351052 15.10949 LA120139 ######## WIPP ::

S823126 SB01798 762762 Suspect No GovGoal LA‐CIN01.0Original 41781 5/17/1982 8/23/2012 LA12FG120WIPP/OPER 13.79763 20.77846 LA120167 ######## WIPP ::

S835376 SB02002 759432 Suspect No GovGoal LA‐CIN01.0Original 41781 12/29/1983 4/24/2013 LA13FG120WIPP/OPER 10.6081 31.59345 LA130072 ######## WIPP ::

68510 1 S846055 68514 738870 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/18/1984 12/5/2013 LA13FG212WIPP/OPER 1.726641 19.30989 LA140014 ######## WIPP 7 10:6:M

68541 1 S813676 68592 796974 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/4/2013 199 7/6/1981 11/21/2013 LA13FG211WIPP/OPER 13.67945 12.96488 LA140011 ######## WIPP 7 5:1:T

68571 1 S846055 68514 796593 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/29/2013 205 12/18/1984 11/27/2013 LA13FG212WIPP/OPER 1.726641 19.30989 LA140010 ######## WIPP 7 3:3:T

68578 1 S816837 68490 797038 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/30/2013 204 11/3/1981 11/15/2013 LA13FG211WIPP/OPER 2.838971 5.65938 LA140014 ######## WIPP 7 10:4:T

68581 1 S816692 68516 797055 Suspect No GovGoal LA‐MIN02‐ Remediatio 10/31/2013 203 9/8/1981 11/21/2013 LA13FG211WIPP/OPER 6.414197 13.36893 LA140011 ######## WIPP 7 13:3:M

68630 1 S818449 68645 797250 Suspect No GovGoal LA‐MIN02‐ Remediatio 11/11/2013 192 12/28/1981 11/27/2013 LA13FG212WIPP/OPER 1.185311 13.25593 LA140017 ######## WIPP 7 16:4:T
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From: Trey Greenwood [mailto:4dc.consulting@gmail.com]  
Sent: Tuesday, September 30, 2014 12:37 PM 
To: Christensen, Davis V 
Subject: LA-CIN01.001 
 

Davis, 
 
The attached is the CIN01 write‐up that we put together to justify not adding the code to CIN01 
containers.  Let me know if you want the source documents referenced in the paper.  We also reviewed 
the "re‐review" of the RTR tapes and all but 16 of the containers were identified as containing cemented 
matrix in some form.  There were 16 that RTR could not defiantly say if the matrix was cemented or 
absorbed.  Of those, 14 were sister containers to containers in which cemented matrix was identified.  The 
other two (93976 and 94003) did not have sisters to compare.  We are in the process of pulling the original 
paperwork on these two but that is time consuming and may take a couple of days.  
 
I am not sure who at LANL has even seen this but I just tweaked it a little from the previous version. 
 
Trey Greenwood 
Technical Specialists 
575.302.6000 

"In God We Trust" 
Technical Specialists Disclaimer     



LA‐CIN01.001 Waste Stream Delineation 

The following discussion describes the Los Alamos National Laboratory (LANL) waste identification and 
categorization conventions associated with Central Characterization Program (CCP) cemented waste 
stream LA‐CIN01.001.  The discussion also compares waste stream LA‐CIN01.001 containers to ensure 
they are appropriately identified as cemented waste.  
 
Waste Stream LA‐CIN01.001 
 
CCP cemented transuranic (TRU) waste stream LA‐CIN01.001 was approved in acceptable knowledge 
(AK) summary report CCP‐AK‐LANL‐006, Rev. 6 on March 27, 2007.  This AK report includes the following 
cemented TRU waste identification and categorization conventions used as part of waste management 
operations at LANL. 
 
The initial cemented waste container population was provided by TA‐55 from their Waste Management 
System (WMS) database (see attached LA‐CIN01.001 With Kapil’s data spreadsheet and supporting 
emails).  CCP was in close contact with both Kapil Goyal, TA‐55 Waste Manager Coordinator and Gerry 
Veazey, TA‐55 Cement Fixation Subject Matter Expert (SME) during the creation of waste stream LA‐
CIN01.001.  The initial container population included 2,470 containers.  This population was evaluated 
(Reference C138) and the container paperwork was collected and submitted to Records (References 
M236 and M238). 
 
During the initial evaluation of the 2,470 containers provided by LANL, the following conventions were 
identified. 
 
Radioactive Solid Waste Disposal (RSWD) codes  
 
RSWD Codes were first used at LANL in January 1971 and were discontinued in 1992.  The RSWD Codes 
are a two‐digit code preceded by the letter “A”.  The RSWD Codes were used at LANL to categorize TRU 
waste forms generated by the various on‐site facilities.  The RSWD Codes associated with cemented 
waste are A25 (Leached Process Residues) and A26 (Evaporator Bottoms/Salts) (References C138, D041, 
M222, and M238).  This information was also provided by Kapil Goyal from the WMS database (see 
attached LA‐CIN01.001 With Kapil’s data spreadsheet). 
 
Item Description Codes (IDCs) 
 
IDCs were first used at LANL in July 1984 and discontinued in 1992.  The IDCs generally consist of a 
three‐digit number representing the most general descriptions of TRU waste.  The IDC associated with 
cemented waste was 006, cemented process residues (process‐leached solids, filter cakes, evaporator 
bottoms, etc., stabilized in Portland cement) (References C138, D041, M222, M236, and M238).  This 
information was also provided by Kapil Goyal from the WMS database (see attached LA‐CIN01.001 With 
Kapil’s data (Steve) spreadsheet). 
 
TRUPACT‐II Content Code (TRUCON) Codes 
 
TRUCON codes were first used at LANL in October 1992, and are presently in use.  The TRUCON codes 
are intended to assist DOE in establishing the characteristics of TRU waste to be certified for 
transportation to the Waste Isolation Pilot Plant (WIPP).  LANL TRUCON codes consist of a three‐digit 



number preceded by the letters “LA” and followed by a single character suffix that further defines the 
waste type, source, and/or packaging configuration.  The TRUCON codes associated with waste 
cemented waste are LA114 and LA126 (References C138, M236, M238, D013, and D041).  This 
information was also provided by Kapil Goyal from the WMS database (see attached LA‐CIN01.001 With 
Kapil’s data spreadsheet). 
 
Historical LANL Waste Stream Numbers 
 
LANL’s historical Acceptable Knowledge Information Summary (AKIS) report documented the 
delineation and identification of LANL waste streams for shipment to WIPP (References D013 and 
D041).  The last version of the AKIS identified cement waste streams MIN01‐CIN (Mixed Inorganic 
Homogeneous Waste, Cemented Inorganics) and MIN05‐COR (Mixed Inorganic Homogeneous Waste, 
Cemented Organics) (Reference D041).  These waste streams contained cemented waste from various 
facilities at LANL including TA‐55.   
 
During the initial evaluation (and all evaluations since), the container list provided by Kapil Goyal from 
the WMS database was compared to the CONCERT database (References C138 and M222).  CONCERT is 
an historical LANL container database that includes, but is not limited to, RSWD codes, historical LANL 
waste stream numbers, TRUCON codes, and waste stream descriptions for individual containers.  Based 
on the comparison with CONCERT, all of the original 2,470 containers provided by LANL were identified 
as cemented waste (References C138 and M222).  An excerpt of the type of information found in the 
CONCERT database has been included for container S811872 (see attached M222 ‐ Excerpt_Container 
S811872 spreadsheet). 
 
Container Paperwork and Packaging 
 
The primary waste cemented at TA‐55 comes from the Evaporator process and it includes evaporator 
bottoms or salts (i.e., nitrate salts) (References C140, D008, D036, M222, M236, M238, P152, P153, and 
U005).  It is expected that the container paperwork typically identifies the waste that was cemented 
(Reference Pages from M236_DWLS for 52618 and 55341 PDF).  Therefore, most of the container 
paperwork associated with cemented waste stream LA‐CIN01.001 identifies evaporator bottoms or 
nitrate salts (References M236, P152, and P153).  
 
The initial AK indicated that a cemented container generated prior to the late 1980’s would always 
include five layers of seven one‐gallon lead shielded cans totaling 35 cans per drum (References C140 
and P152).  However, a subsequent review of the TA‐55 Cement Fixation Drum Logbook determined a 
drum could contain any number of cans up to 40.  In June 2012, it was discovered that any size can may 
have been used and multiple waste packaging methods were used during the cementation process (e.g., 
shielded cans, unshielded cans, shielded drums, unshielded drums, multiple liners bags).  During the 
1980’s, “strict compliance with waste packaging procedures was not always the general practice” 
(Reference C226).  It is also known during the early 1980’s, waste was hand kneaded with cement in 
plastic bags (Reference U005).  Based on the fact that multiple packaging methods have been identified 
that were not proceduralized, packaging configurations cannot be used to delineate waste stream LA‐
CIN01.001. 
 
   



List of 88 LA‐CIN01.001 Containers 
 
The attached list of 88 containers were evaluated and compared to the LANL TRU waste identification 
and categorization conventions described above (see attached LA‐CIN01.001 containers WIPP_WCS ‐ 09‐
23‐14 spreadsheet).  Due to the age of the waste, RSWD codes were the primary identifier.  All of the 88 
containers were included in the initial cemented waste container population from the TA‐55 WMS 
database (see attached LA‐CIN01.001 With Kapil’s data spreadsheet).  The evaluation determined that 
the 88 containers were correctly identified as cemented waste.  They include both RSWD codes A25 or 
A26 and the LANL TRU Program assigned waste stream MIN01‐CIN (References C138, D041, M222, and 
M238).  As explained above, packaging configurations and weight cannot be used to discount whether a 
drum contains cemented waste.  Based on AK, the 88 containers should continue to be managed as 
cemented waste assigned to waste stream LA‐CIN01.001; unless characterization activities indicate that 
the waste is not cemented (or consistent with cemented waste) or LANL provides further justification 
that the documented waste identification and categorization conventions are incorrect.  
 
Waste Characterization, Reduction, and Repackaging (WCRRF) Facility Repackaging 
 
A number of these containers were repacked at the WCRRF facility and the paperwork from repack 
designates them as nitrate salts instead of cemented waste.  If the WCRRF operators had access to the 
original container paperwork, then they might have simply identified what was listed (i.e., nitrate salts).  
As explained above, the container paperwork for waste stream LA‐CIN01.001 typically identifies the 
waste that was cemented.  Since most of these containers were generated during the early 1980s, it is 
possible that the waste cemented during this timeframe would not be uniform in appearance (i.e., 
cement blocks/hunks).  Waste was hand kneaded in plastic bags which may have resulted in incomplete 
solidification.  Based on the age of the waste, the potential for radiolysis, and the process of 
solidification, a portion of the waste may contain or appear to be cement powder. 
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Mike Papp

From: Steve Schafer <steve.schafer@comcast.net>
Sent: Friday, September 19, 2014 9:58 AM
To: 'Mike Papp'
Subject: FW: Request for Help with Cemented Waste
Attachments: S844206.pdf; S790010.pdf; S823149.pdf; S870361.pdf; S910179.pdf; Interview with 

Gerry Veazey AK6-C140 Schafer.pdf

 
 
Steve Schafer  
(303) 989‐3292 ‐ Office 
(303) 250‐6540 ‐ Cell 
steve.schafer@comcast.net 
 
From: Steve Schafer [mailto:steve.schafer@comcast.net]  
Sent: Friday, September 19, 2014 9:33 AM 
To: 'Trey Greenwood' 
Cc: 'Mike Papp'; 'Fitzgerald, Randy - LANL' 
Subject: FW: Request for Help with Cemented Waste 
 
Trey, 
 
The email below is attempting to identify organics, but it unequivocally demonstrates we were in close 
communications with the LANL cementation SME to identify the cemented population. 
 
As you recall, Gerry Veazey wrote the document "Twenty‐Five Years of Radioactive Waste Cementation at Los 
Alamos National Laboratory" (U005) and his interview (C140) was integral to our AK.  
 
Steve Schafer  
(303) 989‐3292 ‐ Office 
(303) 250‐6540 ‐ Cell 
steve.schafer@comcast.net 
 
From: Steve Schafer [mailto:steve.schafer@comcast.net]  
Sent: Tuesday, April 10, 2007 10:51 AM 
To: 'steve.schafer@comcast.net'; 'Gerry Veazey' 
Cc: 'Mike Papp'; 'Jim Schoen'; 'Fitzgerald, Randy - LANL' 
Subject: RE: Request for Help with Cemented Waste 
 
Gerry, 
 
As we discussed, attached are some examples of the paperwork we have on the earlier drums.  Mostly one page per 
drum.    
 
Steve Schafer 
Office Phone (303) 989-3292 
Mobile Phone (303) 250-6540 
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From: Steve Schafer [mailto:steve.schafer@comcast.net]  
Sent: Wednesday, April 04, 2007 4:16 PM 
To: 'Gerry Veazey' 
Cc: 'Mike Papp'; 'Jim Schoen'; 'Fitzgerald, Randy - LANL' 
Subject: Request for Help with Cemented Waste 
 
Gerry, 
 
We need some more help with the TA-55 cemented waste stream, if possible.   
 
The question is how to identify drums containing cemented organics, and is it possible to determine the specific organic 
material cemented? 
 
Containers in this waste stream generated prior to about 1988 are not assigned a TRUCON code but are assigned one of 
two RSWD Codes: 
 

A-25 Leached Process Residues 
A-26 Evaporator Bottoms/Salts 
 

Is there anyway to identify whether drums assigned A-25 or A-26 are actually cemented organics?  It seems clear from 
the various documents that cementation of organic liquids did occur prior to 1988, but these are the only two RSWD 
codes assigned to drums.  Also, I don’t think there is a RSWD Code for cemented or solidified organics.   
 
Containers in this waste stream generated after about 1988 are assigned one of two TRUCON Codes: 
 
            LA114/214, TRU Solidified Inorganic Process Solids … trace (<1% weight) organics 
            LA126/226, Solidified Organic Process Solids …organics one to ten percent by weight 
 
Clearly the LA126/226 drums are cemented organics, but note that LA126/226 is limited to Waste Material Type III.1 (see 
attached TRUCON Pages for LA126/226, Chemical Compatibility).  How do we know these drums do not contain Waste 
Material Type IV organics greater than 1% (See attached pages from the TRAMPAC)? 
 
I’ll try to contact you tomorrow to explain this and discuss.  Any help will be greatly appreciated, as always.   
 
Steve Schafer 
Office Phone (303) 989-3292 
Mobile Phone (303) 250-6540 
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LA-CIN01.001_With_Kapil_

Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
(lbs) Am-241 g Pu-238 g Pu-239 g Pu-242 g U-233 g U-234 g U-238 g Sr-90 g Cs-137-g Am-243 g Cl-36 g Co-60 g H-3 g Na-22 g Pu-236 g Pu-241 g Ra-226 g Th-228 g U-232 g U-235 g

TA-55 Pu Facility LA114B 55 GAL 280 5.658 0.002853 26.78 0.00571 0.05703
TA-55 Pu Facility LA114B 55 GAL 346 14.41 0.1261 59.6 15.37 8.808 0.4443 26.42
TA-55 Pu Facility LA114B 55 GAL 353 4.626 0.2249 24.74 28.52 0.642
TA-55 Pu Facility LA114B 55 GAL 356 5.805 0.003016 28.29 0.006032 0.06032
TA-55 Pu Facility LA114A 55 GAL 368 5.07 0.002206 20.69003 0.004417 0.044157
TA-55 Pu Facility LA114B 55 GAL 375 5.225 0.2719 12.52 22.32 0.8563
TA-55 Pu Facility LA114B 55 GAL 385 8.409 0.004443 41.66 0.008885 0.08885
TA-55 Pu Facility LA114A 85 GAL 391 12.81 0.004593 43.06981 0.009195 0.09192
TA-55 Pu Facility LA114B 55 GAL 417 2.438 0.005934 55.65 0.01187 0.1187
TA-55 Pu Facility LA114A 85 GAL 435 7.39 0.003941 36.95856 0.00789 0.078878
TA-55 Pu Facility LA114A 85 GAL 438 0.01051 98.56867 0.021043 0.210367
TA-55 Pu Facility LA114A 55 GAL 439 4.72 0.004056 38.03812 0.008121 0.081182
TA-55 Pu Facility LA114B 55 GAL 443.2 2.087 0.008169 76.60419 0.016337 0.16337
TA-55 Pu Facility LA114A 85 GAL 445 7.81 0.003654 34.26435 0.007315 0.073128
TA-55 Pu Facility LA114A 55 GAL 450 4.2 0.008379 28.35511 0.036007 0.149757
TA-55 Pu Facility LA114A 85 GAL 451 3.05 0.00551 26.66017 0.020611 0.101349
TA-55 Pu Facility LA114A 55 GAL 453 2.38 0.001424 13.3584 0.002852 0.02851
TA-55 Pu Facility LA114A 55 GAL 453 2.69 0.005504 51.62182 0.01102 0.110172
TA-55 Pu Facility LA114B 55 GAL 453 4.942 0.009297 87.19 0.01859 0.1859
TA-55 Pu Facility LA114B 55 GAL 454 0.5909 0.001344 12.23 0.0116 0.02611
TA-55 Pu Facility LA114A 85 GAL 455 2.22 0.001519 14.24083 0.00304 0.030393
TA-55 Pu Facility LA114A 85 GAL 456 3.2 0.001848 17.32931 0.0037 0.036985
TA-55 Pu Facility LA114A 85 GAL 456 8.67 0.004235 39.71848 0.008479 0.084768
TA-55 Pu Facility LA114A 55 GAL 457 0.36 0.000651 6.10187 0.001303 0.013023
TA-55 Pu Facility LA114A 85 GAL 457 4.91 0.001632 15.30161 0.003267 0.032657
TA-55 Pu Facility LA114A 85 GAL 457 4.73 0.004053 38.00996 0.008115 0.081122
TA-55 Pu Facility LA114A 55 GAL 458 2.92 0.002333 21.88224 0.004672 0.046701
TA-55 Pu Facility LA114A 55 GAL 458 16.24 0.00335 31.41994 0.006708 0.067057
TA-55 Pu Facility LA114A 55 GAL 459 1.14 0.0013 12.19435 0.002603 0.026025
TA-55 Pu Facility LA114A 55 GAL 459 7.88 0.006684 62.68028 0.013381 0.133773
TA-55 Pu Facility LA114A 85 GAL 460 3.72 0.001576 14.77591 0.003154 0.031535
TA-55 Pu Facility LA114B 55 GAL 460 3.062 0.002721 25.52 0.005442 0.05442
TA-55 Pu Facility LA114A 55 GAL 461 5.85 0.002943 27.59923 0.005892 0.058903
TA-55 Pu Facility LA114A 85 GAL 461 4.41 0.003416 19.49035 0.203363 0.04492
TA-55 Pu Facility LA114A 85 GAL 462 0.68 0.009964 93.4431 0.019949 0.199428
TA-55 Pu Facility LA114A 55 GAL 463 12.81 0.00419 39.29604 0.008389 0.083866
TA-55 Pu Facility LA114A 55 GAL 463 4.41 0.01019 11.40256 0.469897 0.132583
TA-55 Pu Facility LA114A 85 GAL 463 1.47 0.003145 29.4955 0.006297 0.06295
TA-55 Pu Facility LA114A 85 GAL 463 0.32 0.003887 36.45163 0.007782 0.077796
TA-55 Pu Facility LA114A 85 GAL 463 9.88 0.001873 17.564 0.00375 0.037485
TA-55 Pu Facility LA114B 55 GAL 463.4 8.306 0.002746 25.7473 0.005491 0.05491
TA-55 Pu Facility LA114A 85 GAL 464 5.75 0.001974 18.51213 0.003952 0.039509
TA-55 Pu Facility LA114A 85 GAL 465 0.65 0.008595 80.60101 0.017207 0.17202
TA-55 Pu Facility LA114A 85 GAL 466 4.17 0.007063 53.68899 0.210664 0.117907
TA-55 Pu Facility LA114A 85 GAL 466 3.64 0.007511 70.44374 0.015039 0.150342
TA-55 Pu Facility LA114A 55 GAL 467 5.69 0.011938 19.28022 0.058944 0.20712
TA-55 Pu Facility LA114A 85 GAL 467 4.43 0.004189 39.28665 0.008387 0.083846
TA-55 Pu Facility LA114A 85 GAL 467 5.242824 0.004153 38.70142 0.008312 0.08502
TA-55 Pu Facility LA114A 55 GAL 468 3.64 0.003005 28.18125 0.006016 0.060145
TA-55 Pu Facility LA114A 85 GAL 468 6.42 0.002005 18.80315 0.004014 0.04013
TA-55 Pu Facility LA114A 85 GAL 468 1.94 0.002118 19.86393 0.004241 0.042394
TA-55 Pu Facility LA114A 55 GAL 469 3.37 0.002328 21.83531 0.004661 0.046601
TA-55 Pu Facility LA114A 55 GAL 469 6.7 0.003564 33.41947 0.007135 0.071324
TA-55 Pu Facility LA114A 55 GAL 469 5.05 0.011256 63.72527 0.037318 0.207018
TA-55 Pu Facility LA114A 55 GAL 470 3.73 0.003193 29.9461 0.006393 0.063912
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LA-CIN01.001_With_Kapil_

Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
(lbs) Am-241 g Pu-238 g Pu-239 g Pu-242 g U-233 g U-234 g U-238 g Sr-90 g Cs-137-g Am-243 g Cl-36 g Co-60 g H-3 g Na-22 g Pu-236 g Pu-241 g Ra-226 g Th-228 g U-232 g U-235 g

TA-55 Pu Facility LA114A 55 GAL 470 8.1 0.005963 55.92129 0.011938 0.119348
TA-55 Pu Facility LA114B 55 GAL 470 5.992 0.004105 38.49 0.008209 0.08209
TA-55 Pu Facility LA114A 85 GAL 471 2 0.002826 26.50089 0.005658 0.056559
TA-55 Pu Facility LA114A 55 GAL 472 39.01 0.003859 36.18878 0.007726 0.077235
TA-55 Pu Facility LA114A 85 GAL 473 0.82 0.001619 15.17957 0.003241 0.032397
TA-55 Pu Facility LA114A 55 GAL 474 6.5 0.004853 45.51056 0.009716 0.097129
TA-55 Pu Facility LA114A 85 GAL 474 13.8 0.003001 21.10206 0.006416 0.051406
TA-55 Pu Facility LA114B 55 GAL 474 5.229 0.001913 17.94 0.003826 0.03826
TA-55 Pu Facility LA114A 55 GAL 475 0.6 0.001078 10.11033 0.002158 0.021578
TA-55 Pu Facility LA114A 85 GAL 475 8.62 0.003007 28.20003 0.00602 0.060185
TA-55 Pu Facility LA114A 85 GAL 475 0.72 0.005026 17.84188 0.011765 0.064591
TA-55 Pu Facility LA114A 55 GAL 477 2.9 0.002806 26.31314 0.005617 0.056158
TA-55 Pu Facility LA114A 85 GAL 477 2.54 0.005393 50.57981 0.010798 0.107948
TA-55 Pu Facility LA114A 55 GAL 478 28.86 0.005404 50.68307 0.01082 0.108169
TA-55 Pu Facility LA114A 85 GAL 478 7.5 0.003242 30.40609 0.006491 0.064893
TA-55 Pu Facility LA114A 55 GAL 478 1.26 0.005056 47.41622 0.010123 0.101197
TA-55 Pu Facility LA114A 55 GAL 478 6.32 0.003659 34.31128 0.007325 0.073228
TA-55 Pu Facility LA114A 55 GAL 478 4.82 0.001743 16.34362 0.003489 0.034881
TA-55 Pu Facility LA114B 55 GAL 478 6.31 0.003319 31.12 0.006638 0.06638
TA-55 Pu Facility LA114A 55 GAL 481 3.98 0.002499 23.44057 0.005004 0.050027
TA-55 Pu Facility LA114A 85 GAL 481 3.61 0.011261 105.6093 0.022546 0.225393
TA-55 Pu Facility LA114A 55 GAL 482 0.73 0.00106 9.941354 0.002122 0.021217
TA-55 Pu Facility LA114A 55 GAL 482 0.71 0.003478 32.62153 0.006964 0.069621
TA-55 Pu Facility LA114A 85 GAL 482 14.12 0.001902 17.83624 0.003808 0.038066
TA-55 Pu Facility LA114B 55 GAL 482 6.052 0.004557 42.74 0.009114 0.09114
TA-55 Pu Facility LA114A 55 GAL 483 2.97 0.006898 64.68921 0.01381 0.138061
TA-55 Pu Facility LA114A 55 GAL 483 4.4 0.002622 24.58584 0.005249 0.052472
TA-55 Pu Facility LA114A 55 GAL 483 4.61 0.0201 49.14118 0.106355 0.390564
TA-55 Pu Facility LA114A 85 GAL 483 7.11 0.008002 57.09574 0.022775 0.154099
TA-55 Pu Facility LA114B 55 GAL 483.6 0.188 0.001639 15.36773 0.003277 0.032774
TA-55 Pu Facility LA114B 55 GAL 484.6 8.122 0.002637 24.72791 0.005274 0.052736
TA-55 Pu Facility LA114A 85 GAL 485 3.34 0.002384 22.36101 0.004774 0.047723
TA-55 Pu Facility LA114B 55 GAL 485 4.124 0.004948 46.4 0.009896 0.09896
TA-55 Pu Facility LA114A 55 GAL 486 4.56 0.003688 34.58352 0.007383 0.073809
TA-55 Pu Facility LA114A 55 GAL 486 4.78 0.00318 29.82406 0.006367 0.063651
TA-55 Pu Facility LA114A 55 GAL 486 5.09 0.00254 23.81607 0.005084 0.050829
TA-55 Pu Facility LA114A 55 GAL 486 4.26 0.004316 40.47887 0.008642 0.086391
TA-55 Pu Facility LA114A 85 GAL 487 12.86 0.010196 59.70644 0.0225 0.159931
TA-55 Pu Facility LA114A 85 GAL 487 12.99 0.012045 29.97256 0.054931 0.214205
TA-55 Pu Facility LA114A 85 GAL 488 99.9 0.004484 42.05596 0.008978 0.089757
TA-55 Pu Facility LA114A 55 GAL 488 3.31 0.001849 17.3387 0.003702 0.037005
TA-55 Pu Facility LA114A 55 GAL 488 17.03 0.003029 28.40655 0.006064 0.060626
TA-55 Pu Facility LA114B 55 GAL 488 6.771 0.004319 13.11 0.01022 0.05269
TA-55 Pu Facility LA114A 85 GAL 489 3.46 0.003797 35.60676 0.007601 0.075993
TA-55 Pu Facility LA114A 55 GAL 490 5.1 0.002292 21.49736 0.004589 0.04588
TA-55 Pu Facility LA114A 85 GAL 491 17.32 0.00446 41.83066 0.00893 0.089276
TA-55 Pu Facility LA114B 55 GAL 491 5.814 0.003569 25.39 0.007606 0.06145
TA-55 Pu Facility LA114B 55 GAL 491 6.469 0.004657 14.14 0.01102 0.05682
TA-55 Pu Facility LA114B 55 GAL 491.8 2.798 0.002944 27.60883 0.005888 0.05888
TA-55 Pu Facility LA114A 55 GAL 492 63.18 0.00688 64.52023 0.013774 0.1377
TA-55 Pu Facility LA114A 55 GAL 492 3.79 0.003141 29.45795 0.006289 0.06287
TA-55 Pu Facility LA114B 55 GAL 492.7 6.218 0.00169 15.84601 0.003379 0.033794
TA-55 Pu Facility LA114B 55 GAL 492.8 8.323 0.003045 28.55601 0.00609 0.0609
TA-55 Pu Facility LA114A 55 GAL 494 2.71 0.002193 20.568 0.004391 0.043897
TA-55 Pu Facility LA114A 55 GAL 494 52 0.005666 53.1332 0.011343 0.113398
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LA-CIN01.001_With_Kapil_

Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
(lbs) Am-241 g Pu-238 g Pu-239 g Pu-242 g U-233 g U-234 g U-238 g Sr-90 g Cs-137-g Am-243 g Cl-36 g Co-60 g H-3 g Na-22 g Pu-236 g Pu-241 g Ra-226 g Th-228 g U-232 g U-235 g

TA-55 Pu Facility LA114A 55 GAL 495 72.4 0.004374 41.02334 0.008758 0.087553
TA-55 Pu Facility LA114A 55 GAL 496 3.27 0.002618 24.54829 0.005241 0.052391
TA-55 Pu Facility LA114B 55 GAL 496 2.641 0.008378 78.57 0.01676 0.1676
TA-55 Pu Facility LA114B 55 GAL 496 6.362 0.006047 18.36 0.01431 0.07378
TA-55 Pu Facility LA114B 55 GAL 496.4 7.931 0.005164 48.42893 0.010328 0.103282
TA-55 Pu Facility LA114B 55 GAL 496.6 7.196 0.009167 85.96531 0.018333 0.183334
TA-55 Pu Facility LA114B 55 GAL 497.2 21.46 1.52356 94.88232 0.03057 497.9521 0.23678 1.0479
TA-55 Pu Facility LA114B 55 GAL 497.2 7.168 0.002159 20.24241 0.004317 0.04317
TA-55 Pu Facility LA114B 55 GAL 497.8 8.276 0.002595 24.33591 0.00519 0.0519
TA-55 Pu Facility LA114B 55 GAL 499 7.344 0.008 75.02212 0.016 0.159996
TA-55 Pu Facility LA114A 85 GAL 500 4.78 0.001979 18.55907 0.003962 0.039609
TA-55 Pu Facility LA114A 85 GAL 501 0.016581 85.12495 0.037287 0.245375
TA-55 Pu Facility LA114B 55 GAL 501 1.098 0.000313 1.833 0.02653 0.004
TA-55 Pu Facility LA114B 55 GAL 501.2 6.319 0.014257 133.7021 0.028514 0.28514
TA-55 Pu Facility LA114B 55 GAL 501.4 7.975 0.004505 42.2507 0.009011 0.090106
TA-55 Pu Facility LA114B 55 GAL 501.8 8.301 0.003983 37.34789 0.007965 0.07965
TA-55 Pu Facility LA114B 55 GAL 502 6.48 0.00569 53.36 0.01138 0.1138
TA-55 Pu Facility LA114A 55 GAL 503 69.51 0.004657 43.67061 0.009323 0.093203
TA-55 Pu Facility LA114B 55 GAL 503 3.499 0.009444 35.27 0.02197 0.1233
TA-55 Pu Facility LA114B 55 GAL 503 5.814 0.003569 25.39 0.007606 0.06145
TA-55 Pu Facility LA114B 55 GAL 503.6 6.413 0.001764 16.54561 0.003529 0.035286
TA-55 Pu Facility LA114B 55 GAL 504 2.116 0.000772 7.239 0.001544 0.01544
TA-55 Pu Facility LA114B 55 GAL 504 6.771 0.004319 13.11 0.01022 0.05269
TA-55 Pu Facility LA114B 55 GAL 504 5.995 0.001623 15.22 0.003245 0.03245
TA-55 Pu Facility LA114B 55 GAL 504.6 8.832 0.002589 24.27777 0.005178 0.051776
TA-55 Pu Facility LA114B 55 GAL 505 6.361 0.006047 18.36 0.01431 0.07378
TA-55 Pu Facility LA114A 85 GAL 506.44 1.58 0.007288 37.35928 0.0261 0.135838
TA-55 Pu Facility LA114B 55 GAL 507 6.645 0.011905 111.6442 0.02381 0.238098
TA-55 Pu Facility LA114B 55 GAL 508 5.926 0.005296 32.15 0.0116 0.08437
TA-55 Pu Facility LA114B 55 GAL 508.2 8.39 0.002301 21.58065 0.004602 0.046024
TA-55 Pu Facility LA114B 55 GAL 509 5.147 0.006729 63.27 0.01348 0.1344
TA-55 Pu Facility LA114B 55 GAL 509.2 6.396 0.012951 121.4582 0.025903 0.259028
TA-55 Pu Facility LA114B 55 GAL 509.4 7.697 0.005386 50.51366 0.010773 0.107728
TA-55 Pu Facility LA114B 55 GAL 509.6 7.648 0.006192 58.06858 0.012384 0.12384
TA-55 Pu Facility LA114B 55 GAL 510 8.604 0.00139 13.03167 0.002779 0.027792
TA-55 Pu Facility LA114B 55 GAL 510.2 7.293 0.008279 77.63859 0.016558 0.165576
TA-55 Pu Facility LA114B 55 GAL 510.4 4.092 0.00299 28.14007 0.006008 0.112656 0.059644 0.205464
TA-55 Pu Facility LA114B 55 GAL 510.4 6.976 0.009329 87.4883 0.018658 0.186582
TA-55 Pu Facility LA114B 55 GAL 511.6 7.316 0.008331 78.13093 0.016663 0.166626
TA-55 Pu Facility LA114B 55 GAL 512 5.824 0.003584 24.63 0.007686 0.06063
TA-55 Pu Facility LA114B 55 GAL 512.4 6.81 0.010944 102.6356 0.021889 0.218886
TA-55 Pu Facility LA114B 55 GAL 512.6 8.451 0.002491 23.36247 0.004982 0.049824
TA-55 Pu Facility LA114B 55 GAL 513 7.499 0.007322 68.66853 0.014645 0.146446
TA-55 Pu Facility LA114B 55 GAL 513.6 7.234 0.008811 82.62487 0.017621 0.17621
TA-55 Pu Facility LA114B 55 GAL 514.2 3.784 0.012305 115.3925 0.024609 0.246092
TA-55 Pu Facility LA114B 55 GAL 515.4 6.77 0.010845 101.7035 0.02169 0.216898
TA-55 Pu Facility LA114B 55 GAL 516.2 3.779 0.009279 89.30094 0.018896 0.183105
TA-55 Pu Facility LA114B 55 GAL 516.4 6.663 0.011325 106.2096 0.022651 0.226508
TA-55 Pu Facility LA114B 55 GAL 518.4 6.293 0.011509 107.9277 0.023017 0.230172
TA-55 Pu Facility LA114B 55 GAL 519.2 6.699 0.002903 27.21965 0.005805 0.05805
TA-55 Pu Facility LA114B 55 GAL 519.4 8.613 0.001347 12.63217 0.002694 0.02694
TA-55 Pu Facility LA114B 55 GAL 519.6 4.7856 0.015853 89.61583 0.035131 0.749268 0.244292 0.037532
TA-55 Pu Facility LA114B 55 GAL 519.8 6.619 0.011675 109.4919 0.023351 0.233508
TA-55 Pu Facility LA114B 55 GAL 520.4 7.344 0.008108 76.03776 0.016216 0.162162
TA-55 Pu Facility LA114B 55 GAL 520.6 7.493 0.007127 66.83888 0.014254 0.142544
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TA-55 Pu Facility LA114B 55 GAL 521 14.61 0.007104 53.49 0.1909 8.808 0.1178 26.42
TA-55 Pu Facility LA114B 55 GAL 521.6 6.889 0.010089 94.61839 0.020179 0.201788
TA-55 Pu Facility LA114B 55 GAL 522 6.336 0.016794 100.1441 0.037083 0.26331
TA-55 Pu Facility LA114B 55 GAL 522.8 7.091 0.009379 87.96001 0.018759 0.187588
TA-55 Pu Facility LA114B 55 GAL 522.8 6.137 0.015431 144.7119 0.030862 0.30862
TA-55 Pu Facility LA114B 55 GAL 524.6 8.392 0.002878 26.98801 0.005756 0.057556
TA-55 Pu Facility LA114B 55 GAL 524.8 6.52 0.011795 110.6144 0.02359 0.235902
TA-55 Pu Facility LA114B 55 GAL 524.8 6.515 0.012055 113.0555 0.024111 0.241108
TA-55 Pu Facility LA114B 55 GAL 524.8 6.566 0.012186 114.2794 0.024372 0.243718
TA-55 Pu Facility LA114A 85 GAL 525 1.82 0.001282 12.02538 0.002567 0.025665
TA-55 Pu Facility LA114B 55 GAL 526 8.014 0.003939 36.93994 0.007878 0.07878
TA-55 Pu Facility LA114B 55 GAL 526.2 6.681 0.011557 108.3797 0.023114 0.231136
TA-55 Pu Facility LA114B 55 GAL 526.9 7.248 0.007543 70.74107 0.015087 0.150866
TA-55 Pu Facility LA114A 006 55 GAL 527 2.12 0.003285 30.80975 0.006577 0.065755
TA-55 Pu Facility LA114B 55 GAL 527 5.999 0.011847 111.104 0.023695 0.236946
TA-55 Pu Facility LA114B 55 GAL 527.4 5.995 0.001623 15.21581 0.003245 0.03245
TA-55 Pu Facility LA114B 55 GAL 529 0.764 0.000706 6.618 0.001411 0.01411
TA-55 Pu Facility LA114A 85 GAL 530 2.46 0.005067 47.51948 0.010145 0.101417
TA-55 Pu Facility LA114B 55 GAL 530 8.232 0.002799 26.24621 0.005597 0.055974
TA-55 Pu Facility LA114B 55 GAL 530.2 7.903 0.002624 24.61069 0.005249 0.052486
TA-55 Pu Facility LA114A 85 GAL 531 0.45 0.000631 5.91412 0.001263 0.012622
TA-55 Pu Facility LA114A 85 GAL 531 5.54 0.03071 75.41344 0.14043 0.545829
TA-55 Pu Facility LA114B 55 GAL 531.2 7.034 0.009075 85.10816 0.018151 0.181506
TA-55 Pu Facility LA114A 85 GAL 532 13.01 0.00223 20.91533 0.004465 0.044638
TA-55 Pu Facility LA114B 55 GAL 532.2 8.668 0.003413 32.00618 0.006826 0.068258
TA-55 Pu Facility LA114B 55 GAL 532.2 6.987 0.010895 102.1733 0.02179 0.2179
TA-55 Pu Facility LA114A 85 GAL 533 2.76 0.003371 31.61707 0.00675 0.067478
TA-55 Pu Facility LA114A 85 GAL 534 5.56 0.002625 24.614 0.005255 0.052532
TA-55 Pu Facility LA114A 85 GAL 535 7.1 0.004876 45.72647 0.009762 0.09759
TA-55 Pu Facility LA114B 55 GAL 535 6.714 0.004134 37.05 0.008368 0.08057
TA-55 Pu Facility LA114A 85 GAL 536 6.74 0.002199 20.62432 0.004403 0.044017
TA-55 Pu Facility LA114B 55 GAL 536.6 5.892 0.001848 17.33336 0.003697 0.036966
TA-55 Pu Facility LA114B 55 GAL 537 7.695048 0.110858 75.55879 8.497397 0.47635
TA-55 Pu Facility LA114A 85 GAL 538 3.71 0.003937 36.92101 0.007882 0.078797
TA-55 Pu Facility LA114B 55 GAL 539 5.995 0.001623 15.22 0.003245 0.03245
TA-55 Pu Facility LA114A 85 GAL 541 1.2 0.000568 5.322708 0.001136 0.01136
TA-55 Pu Facility LA114B 55 GAL 541.6 7.326 0.008094 75.90272 0.016187 0.161874
TA-55 Pu Facility LA114B 55 GAL 542.2 7.816 0.004416 41.40856 0.008831 0.08831
TA-55 Pu Facility LA114A 85 GAL 543 7.18 0.002091 19.61047 0.004187 0.041853
TA-55 Pu Facility LA114A 85 GAL 543 2.3 0.001872 17.55461 0.003748 0.037465
TA-55 Pu Facility LA114A 85 GAL 543 0.99 0.000973 9.124642 0.001948 0.019474
TA-55 Pu Facility LA114B 55 GAL 543 6.362 0.006047 18.36 0.01431 0.07378
TA-55 Pu Facility LA114A 85 GAL 545 5.36 0.007975 42.23137 0.028431 0.147976
TA-55 Pu Facility LA114B 55 GAL 545.6 6.748 0.010399 97.51995 0.020798 0.207976
TA-55 Pu Facility LA114A 85 GAL 546 2.52 0.002457 23.04629 0.00492 0.049186
TA-55 Pu Facility LA114A 85 GAL 546 2.96 0.002947 19.99389 0.006345 0.049592
TA-55 Pu Facility LA114A 55 GAL 546 2.126604 0.004765 43.50419 0.009315 0.101942
TA-55 Pu Facility LA114A 85 GAL 547 6.83 0.002158 20.23943 0.004321 0.043195
TA-55 Pu Facility LA114A 85 GAL 547 7.5 0.005105 47.87621 0.010221 0.102178
TA-55 Pu Facility LA114B 55 GAL 547 4.019 0.003476 10.55 0.008227 0.04241
TA-55 Pu Facility LA114A 85 GAL 548 7.7 0.006365 59.69506 0.012744 0.127402
TA-55 Pu Facility LA114B 55 GAL 548 6.757 0.011399 106.8989 0.022798 0.227978
TA-55 Pu Facility LA114A 85 GAL 549 4.31 0.002517 23.60016 0.005038 0.050368
TA-55 Pu Facility LA114A 85 GAL 549 0.44 0.004306 40.38499 0.008622 0.08619
TA-55 Pu Facility LA114B 55 GAL 550.4 6.843 0.009702 90.98911 0.019405 0.194048
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TA-55 Pu Facility LA114A 85 GAL 552 11.36 0.002493 23.38424 0.004992 0.049907
TA-55 Pu Facility LA114A 85 GAL 553 1.93 0.003373 31.63585 0.006754 0.067518
TA-55 Pu Facility LA114A 85 GAL 553 2.51 0.002952 27.68371 0.00591 0.059083
TA-55 Pu Facility LA114A 85 GAL 554 4.88 0.017737 33.47736 2.116343 0.106634
TA-55 Pu Facility LA114A 85 GAL 554 11.62 0.001818 17.04769 0.003639 0.036383
TA-55 Pu Facility LA114B 55 GAL 554.6 7.942 0.004832 45.30981 0.009663 0.09663
TA-55 Pu Facility LA114B 55 GAL 555.4 6.397 0.001926 18.06203 0.003852 0.03852
TA-55 Pu Facility LA114A 85 GAL 556 8.1 0.002942 27.58984 0.00589 0.058883
TA-55 Pu Facility LA114A 85 GAL 556 5.25 0.004191 39.30543 0.008391 0.083886
TA-55 Pu Facility LA114B 55 GAL 556 0.54 0.003009 28.22 0.006018 0.06018
TA-55 Pu Facility LA114B 55 GAL 556.2 7.912 0.005063 47.47894 0.010126 0.101256
TA-55 Pu Facility LA114B 55 GAL 557 5.982208 0.408637 13.21391 33.5998 1.276823
TA-55 Pu Facility LA114B 55 GAL 558 3.315 0.005639 52.88 0.01128 0.1128
TA-55 Pu Facility LA114B 55 GAL 558 7.217 0.008587 80.53076 0.017174 0.171744
TA-55 Pu Facility LA114A 85 GAL 559 9.14 0.004881 45.77341 0.009772 0.09769
TA-55 Pu Facility LA114B 55 GAL 560.4 10.158 0.014377 134.8294 0.028754 0.287544
TA-55 Pu Facility LA114A 85 GAL 562 3.23 0.003208 30.08691 0.006423 0.064212
TA-55 Pu Facility LA114A 85 GAL 562 3.8 0.004962 30.04585 0.010893 0.079051
TA-55 Pu Facility LA114B 55 GAL 563 7.517 0.006264 58.74379 0.012528 0.12528
TA-55 Pu Facility LA114A 85 GAL 565 9.5 0.003984 37.36222 0.007976 0.079739
TA-55 Pu Facility LA114B 55 GAL 565 21.27 0.009633 56.81 0.02848 0.1764
TA-55 Pu Facility LA114A 85 GAL 566 11.76 0.002937 27.5429 0.00588 0.058783
TA-55 Pu Facility LA114A 85 GAL 566 10.7 0.003313 31.0726 0.006633 0.066316
TA-55 Pu Facility LA114A 85 GAL 566 3.71 0.006946 65.13981 0.013906 0.139023
TA-55 Pu Facility LA114B 55 GAL 566 3.778 0.007994 75.04 0.016 0.1598
TA-55 Pu Facility LA114A 85 GAL 569 2.17 0.001901 17.82685 0.003806 0.038046
TA-55 Pu Facility LA114B 55 GAL 569 9.418 0.3182 17.46 22.4 11.03 1.161 4.714
TA-55 Pu Facility LA114B 55 GAL 570 29.86 0.02245 115.4 0.05041 0.3321
TA-55 Pu Facility LA114B 55 GAL 571 34.23 0.0114 88.34 0.02388 0.2052
TA-55 Pu Facility LA114B 55 GAL 572.6 7.44 0.007767 72.83893 0.015534 0.15534
TA-55 Pu Facility LA114B 55 GAL 573 26.66 0.008854 66.45 0.01867 0.1567
TA-55 Pu Facility LA114B 55 GAL 574 3.322 0.01127 105.4 0.02267 9.153 0.225 1.459
TA-55 Pu Facility LA114A 85 GAL 576 3.8 0.002212 20.74636 0.004429 0.044277
TA-55 Pu Facility LA114B 55 GAL 576.8 7.561 0.006545 61.38089 0.01309 0.130904
TA-55 Pu Facility LA114B 55 GAL 578 5.197 0.002936 27.53 0.005871 0.05871
TA-55 Pu Facility LA114A 85 GAL 579 3.18 0.003234 30.33099 0.006475 0.064733
TA-55 Pu Facility LA114B 55 GAL 580 33.36 0.01106 86.56 0.02312 0.2001
TA-55 Pu Facility LA114B 55 GAL 580 8.034 0.1545 20.37 12.58 2.941 0.5107
TA-55 Pu Facility LA114B 55 GAL 581 2.825 0.002401 22.52 0.004803 0.04803
TA-55 Pu Facility LA114A 85 GAL 582 6.83 0.004524 42.43146 0.009058 0.090558
TA-55 Pu Facility LA114A 55 GAL 582 1.266628 0.007483 68.34301 0.014628 0.160097
TA-55 Pu Facility LA114B 55 GAL 585.6 7.618 0.00527 49.42394 0.01054 0.105404
TA-55 Pu Facility LA114B 55 GAL 586 26.13 0.01021 68.34 0.022 0.1705
TA-55 Pu Facility LA114B 55 GAL 586 2.737 0.008298 77.82 0.0166 0.166
TA-55 Pu Facility LA114B 55 GAL 586 1.86 0.002543 23.85 0.005086 0.05086
TA-55 Pu Facility LA114B 55 GAL 586 2.081 0.006139 57.57 0.01228 0.1228
TA-55 Pu Facility LA114B 55 GAL 587 1.28 9.715 9.128 0.01203 0.05311
TA-55 Pu Facility LA114B 55 GAL 587 20.49 0.0349 56.42 2.725 17.09 0.2428 41.91
TA-55 Pu Facility LA114B 55 GAL 587 7.351 0.006153 57.7019 0.012306 0.123058
TA-55 Pu Facility LA114B 55 GAL 588 10.7 0.001843 17.29 0.003687 0.03687
TA-55 Pu Facility LA114B 55 GAL 588.8 6.159 0.006364 59.6769 0.012727 0.12727
TA-55 Pu Facility LA114B 55 GAL 590 32.35 0.01329 94.65 0.02832 0.2289
TA-55 Pu Facility LA114B 55 GAL 591 18.15 0.007484 57.05 0.1917 8.808 0.1254 26.42
TA-55 Pu Facility LA114B 55 GAL 591 7.954 0.004806 45.06598 0.009611 0.09611
TA-55 Pu Facility LA114B 55 GAL 591.2 6.924 0.0093 87.21821 0.018601 0.186006
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TA-55 Pu Facility LA114B 55 GAL 592 26.93 0.01957 96.8 0.04416 0.2848
TA-55 Pu Facility LA114B 55 GAL 592 2.662 0.003582 10.87 0.008477 0.0437
TA-55 Pu Facility LA114B 55 GAL 592.7 0.29 0.003806 35.69079 0.007612 0.076116
TA-55 Pu Facility LA114B 55 GAL 594.2 0.072072 0.003221 30.21045 0.006443 0.064428
TA-55 Pu Facility LA114B 55 GAL 596.8 7.697 0.006429 60.29491 0.012859 0.128588
TA-55 Pu Facility LA114B 55 GAL 597 3.358 0.001436 13.46 0.002872 0.02872
TA-55 Pu Facility LA114B 55 GAL 599 4.321 0.000911 2.764 0.002155 0.01111
TA-55 Pu Facility LA114B 55 GAL 599 7.512 0.002853 26.75 0.005705 0.05705
TA-55 Pu Facility LA114B 55 GAL 599.8 0.213 0.004954 46.45861 0.009908 0.09908
TA-55 Pu Facility LA114B 55 GAL 601.4 7.004 0.006532 61.25334 0.013063 0.130632
TA-55 Pu Facility LA114B 55 GAL 602 1.742 0.004655 43.65 0.00931 0.0931
TA-55 Pu Facility LA114B 55 GAL 603 3.823 0.00594 55.71 0.01188 0.1188
TA-55 Pu Facility LA114B 55 GAL 603.6 0.150074 0.007564 70.93771 0.015129 0.151285
TA-55 Pu Facility LA114B 55 GAL 604 26.11 0.009542 69.87 0.02022 0.1667
TA-55 Pu Facility LA114B 55 GAL 604 4.261 0.005154 9.792 0.02241 0.08963
TA-55 Pu Facility LA114B 55 GAL 605 1.137 0.001528 14.33 0.003056 0.03056
TA-55 Pu Facility LA114B 55 GAL 607 4.734 0.008091 75.88 0.01618 0.1618
TA-55 Pu Facility LA114B 55 GAL 607 4.025 0.001461 13.7 0.002922 0.02922
TA-55 Pu Facility LA114B 55 GAL 607 5.743 0.05544 46.3 4.178 0.2532
TA-55 Pu Facility LA114A 55 GAL 610 6.17 0.004465 41.8776 0.00894 0.089376
TA-55 Pu Facility LA114B 55 GAL 613.8 7.921 0.005606 52.57307 0.011212 0.11212
TA-55 Pu Facility LA114B 55 GAL 617 2.996 0.005937 56.09 0.01193 3.95 0.1183 9.033
TA-55 Pu Facility LA114B 55 GAL 617.4 5.904 0.013416 125.8152 0.026832 0.26832
TA-55 Pu Facility LA114B 55 GAL 619 22.03 0.006992 65.57 0.01398 0.1398
TA-55 Pu Facility LA114B 55 GAL 619 0.65 0.009008 84.48 0.01802 0.1802
TA-55 Pu Facility LA114B 55 GAL 620 3.896 0.002035 19.08 0.00407 0.0407
TA-55 Pu Facility LA114B 55 GAL 620 3.331 0.01041 97.63 0.02082 0.2082
TA-55 Pu Facility LA114B 55 GAL 621 2.733 0.0134 126.2 0.02688 0.2675
TA-55 Pu Facility LA114B 55 GAL 625 4.69 0.001716 16.09 0.003432 0.03432
TA-55 Pu Facility LA114B 55 GAL 626 5.418 0.001137 3.452 0.002691 0.01387
TA-55 Pu Facility LA114B 55 GAL 628 0.934 0.000612 5.737 0.001224 0.01224
TA-55 Pu Facility LA114B 55 GAL 630 3.503 0.06934 12.24 5.616 0.2346
TA-55 Pu Facility LA114B 55 GAL 630.6 7.916 0.004684 43.92561 0.009368 0.093678
TA-55 Pu Facility LA114B 55 GAL 631 3.706 0.003092 28.99 0.006184 0.06184
TA-55 Pu Facility LA114A 55 GAL 632 2.661902 0.001926 17.58543 0.003765 0.041214
TA-55 Pu Facility LA114B 55 GAL 632 1.422 0.001368 12.83 0.002736 0.02736
TA-55 Pu Facility LA114B 55 GAL 632 1.671 0.005375 32.68 0.0195 30.32 0.1029 32.75
TA-55 Pu Facility LA114B 55 GAL 634 5.511 0.000981 2.978 0.002322 0.01197
TA-55 Pu Facility LA114B 55 GAL 634.4 7.131 0.005457 51.17575 0.010914 0.10914
TA-55 Pu Facility LA114B 55 GAL 634.6 4.618 0.015648 146.7469 0.031296 0.31296
TA-55 Pu Facility LA114B 55 GAL 635 8.712 0.002992 28.06 0.005984 0.05984
TA-55 Pu Facility LA114B 55 GAL 635.8 5.88 0.012072 113.2112 0.024144 0.24144
TA-55 Pu Facility LA114B 55 GAL 637.4 6.156488 0.013352 125.2122 0.026703 0.267034
TA-55 Pu Facility LA114A 55 GAL 639 4.591599 0.001928 17.60155 0.00377 0.041252
TA-55 Pu Facility LA114B 55 GAL 639 17.69 0.005274 49.46 0.01055 0.1055
TA-55 Pu Facility LA114B 55 GAL 639.8 6.413 0.001764 16.54561 0.003529 0.035286
TA-55 Pu Facility LA114B 55 GAL 642 30.19 0.009968 75.68 0.02096 0.1775
TA-55 Pu Facility LA114B 55 GAL 642 21.76 0.007016 65.8 0.01403 0.1403
TA-55 Pu Facility LA114A 55 GAL 643 4.68 0.005624 52.73893 0.011259 0.112556
TA-55 Pu Facility LA114B 55 GAL 644 0.47 0.000407 3.816 0.000814 0.008138
TA-55 Pu Facility LA114B 55 GAL 645 3.02 0.001086 10.18 0.002171 0.02171
TA-55 Pu Facility LA114A 55 GAL 647 5.207118 0.002148 19.61638 0.0042 0.045971
TA-55 Pu Facility LA114A 55 GAL 647 2.712369 0.00245 22.37266 0.004791 0.052437
TA-55 Pu Facility LA114B 55 GAL 647 2.887 0.009281 28.18 0.02196 0.1132
TA-55 Pu Facility LA114B 55 GAL 647 1.622 0.004106 38.51 0.008212 0.08212
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TA-55 Pu Facility LA114B 55 GAL 649 2.411 0.00296 27.87 0.005937 0.05907
TA-55 Pu Facility LA114B 55 GAL 650 3.806 0.000542 5.079 0.001083 0.01083
TA-55 Pu Facility LA114B 55 GAL 650 3.248 0.003526 33.06 0.007051 0.07051
TA-55 Pu Facility LA114B 55 GAL 650.6 6.398 0.012739 119.4626 0.025477 0.254772
TA-55 Pu Facility LA114A 55 GAL 651 4.372812 0.003739 34.13927 0.00731 0.08001
TA-55 Pu Facility LA114B 55 GAL 651 0.964 0.06336 4.34 0.000991 134.9 0.009473 53.03
TA-55 Pu Facility LA114B 55 GAL 651 0.531 0.000571 5.352962 0.001142 0.011416
TA-55 Pu Facility LA114B 55 GAL 651.4 3.737054 0.069705 129.4755 4.63931 0.447521
TA-55 Pu Facility LA114B 55 GAL 652 1.945 0.000759 7.12 0.001518 0.01518
TA-55 Pu Facility LA114B 55 GAL 653 1.135 0.001546 14.49 0.003091 0.03091
TA-55 Pu Facility LA114A 55 GAL 654 3.71 0.018324 85.09143 0.801869 0.228938
TA-55 Pu Facility LA114A 55 GAL 654 5.48 0.002802 26.28 0.005604 0.05604
TA-55 Pu Facility LA114B 55 GAL 654 3.108 0.007262 68.11 0.01452 0.1452
TA-55 Pu Facility LA114B 55 GAL 654 1.11 0.06376 5.544 0.001248 135.6 0.01204 53.29
TA-55 Pu Facility LA114A 55 GAL 655 2.35 0.005965 55.94006 0.011942 0.119388
TA-55 Pu Facility LA114B 55 GAL 655 0.938 0.06305 3.646 0.000843 134.4 0.007993 52.84
TA-55 Pu Facility LA114B 55 GAL 656 6.953 0.009716 91.1204 0.019433 0.194328
TA-55 Pu Facility LA114A 55 GAL 657 3.57 0.009127 85.59515 0.018273 0.182679
TA-55 Pu Facility LA114A 55 GAL 657 0.98 0.000204 1.913 0.000408 0.00408
TA-55 Pu Facility LA114B 55 GAL 657 5.578 0.000893 2.712 0.002114 0.0109
TA-55 Pu Facility LA114B 55 GAL 658 25.87 0.01047 85.79 0.02167 0.1942
TA-55 Pu Facility LA114B 55 GAL 658 9.398 0.002587 24.26 0.005175 0.05175
TA-55 Pu Facility LA114B 55 GAL 658 1.836 0.005865 55 0.01173 0.1173
TA-55 Pu Facility LA114B 55 GAL 658.6 6.595 0.002892 27.12024 0.005784 0.057838
TA-55 Pu Facility LA114A 55 GAL 660 3.44 0.002865 26.867 0.005736 0.05734
TA-55 Pu Facility LA114B 55 GAL 660 2.2 0.004847 45.45 0.009693 0.09693
TA-55 Pu Facility LA114B 55 GAL 661 11.27 0.01058 32.12 0.02504 0.1291
TA-55 Pu Facility LA114A 55 GAL 662 3.35 0.006059 56.82249 0.012131 0.121272
TA-55 Pu Facility LA114B 55 GAL 662 4.494 0.009006 27.34 0.02131 0.1099
TA-55 Pu Facility LA114B 55 GAL 663.2 6.919 0.008822 82.73084 0.017644 0.176436
TA-55 Pu Facility LA114B 55 GAL 664 2.993 0.002677 25.11 0.005354 0.05354
TA-55 Pu Facility LA114B 55 GAL 664 11.64 0.00215 20.16 0.0043 0.043
TA-55 Pu Facility LA114B 55 GAL 664 5.182 0.008514 79.84 0.01703 0.1703
TA-55 Pu Facility LA114A 55 GAL 666 5.4 0.036807 83.88907 4.165994 0.248238
TA-55 Pu Facility LA114B 55 GAL 666 3.679 0.004621 12.7 0.01325 0.06244
TA-55 Pu Facility LA114B 55 GAL 666 5.067 0.01244 36.64 0.03141 0.1569
TA-55 Pu Facility LA114A 55 GAL 669 1.181447 0.002144 19.56802 0.00419 0.045864
TA-55 Pu Facility LA114B 55 GAL 669 3.547 0.02782 52.87 0.121 0.4839
TA-55 Pu Facility LA114A 55 GAL 670 3.74 0.013203 123.821 0.026434 0.264261
TA-55 Pu Facility LA114A 85 GAL 670.4 6.31 0.011693 42.48868 1.075386 0.108469
TA-55 Pu Facility LA114A 55 GAL 672 3.28 0.006146 57.6392 0.012305 0.123015
TA-55 Pu Facility LA114B 55 GAL 672 1.598 0.00225 21.1 0.0045 0.045
TA-55 Pu Facility LA114B 55 GAL 672 2.802 0.01185 35.97 0.02804 0.1446
TA-55 Pu Facility LA114A 55 GAL 673 2.82 0.011031 103.4502 0.022085 0.220785
TA-55 Pu Facility LA114B 55 GAL 673 3.039 0.00663 62.17 0.01326 0.1326
TA-55 Pu Facility LA114A 55 GAL 674 1.47 0.020374 45.66424 2.318146 0.135967
TA-55 Pu Facility LA114A 55 GAL 676 2.646149 0.001736 15.85268 0.003393 0.037146
TA-55 Pu Facility LA114B 55 GAL 677 2.6 0.003405 31.93 0.00681 0.0681
TA-55 Pu Facility LA114A 55 GAL 678 3.6 0.018602 100.6452 1.193262 0.234347
TA-55 Pu Facility LA114B 55 GAL 678 3.907 0.005483 51.42 0.01097 0.1097
TA-55 Pu Facility LA114B 55 GAL 678 28.2 0.01012 71.83 0.02157 0.174
TA-55 Pu Facility LA114A 55 GAL 679 2.79 0.021963 83.4454 1.962962 0.21054
TA-55 Pu Facility LA114A 55 GAL 679 0.003423 6.331399 0.014544 0.999679 22476.62 0.06368 133.2987
TA-55 Pu Facility LA114A 55 GAL 680 3.46 0.041878 61.32289 5.274363 0.218647
TA-55 Pu Facility LA114B 55 GAL 680 1.293 0.005339 50.07 0.01068 0.1068
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Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
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TA-55 Pu Facility LA114A 55 GAL 681 5.49 0.016336 109.6526 0.714757 0.245556
TA-55 Pu Facility LA114B 55 GAL 681 2.917 0.001067 10.01 0.002135 0.02135
TA-55 Pu Facility LA114B 55 GAL 683.6 3.750314 0.069708 129.5065 4.639317 0.447587
TA-55 Pu Facility LA114A 55 GAL 684 3.77 0.010039 41.00331 0.852432 0.101585
TA-55 Pu Facility LA114B 55 GAL 684 3.726 0.00477 44.73 0.00954 0.0954
TA-55 Pu Facility LA114A 55 GAL 685 2.22 0.02706 40.45519 3.395068 0.142834
TA-55 Pu Facility LA114A 55 GAL 686 3.85 0.02173 52.47108 2.413341 0.152058
TA-55 Pu Facility LA114A 55 GAL 686 3.15 0.04528 65.91755 5.708901 0.235686
TA-55 Pu Facility LA114B 55 GAL 686 5.131 0.008002 16.17 0.03309 0.1347
TA-55 Pu Facility LA126A 006 55 GAL 687 4.79 0.00672 63.01823 0.013453 0.134495
TA-55 Pu Facility LA114A 55 GAL 687 1.257001 0.008044 73.45261 0.015723 0.172136
TA-55 Pu Facility LA114A 55 GAL 687 5.746791 0.007384 67.42424 0.014435 0.157961
TA-55 Pu Facility LA114A 55 GAL 689 4.88 0.020057 47.54872 2.056129 0.157436
TA-55 Pu Facility LA114A 55 GAL 689 4.61 8.97 22.89 0.01419 0.07987
TA-55 Pu Facility LA114A 55 GAL 690 2.655776 0.011216 102.4017 0.021921 0.239903
TA-55 Pu Facility LA114A 55 GAL 691 0.651984 0.004089 37.33075 0.007993 0.087495
TA-55 Pu Facility LA114A 55 GAL 691 3.83 0.002506 23.5 0.005012 0.05012
TA-55 Pu Facility LA114B 55 GAL 691.8 7.177 0.009363 87.80528 0.018726 0.187258
TA-55 Pu Facility LA114A 55 GAL 692 5.47 0.005733 53.76217 0.011477 0.11474
TA-55 Pu Facility LA114B 55 GAL 692 1.747 0.001655 15.52 0.00331 0.0331
TA-55 Pu Facility LA114A 55 GAL 693 3.32 0.005256 49.29372 0.010523 0.105204
TA-55 Pu Facility LA114A 55 GAL 693 5.983081 0.035686 40.63507 3.588895 1.01992 22927.99 0.225825 135.9521
TA-55 Pu Facility LA114B 55 GAL 693 11.39 0.06624 31.31 0.006743 134.9 0.067 53.03
TA-55 Pu Facility LA114A 55 GAL 695 4.507001 0.008891 81.18956 0.017379 0.190194
TA-55 Pu Facility LA114B 55 GAL 695 2.681 0.002094 19.64 0.004188 0.04188
TA-55 Pu Facility LA114A 55 GAL 695 1.366686 0.001009 9.216634 0.001973 0.021592
TA-55 Pu Facility LA114A 55 GAL 695 2.934656 0.002407 21.98582 0.004705 0.051495
TA-55 Pu Facility LA126A 006 55 GAL 696 5.6 0.006388 59.91097 0.01279 0.127863
TA-55 Pu Facility LA114A 55 GAL 696 1.8 0.005224 48.99332 0.010459 0.104562
TA-55 Pu Facility LA114B 55 GAL 696 1.754 0.006154 57.61 0.01232 6.798 0.1229 1.13
TA-55 Pu Facility LA114A 55 GAL 697 3.25 0.023004 34.16071 2.88986 0.120995
TA-55 Pu Facility LA114A 55 GAL 697 12.1937 0.00958 87.47582 0.018726 0.204951
TA-55 Pu Facility LA114A 55 GAL 697 3.65 0.00394 36.95 0.00788 0.0788
TA-55 Pu Facility LA114A 55 GAL 698 4.21 0.03081 83.74906 3.275415 0.233082
TA-55 Pu Facility LA114B 55 GAL 698 2.404 0.003167 29.7 0.006334 0.06334
TA-55 Pu Facility LA114B 55 GAL 698 1.946 0.002339 21.93 0.004678 0.04678
TA-55 Pu Facility LA114A 55 GAL 699 2.580222 0.007722 70.48678 0.015089 0.165146
TA-55 Pu Facility LA114A 55 GAL 699 0.538798 0.002053 18.74597 0.004014 0.043932
TA-55 Pu Facility LA114A 55 GAL 699 4.66 0.004255 39.9 0.00851 0.0851
TA-55 Pu Facility LA114B 55 GAL 699 2.541 0.001124 10.54 0.002247 0.02247
TA-55 Pu Facility LA114B 55 GAL 700 2.117 0.001437 13.48 0.002875 0.02875
TA-55 Pu Facility LA114B 55 GAL 700 1.631 0.001024 9.604 0.002048 0.02048
TA-55 Pu Facility LA114A 55 GAL 701 9.396149 0.007214 65.84462 0.014096 0.154272
TA-55 Pu Facility LA114B 55 GAL 701 2.181 0.001756 16.47 0.003512 0.03512
TA-55 Pu Facility LA114A 55 GAL 701 1.134189 0.000936 8.547711 0.00183 0.020029
TA-55 Pu Facility LA114B 55 GAL 701 2.013 0.000772 7.237 0.001543 0.01543
TA-55 Pu Facility LA114A 55 GAL 702 6.86 0.012262 97.80279 0.025549 0.224296
TA-55 Pu Facility LA114A 55 GAL 702 0.010491 95.82527 0.020512 0.224563
TA-55 Pu Facility LA114A 55 GAL 702 0.003427 6.34107 0.014562 1.001928 22527.1 0.063767 133.6108
TA-55 Pu Facility LA114A 55 GAL 702 8.599767 0.001903 17.37589 0.003719 0.040709
TA-55 Pu Facility LA114A 55 GAL 702 3.007585 4.452947 17.61767 0.008286 0.057786
TA-55 Pu Facility LA114A 85 GAL 702.8 2.49 0.032058 75.51928 3.590037 0.220796
TA-55 Pu Facility LA114A 55 GAL 703 3.49 0.006514 61.0938 0.013043 0.130387
TA-55 Pu Facility LA114A 006 55 GAL 703 4.65 0.009334 87.53836 0.018688 0.186826
TA-55 Pu Facility LA114A 55 GAL 703 0.689907 0.002567 23.43649 0.005018 0.054932
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TA-55 Pu Facility LA114A 55 GAL 703 1.61 0.001433 13.44 0.002866 0.02866
TA-55 Pu Facility LA114B 55 GAL 703 1.869 0.000621 5.821 0.001241 0.01241
TA-55 Pu Facility LA114B 55 GAL 703 1.753 0.000933 8.746 0.001865 0.01865
TA-55 Pu Facility LA114A 55 GAL 704 2.3 0.008204 76.93988 0.016425 0.164206
TA-55 Pu Facility LA114A 55 GAL 704 4.76 0.01026 96.22179 0.020542 0.205358
TA-55 Pu Facility LA114A 55 GAL 704 0.462952 0.002264 20.66409 0.004424 0.048427
TA-55 Pu Facility LA114A 55 GAL 704 6.245624 0.004393 40.11928 0.008586 0.09399
TA-55 Pu Facility LA114A 55 GAL 704 4.81 0.003028 28.4 0.006056 0.06056
TA-55 Pu Facility LA114A 55 GAL 704 2.75 0.003148 29.52 0.006296 0.06296
TA-55 Pu Facility LA114A 55 GAL 705 5.28 0.006899 64.69859 0.013812 0.138081
TA-55 Pu Facility LA114B 55 GAL 705 3.214 0.003578 33.55 0.007156 0.07156
TA-55 Pu Facility LA114A 006 55 GAL 706 4.93 0.007895 74.03915 0.015806 0.158016
TA-55 Pu Facility LA114A 55 GAL 706 2.37 0.032441 93.13746 3.371161 0.254683
TA-55 Pu Facility LA114A 55 GAL 706 4.5 0.07491 21.12 9.446 0.221
TA-55 Pu Facility LA114A 55 GAL 706 0.765461 0.014592 43.13346 0.033749 0.190388
TA-55 Pu Facility LA114A 55 GAL 706 3.623104 0.002897 15.69471 0.009812 0.057786
TA-55 Pu Facility LA114A 55 GAL 706 3.59 0.002212 20.74 0.004424 0.04424
TA-55 Pu Facility LA114A 55 GAL 706 4.94 0.002014 18.89 0.004028 0.04028
TA-55 Pu Facility LA114B 55 GAL 706 2.615 0.000661 6.195 0.001321 0.01321
TA-55 Pu Facility LA114A 55 GAL 707 2.54 0.007448 69.85233 0.014912 0.14908
TA-55 Pu Facility LA114A 55 GAL 707 0.002515 4.653449 0.010688 0.734779 16519.67 0.046796 97.97086
TA-55 Pu Facility LA114A 55 GAL 707 1.332555 0.008867 80.99613 0.017336 0.189806
TA-55 Pu Facility LA114A 55 GAL 707 0.434656 0.003047 27.82076 0.005955 0.065204
TA-55 Pu Facility LA114A 55 GAL 707 1.83 0.000651 6.105 0.001302 0.01302
TA-55 Pu Facility LA114B 55 GAL 707 1.932 0.000783 7.347 0.001567 0.01567
TA-55 Pu Facility LA114A 55 GAL 708 0.576429 0.004585 41.86009 0.008963 0.098058
TA-55 Pu Facility LA114A 55 GAL 708 3.100934 0.006858 62.60477 0.013403 0.146699
TA-55 Pu Facility LA114B 55 GAL 708 2.146 0.001365 12.8 0.00273 0.0273
TA-55 Pu Facility LA114A 55 GAL 709 2.003501 0.019546 17.40812 2.215232 0.090874
TA-55 Pu Facility LA114A 55 GAL 709 1.143524 0.003753 34.26821 0.007336 0.080291
TA-55 Pu Facility LA114B 55 GAL 709 1.804 0.001089 10.21 0.002177 0.02177
TA-55 Pu Facility LA114A 55 GAL 710 4.101517 0.006712 61.29916 0.013123 0.143689
TA-55 Pu Facility LA114A 55 GAL 710 3.46266 0.053408 20.55126 0.00445 0.04834
TA-55 Pu Facility LA114B 55 GAL 710 1.996 0.000909 8.528 0.001819 0.01819
TA-55 Pu Facility LA114A 55 GAL 711 1.3 0.016789 40.82528 1.860121 0.118016
TA-55 Pu Facility LA114A 55 GAL 711 1.275963 0.002237 20.42231 0.004373 0.047864
TA-55 Pu Facility LA114A 55 GAL 711 0.793466 0.002433 22.82 0.004866 0.04866
TA-55 Pu Facility LA114A 55 GAL 712 2.978413 0.005439 49.66151 0.010632 0.116408
TA-55 Pu Facility LA114A 55 GAL 712 4.355309 0.003649 33.31722 0.007132 0.078078
TA-55 Pu Facility LA114A 55 GAL 712 3.733956 0.002739 25.01612 0.005354 0.058612
TA-55 Pu Facility LA114B 55 GAL 712 2.041 0.001135 10.64 0.00227 0.0227
TA-55 Pu Facility LA114B 55 GAL 712 2.386 0.002294 21.51 0.004588 0.04588
TA-55 Pu Facility LA114A 55 GAL 713 4.71 0.011077 51.47964 0.842951 0.123748
TA-55 Pu Facility LA114A 55 GAL 713 2.4 0.006224 58.37143 0.012461 0.124577
TA-55 Pu Facility LA114A 55 GAL 713 6.435239 0.00318 29.02966 0.006215 0.068029
TA-55 Pu Facility LA114A 55 GAL 713 4.454492 0.001976 18.03675 0.003861 0.042282
TA-55 Pu Facility LA114A 55 GAL 713 2.48 0.001982 18.59 0.003964 0.03964
TA-55 Pu Facility LA114B 55 GAL 713 2.583 0.002645 24.8 0.005289 0.05289
TA-55 Pu Facility LA114B 55 GAL 713 2.763 0.002818 26.43 0.005636 0.05636
TA-55 Pu Facility LA114A 55 GAL 714 2.277713 0.000688 6.283043 0.001345 0.014718
TA-55 Pu Facility LA114A 55 GAL 714 2.353267 0.00193 17.61767 0.003772 0.041301
TA-55 Pu Facility LA114A 55 GAL 714 3.19 0.004142 38.84 0.008284 0.08284
TA-55 Pu Facility LA114B 55 GAL 714 2.737 0.000881 8.263 0.001762 0.01762
TA-55 Pu Facility LA114A 55 GAL 715 5.34 0.002332 21.87 0.004664 0.04664
TA-55 Pu Facility LA114A 55 GAL 716 3.526838 0.009311 85.00967 0.018199 0.199223
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TA-55 Pu Facility LA114B 55 GAL 716 2.328 0.00258 24.19 0.005159 0.05159
TA-55 Pu Facility LA114A 55 GAL 716 0.973454 0.0021 19.18117 0.004103 0.044932
TA-55 Pu Facility LA114B 55 GAL 716 1.748 0.001145 10.73 0.002289 0.02289
TA-55 Pu Facility LA114A 55 GAL 717 0.293466 0.003858 17.60155 0.0131 0.708916 15937.64 0.075786 94.53694
TA-55 Pu Facility LA114A 55 GAL 717 8.501 0.00353 33.1 0.00706 0.0706
TA-55 Pu Facility LA114A 55 GAL 718 0.61727 0.007495 50.58027 0.020285 0.716948 16118.78 0.153495 95.57752
TA-55 Pu Facility LA114A 55 GAL 718 1.181447 0.001977 18.05287 0.003864 0.042301
TA-55 Pu Facility LA114B 55 GAL 718 2.624 0.001078 10.11 0.002155 0.02155
TA-55 Pu Facility LA114B 55 GAL 718 1.754 0.001825 17.12 0.003651 0.03651
TA-55 Pu Facility LA114A 85 GAL 719 3.24 0.003274 30.70649 0.006555 0.065534
TA-55 Pu Facility LA114A 55 GAL 719 1.190782 0.001581 14.4423 0.003092 0.033835
TA-55 Pu Facility LA114A 55 GAL 719 3.028005 0.002766 25.2579 0.005405 0.059175
TA-55 Pu Facility LA114A 55 GAL 719 4.89 0.001953 18.32 0.003906 0.03906
TA-55 Pu Facility LA114A 55 GAL 720 2.692532 4.281792 15.48034 0.007654 0.052136
TA-55 Pu Facility LA114A 55 GAL 720 0.921237 0.001025 9.355255 0.002003 0.021922
TA-55 Pu Facility LA114A 55 GAL 721 2.55 0.025307 82.33326 2.478305 0.216768
TA-55 Pu Facility LA114B 55 GAL 721 2.419 0.001065 9.991 0.002131 0.02131
TA-55 Pu Facility LA114A 006 55 GAL 722 7.3 0.01057 99.13192 0.021163 0.211569
TA-55 Pu Facility LA114B 55 GAL 723 1.782 0.000732 6.867 0.001465 0.01465
TA-55 Pu Facility LA114B 55 GAL 724 1.655 0.002442 22.9 0.004884 0.04884
TA-55 Pu Facility LA114B 55 GAL 725 2.239 0.001085 10.17 0.00217 0.0217
TA-55 Pu Facility LA114A 55 GAL 726 4.39 0.023597 40.08465 1.94288 0.228804
TA-55 Pu Facility LA114A 55 GAL 726 1.69049 0.00242 22.09865 0.00473 0.051777
TA-55 Pu Facility LA114A 55 GAL 726 6.24 0.002613 24.5 0.005226 0.05226
TA-55 Pu Facility LA114B 55 GAL 726 4.922 0.003146 29.5 0.006291 0.06291
TA-55 Pu Facility LA114B 55 GAL 726 2.048 0.001515 14.21 0.00303 0.0303
TA-55 Pu Facility LA114A 55 GAL 727 3.42 0.008759 82.14055 0.017536 0.175306
TA-55 Pu Facility LA114A 55 GAL 727 0.00375 6.93746 0.015935 1.095743 24635.49 0.069767 146.0978
TA-55 Pu Facility LA114A 006 55 GAL 728 4.93 0.006884 64.55778 0.013782 0.13778
TA-55 Pu Facility LA114A 55 GAL 728 4.46 0.006184 57.99593 0.012381 0.123776
TA-55 Pu Facility LA114B 55 GAL 728 2.897 0.001478 13.86 0.002955 0.02955
TA-55 Pu Facility LA126A 006 55 GAL 729 5.44 0.005607 52.57934 0.011225 0.112216
TA-55 Pu Facility LA114A 55 GAL 729 4.63 0.005804 54.42868 0.01162 0.116163
TA-55 Pu Facility LA114A 55 GAL 729 2.13 0.008691 81.50221 0.017399 0.173943
TA-55 Pu Facility LA114B 55 GAL 729 1.938 0.002243 21.04 0.004486 0.04486
TA-55 Pu Facility LA114B 55 GAL 729 3.02 0.001677 15.73 0.003354 0.03354
TA-55 Pu Facility LA114B 55 GAL 730 1.948 0.002127 19.95 0.004254 0.04254
TA-55 Pu Facility LA114A 55 GAL 731 4.215286 0.006875 62.78208 0.013441 0.147087
TA-55 Pu Facility LA114B 55 GAL 731 2.891 0.003244 30.43 0.006489 0.06489
TA-55 Pu Facility LA114A 006 55 GAL 732 2.67 0.00859 56.1207 0.028793 0.169877
TA-55 Pu Facility LA114A 55 GAL 733 8.57 0.008019 75.2032 0.016055 0.1605
TA-55 Pu Facility LA114A 55 GAL 733 5.46 0.007276 68.23768 0.014568 0.145634
TA-55 Pu Facility LA114A 55 GAL 733 2.773337 0.001765 16.11863 0.003451 0.037777
TA-55 Pu Facility LA114B 55 GAL 733 2.751 0.001109 10.4 0.002217 0.02217
TA-55 Pu Facility LA114A 85 GAL 734 5 0.006842 64.16351 0.013698 0.136939
TA-55 Pu Facility LA114A 55 GAL 734 3.17 0.008629 80.92018 0.017275 0.172701
TA-55 Pu Facility LA114A 55 GAL 734 1.41 0.001382 12.96 0.002764 0.02764
TA-55 Pu Facility LA114B 55 GAL 734 2.768 0.00095 8.906 0.001899 0.01899
TA-55 Pu Facility LA114B 55 GAL 735 2.117 0.002169 20.34 0.004338 0.04338
TA-55 Pu Facility LA114A 55 GAL 736 5.59 0.007257 68.05932 0.01453 0.145253
TA-55 Pu Facility LA114A 006 55 GAL 737 7.23 0.008006 75.08116 0.016029 0.16024
TA-55 Pu Facility LA114A 55 GAL 737 2.61 0.003947 37.01488 0.007902 0.078998
TA-55 Pu Facility LA114A 006 55 GAL 738 4.56 0.006402 60.0424 0.012818 0.128144
TA-55 Pu Facility LA114A 55 GAL 738 4.54 0.006367 59.71384 0.012748 0.127442
TA-55 Pu Facility LA114B 55 GAL 738 2.427 0.000682 6.392 0.001363 0.01363
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TA-55 Pu Facility LA114A 55 GAL 739 4.26 0.01018 95.47079 0.020381 0.203755
TA-55 Pu Facility LA114A 006 55 GAL 739 4.52 0.01002 93.96879 0.020061 0.20055
TA-55 Pu Facility LA114A 55 GAL 739 4.62 0.016646 100.9446 0.036531 0.265365
TA-55 Pu Facility LA114A 55 GAL 739 3.32 0.005909 55.41437 0.01183 0.118266
TA-55 Pu Facility LA114A 55 GAL 739 4.03 0.009846 92.33537 0.019712 0.197064
TA-55 Pu Facility LA114A 55 GAL 739 5.23 0.00511 47.92315 0.010231 0.102278
TA-55 Pu Facility LA114A 55 GAL 739 7.22 0.003174 29.77 0.006348 0.06348
TA-55 Pu Facility LA114B 55 GAL 740 1.847 0.000904 8.478 0.001808 0.01808
TA-55 Pu Facility LA114A 85 GAL 741 9.26 0.006774 63.52516 0.013562 0.135577
TA-55 Pu Facility LA114A 55 GAL 741 3.36 0.004174 39.14584 0.008357 0.083546
TA-55 Pu Facility LA114A 55 GAL 741 3.08 0.008121 76.16072 0.016259 0.162544
TA-55 Pu Facility LA114A 55 GAL 741 2.86 0.005366 50.32634 0.010744 0.107407
TA-55 Pu Facility LA114B 55 GAL 741 1.914 0.001221 11.45 0.002443 0.02443
TA-55 Pu Facility LA114A 006 55 GAL 742 3.52 0.007113 66.70752 0.014241 0.142368
TA-55 Pu Facility LA114A 85 GAL 743 6.9 0.006164 57.80818 0.012341 0.123375
TA-55 Pu Facility LA114A 55 GAL 743 4.87 0.006009 56.35311 0.01203 0.12027
TA-55 Pu Facility LA126A 006 55 GAL 744 7.44 0.024903 96.99369 2.188491 0.24317
TA-55 Pu Facility LA114A 55 GAL 744 4.44 0.006261 58.71876 0.012535 0.125319
TA-55 Pu Facility LA114A 85 GAL 745 5.293235 0.011098 103.423 0.022212 0.227202
TA-55 Pu Facility LA114A 85 GAL 745 1.68 0.004499 42.19678 0.009008 0.090057
TA-55 Pu Facility LA114A 55 GAL 745 5.18 0.005412 50.75817 0.010836 0.108329
TA-55 Pu Facility LA114A 55 GAL 746 0.003455 6.39265 0.014682 1.00996 22708.24 0.064282 134.6514
TA-55 Pu Facility LA114B 55 GAL 746 2.585 0.000776 7.281 0.001553 0.01553
TA-55 Pu Facility LA114B 55 GAL 746 2.046 0.001016 9.531 0.002033 0.02033
TA-55 Pu Facility LA114A 55 GAL 747 2.62 0.006709 62.91497 0.013431 0.134274
TA-55 Pu Facility LA114B 55 GAL 747 2.91 0.001181 11.08 0.002363 0.02363
TA-55 Pu Facility LA114B 55 GAL 747 2.025 0.000844 7.916 0.001688 0.01688
TA-55 Pu Facility LA114A 85 GAL 747.2 4.68 0.006965 65.31817 0.013944 0.139403
TA-55 Pu Facility LA114A 55 GAL 748 7.08 0.014827 81.98867 0.033001 0.040987 0.220628 0.22663 4.154464
TA-55 Pu Facility LA126A 006 55 GAL 748 0.86 0.007791 67.35696 0.015929 0.148919
TA-55 Pu Facility LA114A 006 55 GAL 748 5.11 0.007686 72.07716 0.015387 0.153828
TA-55 Pu Facility LA114A 55 GAL 748 4.99 0.009632 90.32645 0.019283 0.192776
TA-55 Pu Facility LA114A 55 GAL 748 3.51 0.005861 54.96377 0.011734 0.117305
TA-55 Pu Facility LA114A 85 GAL 749 10.57 0.014564 136.588 0.029159 0.291509
TA-55 Pu Facility LA114A 006 55 GAL 749 5.23 0.009285 87.07838 0.01859 0.185844
TA-55 Pu Facility LA114A 55 GAL 749 5.08 0.008683 81.42711 0.017383 0.173783
TA-55 Pu Facility LA114B 55 GAL 749 3.44 0.001326 12.43 0.002651 0.02651
TA-55 Pu Facility LA114B 55 GAL 749 2.908 0.001151 10.8 0.002303 0.02303
TA-55 Pu Facility LA126A 006 55 GAL 750 4.46 0.00766 71.83309 0.015335 0.153307
TA-55 Pu Facility LA114A 006 85 GAL 750 10.46 0.04128 80.81687 4.880121 0.253605
TA-55 Pu Facility LA114A 55 GAL 750 2.05 0.007156 67.11118 0.014327 0.14323
TA-55 Pu Facility LA114A 55 GAL 751 5.24 0.008104 76.00114 0.016225 0.162203
TA-55 Pu Facility LA114B 55 GAL 751 4.321 0.001549 14.53 0.003098 0.03098
TA-55 Pu Facility LA114A 55 GAL 752 2.84 0.011251 105.5154 0.022526 0.225193
TA-55 Pu Facility LA114B 55 GAL 752 1.384 0.002072 19.43 0.004144 0.04144
TA-55 Pu Facility LA114A 55 GAL 753 4.35 0.006967 65.33694 0.013948 0.139443
TA-55 Pu Facility LA114A 006 55 GAL 753 9.84 0.020605 101.938 0.046559 0.300196
TA-55 Pu Facility LA114A 55 GAL 753 5.05 0.01045 98.00542 0.020923 0.209165
TA-55 Pu Facility LA114A 55 GAL 753 2.96 0.00834 78.21658 0.016698 0.166931
TA-55 Pu Facility LA114B 55 GAL 753 2.027 0.002218 20.8 0.004436 0.04436
TA-55 Pu Facility LA126A 006 55 GAL 754 5.65 0.01023 95.94017 0.020482 0.204757
TA-55 Pu Facility LA114A 55 GAL 754 0.003768 6.971309 0.016014 1.100723 24745.36 0.070117 146.7742
TA-55 Pu Facility LA114A 006 55 GAL 755 8.24 0.008034 75.34401 0.016085 0.160801
TA-55 Pu Facility LA114A 55 GAL 756 8.28 0.006711 62.93375 0.013435 0.134314
TA-55 Pu Facility LA114A 55 GAL 756 3.06 0.006915 64.84879 0.013844 0.138401
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LA-CIN01.001_With_Kapil_

Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
(lbs) Am-241 g Pu-238 g Pu-239 g Pu-242 g U-233 g U-234 g U-238 g Sr-90 g Cs-137-g Am-243 g Cl-36 g Co-60 g H-3 g Na-22 g Pu-236 g Pu-241 g Ra-226 g Th-228 g U-232 g U-235 g

TA-55 Pu Facility LA114A 55 GAL 756 3.11 0.046166 66.10654 5.837837 0.238239
TA-55 Pu Facility LA114B 55 GAL 756 4.484 0.001161 10.89 0.002322 0.02322
TA-55 Pu Facility LA114A 006 55 GAL 758 1.55 0.009087 46.115 0.036745 0.178584
TA-55 Pu Facility LA114A 55 GAL 758 9.77 0.00482 45.20077 0.00965 0.096468
TA-55 Pu Facility LA114A 006 55 GAL 759 3.77 0.00637 59.742 0.012754 0.127502
TA-55 Pu Facility LA114A 85 GAL 760 2.45 0.006368 59.72322 0.01275 0.127462
TA-55 Pu Facility LA114A 55 GAL 760 3.593932 0.003762 34.36493 0.007356 0.080505
TA-55 Pu Facility LA114B 55 GAL 761 3.028 0.001665 15.61 0.003329 0.03329
TA-55 Pu Facility LA114A 006 55 GAL 762 2.32 0.006434 60.3428 0.012882 0.128785
TA-55 Pu Facility LA114B 55 GAL 762 2.697 0.002502 23.47 0.005005 0.05005
TA-55 Pu Facility LA114B 55 GAL 762 1.367 0.001492 13.99 0.002984 0.02984
TA-55 Pu Facility LA114A 55 GAL 763 5.34 0.006296 59.04732 0.012606 0.12602
TA-55 Pu Facility LA114A 006 55 GAL 764 5.29 0.009044 84.81599 0.018107 0.181016
TA-55 Pu Facility LA126A 006 55 GAL 765 6.6 0.04895 70.81295 6.178656 0.253953
TA-55 Pu Facility LA114A 55 GAL 765 8.08 0.005363 50.29818 0.010738 0.107347
TA-55 Pu Facility LA114A 55 GAL 765 5.34 0.00674 63.20598 0.013493 0.134895
TA-55 Pu Facility LA114A 55 GAL 766 8.51 0.006597 61.86357 0.013207 0.13203
TA-55 Pu Facility LA114A 55 GAL 766 4.71 0.006992 65.57163 0.013998 0.139944
TA-55 Pu Facility LA114B 55 GAL 767 2.18 0.002109 19.78 0.004218 0.04218
TA-55 Pu Facility LA114B 55 GAL 769 3.879 0.003481 32.65 0.006963 0.06963
TA-55 Pu Facility LA114A 85 GAL 770 1.058647 0.006773 63.11525 0.013555 0.138653
TA-55 Pu Facility LA114A 55 GAL 770 7.37 0.008215 77.04315 0.016447 0.164427
TA-55 Pu Facility LA114A 006 55 GAL 771 1.9 0.030376 27.27254 4.095319 0.126428
TA-55 Pu Facility LA114B 55 GAL 771 3.375 0.001717 16.1 0.003434 0.03434
TA-55 Pu Facility LA114A 55 GAL 772 8.11 0.052848 97.0338 6.348303 0.312651
TA-55 Pu Facility LA114A 006 55 GAL 772 5.27 0.008417 78.93942 0.016852 0.168474
TA-55 Pu Facility LA114B 55 GAL 772 2.084 0.002077 19.47 0.004153 0.04153
TA-55 Pu Facility LA114A 55 GAL 773 4.99 0.008001 75.03422 0.016019 0.160139
TA-55 Pu Facility LA114A 55 GAL 774 4.32 0.005255 49.28433 0.010521 0 0 0.105184 0
TA-55 Pu Facility LA114A 55 GAL 775 6.57 0.009205 86.32738 0.018429 0.184241
TA-55 Pu Facility LA114B 55 GAL 775 3.782 0.003458 32.43 0.006916 0.06916
TA-55 Pu Facility LA114B 55 GAL 777 2.926 0.001488 13.95 0.002976 0.02976
TA-55 Pu Facility LA126A 006 55 GAL 778 3.81 0.007198 63.85106 0.014623 0.139578
TA-55 Pu Facility LA114B 55 GAL 778 2.18 0.002052 19.24 0.004104 0.04104
TA-55 Pu Facility LA114A 85 GAL 781 5.92 0.006043 56.67229 0.012099 0.120951
TA-55 Pu Facility LA114A 55 GAL 781 13.57 0.015933 70.15862 0.036504 0.221474
TA-55 Pu Facility LA114B 55 GAL 783 2.122 0.001947 18.25 0.003893 0.03893
TA-55 Pu Facility LA114A 55 GAL 784 5.18 0.004268 40.02827 0.008545 0.085429
TA-55 Pu Facility LA114A 006 55 GAL 784 5.11 0.006418 60.1926 0.01285 0.128464
TA-55 Pu Facility LA114A 55 GAL 785 7.32 0.009649 90.48604 0.019317 0.193117
TA-55 Pu Facility LA114A 006 55 GAL 785 4.96 0.009137 85.68903 0.018293 0.182879
TA-55 Pu Facility LA126A 006 85 GAL 788 4.51 0.007191 67.43974 0.014397 0.143931
TA-55 Pu Facility LA126A 006 55 GAL 790 4.12 0.00791 74.17996 0.015836 0.158316
TA-55 Pu Facility LA114A 006 55 GAL 790 3.45 0.054409 46.7174 7.368723 0.222467
TA-55 Pu Facility LA114B 55 GAL 793 1.451 0.00144 13.5 0.002879 0.02879
TA-55 Pu Facility LA126A 006 55 GAL 795 13.87 0.007674 71.96451 0.015363 0.153588
TA-55 Pu Facility LA114A 006 55 GAL 796 1.06 0.006891 64.6235 0.013796 0.137921
TA-55 Pu Facility LA114A 55 GAL 798 5.88 0.003185 29.87 0.00637 0.0637
TA-55 Pu Facility LA114A 55 GAL 799 4.95 0.046653 86.17463 5.596048 0.276964
TA-55 Pu Facility LA114A 006 55 GAL 800 7.73 0.008173 76.64887 0.016363 0.163585
TA-55 Pu Facility LA126A 006 55 GAL 804 1.37 0.006573 61.63827 0.013159 0.131549
TA-55 Pu Facility LA114A 006 55 GAL 806 1.81 0.003611 33.86068 0.007229 0.072266
TA-55 Pu Facility LA126A 006 55 GAL 806 1.78 0.016095 95.78145 0.035429 0.254346
TA-55 Pu Facility LA114A 006 55 GAL 807 7.79 0.04993 49.00117 6.666146 0.215612
TA-55 Pu Facility LA114A 85 GAL 808 8.19 0.01588 129.879 0.038863 0.311663
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LA-CIN01.001_With_Kapil_

Generatiion 
Location TRUCON

RSWD 
Code IDC Container Type

Net Wt 
(lbs) Am-241 g Pu-238 g Pu-239 g Pu-242 g U-233 g U-234 g U-238 g Sr-90 g Cs-137-g Am-243 g Cl-36 g Co-60 g H-3 g Na-22 g Pu-236 g Pu-241 g Ra-226 g Th-228 g U-232 g U-235 g

TA-55 Pu Facility LA114B 55 GAL 810 2.841 0.002435 22.83 0.004869 0.04869
TA-55 Pu Facility LA114A 85 GAL 815 2.38 0.008713 81.70873 0.017443 0.174384
TA-55 Pu Facility LA114A 85 GAL 817 3.72 0.009011 84.5062 0.018041 0.180355
TA-55 Pu Facility LA114B 55 GAL 817 1.898 0.002355 22.08 0.00471 0.0471
TA-55 Pu Facility LA114A 85 GAL 820 2.76 0.007724 72.43389 0.015463 0.15459
TA-55 Pu Facility LA114A 85 GAL 829 8.29 0.008855 83.04175 0.017728 0.177229
TA-55 Pu Facility LA114A 85 GAL 830 4.48 0.001865 17.4889 0.003734 0.037325
TA-55 Pu Facility LA114A 85 GAL 833 9.88 0.045554 52.98396 5.952213 0.212188
TA-55 Pu Facility LA114A 85 GAL 836 4.05 0.006886 64.57656 0.013786 0.13782
TA-55 Pu Facility LA114A 85 GAL 839 6.82 0.031499 68.57633 3.589269 0.016557 6.958931 0.207 2.207996
TA-55 Pu Facility LA114A 85 GAL 844 20.2 0.058826 56.69104 6.865679 0.306673
TA-55 Pu Facility LA114A 85 GAL 845 5.1 0.01735 52.11168 0.075807 0.011171 1.771581 0.31145 1.340604
TA-55 Pu Facility LA114A 85 GAL 846 12.17 0.012302 115.3723 0.02463 0.24623
TA-55 Pu Facility LA114A 85 GAL 847 4.54 0.009372 87.89509 0.018764 0.187587
TA-55 Pu Facility LA114A 85 GAL 848 3.86 0.006071 56.93514 0.012155 0.121512
TA-55 Pu Facility LA114A 85 GAL 848 11.55 0.011481 107.6745 0.022987 0.229801
TA-55 Pu Facility LA114A 85 GAL 849 10.7 0.00572 53.64013 0.011451 0.11448
TA-55 Pu Facility LA114A 85 GAL 855 3.58 0.005937 55.67722 0.011886 0.118827
TA-55 Pu Facility LA114A 85 GAL 855 4.25 0.008475 79.48389 0.016969 0.169636
TA-55 Pu Facility LA114A 85 GAL 856 3.21 0.007252 68.01238 0.01452 0.145153
TA-55 Pu Facility LA114A 85 GAL 857 4.79 0.05121 45.50201 6.911472 0.212249
TA-55 Pu Facility LA114A 85 GAL 858 7.97 0.056537 81.43947 7.141781 0.292662
TA-55 Pu Facility LA114A 85 GAL 858 2.64 0.003471 32.55582 0.00695 0.069481
TA-55 Pu Facility LA114A 85 GAL 860 7.42 0.010711 100.4462 0.021444 0.214374
TA-55 Pu Facility LA114A 85 GAL 860 5.44 0.003939 36.93978 0.007886 0.078838
TA-55 Pu Facility LA114A 85 GAL 862 3.15 0.006048 56.71923 0.012109 0.121051
TA-55 Pu Facility LA114A 85 GAL 862 1.38 0.004914 46.0832 0.009838 0.098352
TA-55 Pu Facility LA114A 85 GAL 864 1.98 0.004857 45.54811 0.009724 0.09721
TA-55 Pu Facility LA114A 85 GAL 865 5.34 0.004036 37.85037 0.00808 0.080781
TA-55 Pu Facility LA114A 85 GAL 865 1.7 0.003783 35.47533 0.007573 0.075712
TA-55 Pu Facility LA114A 85 GAL 870 1.96 0.005363 50.29818 0.010738 0.107347
TA-55 Pu Facility LA114A 85 GAL 870 5.958 0.014354 134.6166 0.028738 0.287301
TA-55 Pu Facility LA114A 85 GAL 871 16.15 0.006956 65.23368 0.013926 0.139223
TA-55 Pu Facility LA114A 85 GAL 876 3.24 0.011314 75.66917 0.02442 0.010247 0.055157 0.18904 1.038616
TA-55 Pu Facility LA114A 85 GAL 878 3.95 0.004958 46.49625 0.009926 0.020494 0.110314 0.099233 2.077232
TA-55 Pu Facility LA114A 85 GAL 879 3.71 0.005288 49.59412 0.010588 0.105845
TA-55 Pu Facility LA114A 85 GAL 886 3.85 0.008735 81.91526 0.017488 0.174825
TA-55 Pu Facility LA114A 85 GAL 904 3.57 0.023795 91.03196 2.116912 0.229273
TA-55 Pu Facility LA114A 85 GAL 914 3.53 0.006617 62.05132 0.013247 0.132431
TA-55 Pu Facility LA114A 55 GAL 921 6.17 0.028426 135.2 2.114623 0.323342
TA-55 Pu Facility LA114A OTHER 4.57 0.007361 69.03562 0.014738 0.147337

Page 13



 Document: Response to February 17, 2015 Request for Information 
 Date: March 2015  

     

 

 

 

 

 

 

 

 

 

 

Attachment H 

Correction of Waste Stream Designation for Three Containers 

  



1

Subject: FW: MIN04 Evaluation 

 

From: Trey Greenwood [mailto:4dc.consulting@gmail.com]  
Sent: Monday, February 02, 2015 2:49 PM 
To: 'MJ Papp' 
Cc: Christensen, Davis V 
Subject: DR 
 

Mike, 
 
Please send Davis the DR moving the D001 "MIN04 containers back to the MIN02 waste stream.  The state 
wants to make sure these are corrected before the letter gets to them. 
 

PKG_ID 
Original 

ID  Original LA_WS  Location   Salt Type  Waste Stream 

90872  S844213  TA‐55‐34  WIPP 6 Nitrate LA‐MIN04‐S.001 

90883  S833261  TA‐55‐34  WIPP 6 Nitrate LA‐MIN04‐S.001 

90931  S863696  TA‐55‐34  WIPP 6 Nitrate LA‐MIN04‐S.001 

 
 
Trey Greenwood 
Technical Specialists 
575.302.6000 

"In God We Trust" 
Technical Specialists Disclaimer                                   
This message is confidential and intended solely for the use of the individual(s) or entity(ies) 
to whom it is addressed. It may also be privileged or otherwise protected by work product 
immunity or other legal rules. If you have received it by mistake, please let us know by e-mail 
reply and delete it from your system. You may not distribute this email, its contents, or its 
intent to anyone outside of this distribution who cannot be shown to have a need to know. 
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Attachment I 

Revised Inventory of LANL Nitrate Salt Drums 

 



Date  3/4/2015

Parent  ID Original Parent container ID as recorded in the waste tracking database "Waste Compliance and Tracking System" (WCATS) and predecessor database systems to WCATS.

Original Waste Stream Original Parent AK Waste Stream as recorded from generator information.

Parent EPA_CD EPA Codes assigned to the Parent Containers prior to processing.

RemedDate Date the container started remediation.

Rem Facility

(Parent or Daughter) ID Container ID as recorded in the waste tracking database "Waste Compliance and Tracking System" (WCATS). Can be a parent or daughter container.

Waste Stream Current  AK Waste Stream as recorded in CCP's AK Tracking Spreadsheet. (Parent of Daughter)

Location Category Location of the Current Container (parent or daughter)

Current Location

Red and Green Highlighted

Parent  ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Parent ID Waste Stream Location Category Current Location

S802853 LA‐CIN01.001‐Cans D008 No Rem Required No Rem Required S802853 LA‐CIN01.001‐Cans WCS RECV WCS

S794448 LA‐CIN01.001‐Cans D008 No Rem Required No Rem Required S794448 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816357 LA‐CIN01.001‐Cans D008 No Rem Required No Rem Required S816357 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S823125 LA‐CIN01.001‐Cans D007 No Rem Required No Rem Required S823125 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S823126 LA‐CIN01.001‐Cans D007 No Rem Required No Rem Required S823126 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S835376 LA‐CIN01.001‐Cans D008 No Rem Required No Rem Required S835376 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

Parent  ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Parent ID Waste Stream Location Category Current Location

S793724 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S793724 LA‐CIN01.001‐Cans LANL Dome 231

S801676 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S801676 LA‐CIN01.001‐Cans LANL Dome 231

S802701 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S802701 LA‐MIN02‐V.001 LANL Dome 231

S802739 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S802739 LA‐CIN01.001‐Cans LANL Dome 231

S802833 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S802833 LA‐CIN01.001‐Cans LANL Dome 231

S803078 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S803078 LA‐CIN01.001‐Cans LANL Dome 231

S804948 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S804948 LA‐CIN01.001‐Cans LANL Dome 231

S804995 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S804995 LA‐CIN01.001‐Cans LANL Dome 231

S805051 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S805051 LA‐CIN01.001‐Cans LANL Dome 231

Inventory of Nitrate Salt‐Bearing Waste Containers‐ Los Alamos National Laboratory

Facility where the remediation was performed.

Specific Location of the Current Container (Dome 231 = Parent Container in 85 gallon overpack; Dome 375 = SWBs containing a single Remediated Daughter Drum or SWB Overpack containing 

Nitrate and other Non Nitrate drums;  RECV WCS = SWBs received at WCS containing Nitrate and other Non Nitrate Drums; RECV WIPP = received at WIPP  (as either a single 55 gallon drum 

or in an SWB containing Nitrate and other Non Nitrate Drums) 

Un‐Remediated Parents Dispositioned at WCS and WIPP

Un‐Remediated Parents at LANL  

Legend

Green highlighted rows indicate containers that are proposed for removal from the suspected nitrate salt‐bearing waste container inventory.  Red highlights indicate newly discovered (since May 2014) suspect 

nitrate salt‐bearing waste containers.
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S805289 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S805289 LA‐CIN01.001‐Cans LANL Dome 231

S813385 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S813385 LA‐CIN01.001‐Cans LANL Dome 231

S813389 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S813389 LA‐CIN01.001‐Cans LANL Dome 231

S813545 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S813545 LA‐CIN01.001‐Cans LANL Dome 231

S816434 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S816434 LA‐CIN01.001‐Cans LANL Dome 231

S816810 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S816810 LA‐CIN01.001‐Cans LANL Dome 231

S818435 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S818435 LA‐CIN01.001‐Cans LANL Dome 231

S822599 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S822599 LA‐CIN01.001‐Cans LANL Dome 231

S822713 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S822713 LA‐CIN01.001‐Cans LANL Dome 231

S822844 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S822844 LA‐CIN01.001‐Cans LANL Dome 231

S823124 LA‐CIN01.001‐Cans D001; D007; D008; D009 TBD TBD S823124 LA‐CIN01.001‐Cans LANL Dome 231

S823184 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S823184 LA‐CIN01.001‐Cans LANL Dome 231

S825878 LA‐CIN01.001‐Cans D001; D007; D008; D009 TBD TBD S825878 LA‐CIN01.001‐Cans LANL Dome 231

S825879 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S825879 LA‐CIN01.001‐Cans LANL Dome 231

S842446 LA‐CIN01.001‐Cans D001; D007; D008; D009 TBD TBD S842446 LA‐CIN01.001‐Cans LANL Dome 231

S844602 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S844602 LA‐MIN02‐V.001 LANL Dome 231

S851415 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S851415 LA‐MIN02‐V.001 LANL Dome 231

S853714 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S853714 LA‐CIN01.001‐Cans LANL Dome 231

S862888 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S862888 LA‐CIN01.001‐Cans LANL Dome 231

S864213 LA‐CIN01.001‐Cans D001; D002; D007; D008; D009 TBD TBD S864213 LA‐CIN01.001‐Cans LANL Dome 231

Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

S793450 LA‐CIN01.001‐Cans D007; D008; D009 4/21/2014 WCRRF 69644 LA‐MIN02‐V.001 LANL Dome 375

4/21/2014 WCRRF 69598 LA‐MIN02‐V.001 LANL Dome 375

S793459 LA‐MHD01.001 None 6/28/2012 WCRRF 91768 MIN04‐S.001 WIPP 6 RECV WIPP

91769 MIN04‐S.001 WIPP 6 RECV WIPP

S802641 LA‐CIN01.001‐Cans D008 6/21/2013 WCRRF 93859 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

Parents and their Remediated Daughters
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6/21/2013 WCRRF 93860 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/21/2013 WCRRF 93861 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S802959 LA‐CIN01.001‐Cans D008 8/20/2013 WCRRF 94223 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S803613 LA‐CIN01.001‐Cans D007; D008; D009 11/12/2013 WCRRF 68627 LA‐MIN02‐V.001 WCS RECV WCS

11/12/2013 WCRRF 68432 LA‐MIN02‐V.001 WCS RECV WCS

S804989 LA‐CIN01.001‐Cans D007; D008; D009 10/29/2013 WCRRF 68580 LA‐MIN02‐V.001 WCS RECV WCS

S811613 LA‐CIN01.001‐Cans D008 7/2/2013 WCRRF 93949 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S811692 LA‐CIN01.001‐Cans D007; D008; D009 11/20/2013 WCRRF 68676 LA‐MIN02‐V.001 WCS RECV WCS

S811734 LA‐CIN01.001‐Cans D008 7/23/2013 WCRRF 94051 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/23/2013 WCRRF 94050 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S811812 LA‐CIN01.001‐Cans D008 7/9/2013 WCRRF 93980 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/9/2013 WCRRF 93981 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S811834 LA‐CIN01.001‐Cans D008 7/9/2013 WCRRF 93976 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S811872 LA‐CIN01.001‐Cans D008 6/18/2013 WCRRF 93848 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/18/2013 WCRRF 93846 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/18/2013 WCRRF 93847 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S813223 LA‐CIN01.001‐Cans D008 7/2/2013 WCRRF 93945 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/2/2013 WCRRF 93946 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/2/2013 WCRRF 93947 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S813471 LA‐CIN01.001‐Cans D007; D008; D009 4/18/2014 WCRRF 69637 LA‐MIN02‐V.001 LANL Dome 375

4/18/2014 WCRRF 69641 LA‐MIN02‐V.001 LANL Dome 375

4/18/2014 WCRRF 69520 LA‐MIN02‐V.001 LANL Dome 375

S813475 LA‐CIN01.001‐Cans D008 8/20/2013 WCRRF 94227 LA‐MHD01.001 LANL Dome 375

S813562 LA‐CIN01.001‐Cans D008 9/4/2013 WCRRF 68302 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

9/4/2013 WCRRF 68303 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S813601 LA‐CIN01.001‐Cans D008 8/8/2013 WCRRF 94144 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/8/2013 WCRRF 94145 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/8/2013 WCRRF 94146 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S813620 LA‐CIN01.001‐Cans D008 6/18/2013 WCRRF 93841 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/18/2013 WCRRF 93842 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/18/2013 WCRRF 93843 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/18/2013 WCRRF 93844 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S813676 LA‐CIN01.001‐Cans D007; D008; D009 11/4/2013 WCRRF 68559 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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11/4/2013 WCRRF 68541 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S814859 LA‐CIN01.001‐Cans D008 7/4/2013 WCRRF 93962 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/4/2013 WCRRF 93965 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S815176 LA‐CIN01.001‐Cans D008 8/20/2013 WCRRF 94225 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816304 LA‐CIN01.001‐Cans D008 7/11/2013 WCRRF 94008 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/11/2013 WCRRF 94007 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816305 LA‐CIN01.001‐Cans D008 7/11/2013 WCRRF 94005 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816342 LA‐CIN01.001‐Cans D008 7/12/2013 WCRRF 94013 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/12/2013 WCRRF 94014 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/12/2013 WCRRF 94011 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/12/2013 WCRRF 94012 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/12/2013 WCRRF 94016 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816374 LA‐CIN01.001‐Cans D008 6/27/2013 WCRRF 93902 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/27/2013 WCRRF 93903 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/27/2013 WCRRF 93904 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816394 LA‐CIN01.001‐Cans D008 7/11/2013 WCRRF 94003 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816440 LA‐CIN01.001‐Cans D008 6/27/2013 WCRRF 93909 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816469 LA‐CIN01.001‐Cans D008 7/22/2013 WCRRF 94032 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/22/2013 WCRRF 94033 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/22/2013 WCRRF 94034 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816664 LA‐CIN01.001‐Cans D008 7/22/2013 WCRRF 94036 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/22/2013 WCRRF 94037 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816667 LA‐CIN01.001‐Cans D008 8/7/2013 WCRRF 94142 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/7/2013 WCRRF 94141 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816692 LA‐CIN01.001‐Cans D007; D008; D009 10/31/2013 WCRRF 68581 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/31/2013 WCRRF 68565 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S816768 LA‐CIN01.001‐Cans D007; D008; D009 4/22/2014 WCRRF 69620 LA‐MIN02‐V.001 LANL Dome 375

4/22/2014 WCRRF 69519 LA‐MIN02‐V.001 LANL Dome 375

4/22/2014 WCRRF 69604 LA‐MIN02‐V.001 LANL Dome 375

S816773 LA‐CIN01.001‐Cans D008 6/22/2013 WCRRF 93869 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816828 LA‐CIN01.001‐Cans D008 6/21/2013 WCRRF 93866 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/21/2013 WCRRF 93867 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816837 LA‐CIN01.001‐Cans D007; D008; D009 10/30/2013 WCRRF 68578 LA‐MIN02‐V.001 WIPP 7 RECV WIPP
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10/30/2013 WCRRF 68567 LA‐MHD01.001 LANL Dome 375

S816890 LA‐CIN01.001‐Cans D007; D008; D009 10/30/2013 WCRRF 68569 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/30/2013 WCRRF 68557 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S816900 LA‐CIN01.001‐Cans D008 6/27/2013 WCRRF 93906 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/27/2013 WCRRF 93907 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S816915 LA‐CIN01.001‐Cans D008 6/26/2013 WCRRF 93900 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S818255 LA‐CIN01.001‐Cans D007; D008; D009 10/23/2013 WCRRF 68493 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/23/2013 WCRRF 68470 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S818354 LA‐CIN01.001‐Cans D008 6/24/2013 WCRRF 93883 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/24/2013 WCRRF 93886 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/24/2013 WCRRF 93885 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

6/24/2013 WCRRF 93884 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S818370 LA‐CIN01.001‐Cans D008 7/30/2013 WCRRF 94088 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/30/2013 WCRRF 94087 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S818382 LA‐CIN01.001‐Cans D007; D008; D009 11/1/2013 WCRRF 68561 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/1/2013 WCRRF 68568 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S818412 LA‐CIN01.001‐Cans D007; D008; D009 4/17/2014 WCRRF 69642 LA‐MIN02‐V.001 LANL Dome 375

4/17/2014 WCRRF 69618 LA‐MIN02‐V.001 LANL Dome 375

S818449 LA‐CIN01.001‐Cans D007; D008; D009 11/11/2013 WCRRF 68630 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/11/2013 WCRRF 68633 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S821203 LA‐MHD01.001 D007; D008; D009 9/24/2013 WCRRF 68416 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/24/2013 WCRRF 68449 LA‐MIN02‐V.001 WCS RECV WCS

S822541 LA‐CIN01.001‐Cans D007 8/15/2013 WCRRF 94203 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/15/2013 WCRRF 94205 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/15/2013 WCRRF 94206 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S822542 LA‐CIN01.001‐Cans D007 8/15/2013 WCRRF 94201 LA‐CIN01.001‐Cans WCS RECV WCS

8/15/2013 WCRRF 94200 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S822679 LA‐CIN01.001‐Cans D007; D008; D009 4/21/2014 WCRRF 69638 LA‐MIN02‐V.001 LANL Dome 375

4/21/2014 WCRRF 69645 LA‐MIN02‐V.001 LANL Dome 375

S822838 LA‐MHD01.001 None Identified by Generator 1/27/2012 WCRRF 90801 LA‐MHD01.001 WIPP 6 RECV WIPP

10/1/2012 WCRRF 92121 LA‐MHD01.001 WIPP 6 RECV WIPP

10/1/2012 WCRRF 92122 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/1/2012 WCRRF 92124 LA‐MHD01.001 WIPP 6 RECV WIPP

10/1/2012 WCRRF 92126 LA‐MHD01.001 WIPP 6 RECV WIPP

10/1/2012 WCRRF 92127 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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10/2/2012 WCRRF 92131 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92144 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92145 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92160 LA‐MHD01.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92169 LA‐MHD01.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92173 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/11/2013 WCRRF 92555 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/12/2013 WCRRF 92559 LA‐MHD01.001 WIPP 6 RECV WIPP

1/12/2013 WCRRF 92561 LA‐MHD01.001 WIPP 6 RECV WIPP

S822876 LA‐MHD01.001 D007; D008; D009 2/27/2014 WCRRF 69428 LA‐MIN02‐V.001 WCS RECV WCS

2/27/2014 WCRRF 69417 LA‐MHD01.001 LANL Dome 375

2/27/2014 WCRRF 69422 LA‐MIN02‐V.001 WCS RECV WCS

S822928 LA‐MHD01.001 None 1/14/2014 WCRRF 69232 MIN04‐S.001 WCS RECV WCS

69235 MIN04‐S.001 WCS RECV WCS

S822952 LA‐MHD01.001 D007; D008; D009 11/6/2013 WCRRF 68605 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/6/2013 WCRRF 68607 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/6/2013 WCRRF 68573 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S823004 LA‐MHD01.001 D007; D008; D009 9/26/2013 WCRRF 68455 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/26/2013 WCRRF 68412 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/26/2013 WCRRF 68459 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S823016 LA‐CIN01.001‐Cans D007; D008; D009 10/25/2013 WCRRF 68543 LA‐MIN02‐V.001 WCS RECV WCS

10/25/2013 WCRRF 68497 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S823127 LA‐CIN01.001‐Cans D007; D008; D009 11/5/2013 WCRRF 68611 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/5/2013 WCRRF 68613 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S823153 LA‐CIN01.001‐Cans D007 7/23/2013 WCRRF 94040 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/23/2013 WCRRF 94039 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S823166 LA‐MHD01.001 D007; D008; D009 12/16/2013 WCRRF 69041 LA‐MIN02‐V.001 WCS RECV WCS

12/16/2013 WCRRF 69068 LA‐MIN02‐V.001 WCS RECV WCS

S823187 LA‐MHD01.001 None Identified by Generator 10/25/2012 WCRRF 92246 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/25/2012 WCRRF 92245 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/22/2013 WCRRF 92669 LA‐MHD01.001 LANL Dome 375

S823194 LA‐MHD01.001 None Identified by Generator 10/23/2012 WCRRF 92229 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92360 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S823221 LA‐MHD01.001 D007; D008; D009 9/16/2013 WCRRF 68382 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/16/2013 WCRRF 68379 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S823229 LA‐MHD01.001 D007; D008; D009 2/28/2014 WCRRF 69402 LA‐MIN02‐V.001 WCS RECV WCS

2/28/2014 WCRRF 69445 LA‐MIN02‐V.001 LANL Dome 375
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S823276 LA‐MHD01.001 D007; D008; D009 1/16/2014 WCRRF 69217 LA‐MIN02‐V.001 WCS RECV WCS

1/16/2014 WCRRF 69091 LA‐MIN02‐V.001 WCS RECV WCS

1/16/2014 WCRRF 69191 LA‐MIN02‐V.001 WCS RECV WCS

S824181 LA‐MHD01.001 None Identified by Generator 4/19/2013 WCRRF 93515 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/19/2013 WCRRF 93516 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824184 LA‐MHD01.001 D007; D008; D009 11/12/2013 WCRRF 68624 LA‐MIN02‐V.001 LANL Dome 375

11/12/2013 WCRRF 68620 LA‐MIN02‐V.001 WCS RECV WCS

11/12/2013 WCRRF 68628 LA‐MIN02‐V.001 WCS RECV WCS

S824187 LA‐MHD01.001 D007; D008; D009 4/28/2013 WCRRF 93581 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/28/2013 WCRRF 93582 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824188 LA‐MHD01.001 D007; D008; D009 4/26/2013 WCRRF 93573 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/26/2013 WCRRF 93571 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/26/2013 WCRRF 93572 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/26/2013 WCRRF 93568 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/26/2013 WCRRF 93574 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824208 LA‐MHD01.001 D007; D008; D009 10/31/2013 WCRRF 68422 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/31/2013 WCRRF 68423 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/31/2013 WCRRF 68424 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/31/2013 WCRRF 68425 LA‐MIN02‐V.001 WCS RECV WCS

10/31/2013 WCRRF 68558 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/31/2013 WCRRF 68560 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824468 LA‐CIN01.001‐Cans D007 7/25/2013 WCRRF 94074 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/25/2013 WCRRF 94075 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/25/2013 WCRRF 94076 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S824508 LA‐MHD01.001 D007; D008; D009 5/3/2013 WCRRF 93610 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/3/2013 WCRRF 93609 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/3/2013 WCRRF 93611 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824541 LA‐MHD01.001 D007; D008; D009 5/2/2013 WCRRF 93605 LA‐MIN02‐V.001 LANL Dome 375

5/2/2013 WCRRF 93606 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/2/2013 WCRRF 93607 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824551 LA‐MHD01.001 None Identified by Generator 1/5/2012 WCRRF 90715 LA‐MHD01.001 WIPP 6 RECV WIPP

12/17/2012 WCRRF 92468 LA‐MHD01.001 WIPP 6 RECV WIPP

12/17/2012 WCRRF 92469 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/17/2012 WCRRF 92470 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92476 LA‐MHD01.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92477 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92479 LA‐MHD01.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92481 LA‐MHD01.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92482 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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12/18/2012 WCRRF 92484 LA‐MHD01.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92488 LA‐MHD01.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92489 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/19/2012 WCRRF 92492 LA‐MHD01.001 WIPP 6 RECV WIPP

12/19/2012 WCRRF 92494 LA‐MHD01.001 WIPP 6 RECV WIPP

12/19/2012 WCRRF 92495 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/19/2012 WCRRF 92496 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824660 LA‐MHD01.001 D007; D008; D009 4/30/2013 WCRRF 93594 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/30/2013 WCRRF 93593 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/30/2013 WCRRF 93595 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S824967 LA‐MHD01.001 D007; D008; D009 10/3/2013 WCRRF 68503 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2013 WCRRF 68498 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S825020 LA‐MHD01.001 D007; D008; D009 9/13/2013 WCRRF 68332 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/13/2013 WCRRF 68323 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/13/2013 WCRRF 68347 LA‐MIN02‐V.001 WCS RECV WCS

9/13/2013 WCRRF 68349 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S825021 LA‐MHD01.001 D007; D008; D009 9/27/2013 WCRRF 68462 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/27/2013 WCRRF 68436 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/27/2013 WCRRF 68398 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/27/2013 WCRRF 68463 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S825639 LA‐MHD01.001 None Identified by Generator 1/11/2012 WCRRF 90752 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92136 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92154 LA‐MHD01.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92158 LA‐MHD01.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92162 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/9/2013 WCRRF 92540 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/11/2013 WCRRF 92557 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S825664 LA‐MHD01.001 D007; D008; D009 3/18/2014 WCRRF 69568 LA‐MHD01.001 LANL Dome 375

S825730 LA‐MHD01.001 D007; D008; D009 10/30/2013 WCRRF 68564 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/30/2013 WCRRF 68576 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S825810 LA‐MHD01.001 D007; D008; D009 11/12/2013 WCRRF 68433 LA‐MIN02‐V.001 WCS RECV WCS

11/12/2013 WCRRF 68618 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/12/2013 WCRRF 68619 LA‐MIN02‐V.001 WCS RECV WCS

11/12/2013 WCRRF 68631 LA‐MIN02‐V.001 LANL Dome 375

11/12/2013 WCRRF 68638 LA‐MHD01.001 LANL Dome 375

S825902 LA‐MHD01.001 D007; D008; D009 10/29/2013 WCRRF 68395 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/29/2013 WCRRF 68428 LA‐MIN02‐V.001 WCS RECV WCS

10/29/2013 WCRRF 68512 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/29/2013 WCRRF 68575 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

Page 8 of 21



Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

S832040 LA‐MHD01.001 None Identified by Generator 2/2/2012 WCRRF 90840 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92139 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92140 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92190 LA‐MHD01.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92186 LA‐MHD01.001 WIPP 6 RECV WIPP

S832140 LA‐MHD01.001 D007; D008; D009 9/5/2013 WCRRF 68304 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/5/2013 WCRRF 68309 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/5/2013 WCRRF 68324 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832141 LA‐MHD01.001 D007; D008; D009 4/29/2013 WCRRF 93589 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/29/2013 WCRRF 93588 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/29/2013 WCRRF 93590 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832143 LA‐MHD01.001 D007; D008; D009 9/5/2013 WCRRF 68322 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/5/2013 WCRRF 68325 LA‐MIN02‐V.001 WCS RECV WCS

S832144 LA‐MHD01.001 D007; D008; D009 11/14/2013 WCRRF 68651 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/14/2013 WCRRF 68508 LA‐MIN02‐V.001 WCS RECV WCS

11/14/2013 WCRRF 68626 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S832145 LA‐MHD01.001 D007; D008; D009 9/9/2013 WCRRF 68312 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/9/2013 WCRRF 68329 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832146 LA‐CIN01.001‐Cans D007 8/16/2013 WCRRF 94208 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/16/2013 WCRRF 94209 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/16/2013 WCRRF 94212 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/16/2013 WCRRF 94210 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/16/2013 WCRRF 94211 LA‐CIN01.001‐Cans WCS RECV WCS

S832147 LA‐MHD01.001 None Identified by Generator 10/17/2012 WCRRF 92210 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/17/2012 WCRRF 92211 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/17/2012 WCRRF 92212 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/17/2012 WCRRF 92213 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

12/18/2012 WCRRF 92486 LA‐MHD01.001 WIPP 6 RECV WIPP

S832148 LA‐MHD01.001 D007; D008; D009 3/17/2014 WCRRF 69555 LA‐MIN02‐V.001 WCS RECV WCS

3/17/2014 WCRRF 69559 LA‐MIN02‐V.001 LANL Dome 375

S832149 LA‐MHD01.001 None Identified by Generator 2/2/2012 WCRRF 90845 LA‐MHD01.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92181 LA‐MHD01.001 WIPP 6 RECV WIPP

11/1/2012 WCRRF 92290 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/1/2012 WCRRF 92294 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92572 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92574 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92578 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832150 LA‐MHD01.001 D007; D008; D009 11/18/2013 WCRRF 68668 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/18/2013 WCRRF 68670 LA‐MIN02‐V.001 WIPP 7 RECV WIPP
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S832155 LA‐MHD01.001 None Identified by Generator 10/23/2012 WCRRF 92237 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92362 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/22/2013 WCRRF 92665 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832156 LA‐MHD01.001 None Identified by Generator 2/1/2012 WCRRF 90835 LA‐MHD01.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92347 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92570 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92576 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832241 LA‐MHD01.001 D007; D008; D009 5/1/2013 WCRRF 93601 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/1/2013 WCRRF 93602 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/1/2013 WCRRF 93603 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832320 LA‐MHD01.001 D007; D008; D009 10/30/2013 WCRRF 68562 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/30/2013 WCRRF 68563 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/30/2013 WCRRF 68429 LA‐MIN02‐V.001 WCS RECV WCS

S832340 LA‐MHD01.001 None Identified by Generator 1/4/2012 WCRRF 90712 LA‐MHD01.001 WIPP 6 RECV WIPP

12/13/2012 WCRRF 92463 LA‐MHD01.001 WIPP 6 RECV WIPP

S832448 LA‐MHD01.001 None Identified by Generator 1/30/2012 WCRRF 90814 LA‐MHD01.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92150 LA‐MHD01.001 WIPP 6 RECV WIPP

10/3/2012 WCRRF 92156 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92164 LA‐MHD01.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92171 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/12/2013 WCRRF 92563 LA‐MHD01.001 WIPP 6 RECV WIPP

1/12/2013 WCRRF 92565 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/12/2013 WCRRF 92567 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832464 LA‐MHD01.001 None Identified by Generator 10/2/2012 WCRRF 92142 LA‐MHD01.001 WIPP 6 RECV WIPP

10/18/2012 WCRRF 92215 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/18/2012 WCRRF 92216 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/18/2012 WCRRF 92217 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/1/2012 WCRRF 92296 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92339 LA‐MHD01.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92341 LA‐MHD01.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92345 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S832499 LA‐MHD01.001 D007; D008; D009 11/7/2013 WCRRF 68635 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/7/2013 WCRRF 68636 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S833037 LA‐MHD01.001 D007; D008; D009 9/25/2013 WCRRF 68469 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/25/2013 WCRRF 68400 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/25/2013 WCRRF 68458 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S833261 LA‐MHD01.001 None Identified by Generator 2/8/2012 WCRRF 90883 LA‐MIN02‐S.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92355 LA‐MHD01.001 WIPP 6 RECV WIPP

1/23/2013 WCRRF 92671 LA‐MHD01.001 WIPP 6 RECV WIPP
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1/23/2013 WCRRF 92672 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/24/2013 WCRRF 92682 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S833409 LA‐CIN01.001‐Cans D007; D008; D009 11/7/2013 WCRRF 68637 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/7/2013 WCRRF 68606 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/7/2013 WCRRF 68584 LA‐MIN02‐V.001 WCS RECV WCS

S833481 LA‐MHD01.001 D007; D008; D009 11/8/2013 WCRRF 68634 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/8/2013 WCRRF 68582 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/8/2013 WCRRF 68617 LA‐MIN02‐V.001 WCS RECV WCS

11/8/2013 WCRRF 68632 LA‐MIN02‐V.001 WCS RECV WCS

S833846 LA‐MHD01.001 D007; D008; D009 11/13/2013 WCRRF 68650 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/13/2013 WCRRF 68430 LA‐MIN02‐V.001 LANL Dome 375

11/13/2013 WCRRF 68431 LA‐MIN02‐V.001 WCS RECV WCS

11/13/2013 WCRRF 68653 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S833937 LA‐MHD01.001 D007; D008; D009 3/4/2013 WCRRF 93150 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

3/4/2013 WCRRF 93153 LA‐MHD01.001 WIPP 6 RECV WIPP

3/4/2013 WCRRF 93154 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

3/4/2013 WCRRF 93155 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

3/4/2013 WCRRF 93156 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S834406 LA‐MHD01.001 D007; D008; D009 2/14/2013 WCRRF 92933 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92932 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92934 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92935 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92936 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92937 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92938 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92939 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/14/2013 WCRRF 92940 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S834539 LA‐MHD01.001 None Identified by Generator 10/2/2012 WCRRF 92133 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92134 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92183 LA‐MHD01.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92184 LA‐MHD01.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92188 LA‐MHD01.001 WIPP 6 RECV WIPP

10/11/2012 WCRRF 92195 LA‐MHD01.001 WIPP 6 RECV WIPP

10/11/2012 WCRRF 92197 LA‐MHD01.001 WIPP 6 RECV WIPP

11/1/2012 WCRRF 92292 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/12/2013 WCRRF 93465 LA‐MHD01.001 WIPP 6 RECV WIPP

S834633 LA‐MHD01.001 D007; D008; D009 2/25/2013 WCRRF 93080 LA‐MHD01.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93081 LA‐MHD01.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93082 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93083 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93084 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93085 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

Page 11 of 21



Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

2/25/2013 WCRRF 93086 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93087 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93088 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/25/2013 WCRRF 93089 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S835283 LA‐MHD01.001 D007; D008; D009 9/17/2013 WCRRF 68317 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68348 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68350 LA‐MIN02‐V.001 WCS RECV WCS

9/17/2013 WCRRF 68377 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68389 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68390 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68392 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68404 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S835372 LA‐CIN01.001‐Cans D008 7/26/2013 WCRRF 94079 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/26/2013 WCRRF 94078 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S841239 LA‐MHD01.001 D007; D008; D009 1/9/2014 WCRRF 69162 LA‐MIN02‐V.001 WCS RECV WCS

1/9/2014 WCRRF 69180 LA‐MIN02‐V.001 WCS RECV WCS

S841240 LA‐MHD01.001 D007; D008; D009 9/18/2013 WCRRF 68337 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/18/2013 WCRRF 68387 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S841251 LA‐MHD01.001 D007; D008; D009 1/26/2014 WCRRF 69298 LA‐MIN02‐V.001 LANL Dome 375

1/26/2014 WCRRF 69280 LA‐MIN02‐V.001 LANL Dome 375

S841292 LA‐MHD01.001 D007; D008; D009 9/30/2013 WCRRF 68484 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/30/2013 WCRRF 68473 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S841314 LA‐MHD01.001 D007; D008; D009 9/25/2013 WCRRF 68411 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/25/2013 WCRRF 68414 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S841320 LA‐MHD01.001 D007; D008; D009 9/26/2013 WCRRF 68468 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/26/2013 WCRRF 68394 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

9/26/2013 WCRRF 68467 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S841627 LA‐CIN01.001‐Cans D007; D008; D009 4/24/2014 WCRRF 69616 LA‐MIN02‐V.001 LANL Dome 375

4/24/2014 WCRRF 69553 LA‐MIN02‐V.001 LANL Dome 375

S842181 LA‐MHD01.001 D007; D008; D009 11/5/2013 WCRRF 68540 LA‐MHD01.001 LANL Dome 375

11/5/2013 WCRRF 68552 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/5/2013 WCRRF 68553 LA‐MHD01.001 LANL Dome 375

11/5/2013 WCRRF 68577 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/5/2013 WCRRF 68583 LA‐MIN02‐V.001 WCS RECV WCS

S842213 LA‐MHD01.001 D007; D008; D009 9/9/2013 WCRRF 68315 LA‐MIN02‐V.001 WCS RECV WCS

9/9/2013 WCRRF 68339 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S842234 LA‐MHD01.001 D007; D008; D009 9/26/2013 WCRRF 68465 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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9/26/2013 WCRRF 68466 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/26/2013 WCRRF 68435 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S842463 LA‐MHD01.001 D007; D008; D009 9/19/2013 WCRRF 68380 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/19/2013 WCRRF 68396 LA‐MHD01.001 WCS RECV WCS

9/19/2013 WCRRF 68408 LA‐MHD01.001 LANL Dome 375

S842526 LA‐MHD01.001 D007; D008; D009 12/15/2013 WCRRF 69060 LA‐MIN02‐V.001 WCS RECV WCS

12/15/2013 WCRRF 68509 LA‐MIN02‐V.001 WCS RECV WCS

12/15/2013 WCRRF 69067 LA‐MIN02‐V.001 WCS RECV WCS

S842528 LA‐MHD01.001 D007; D008; D009 8/8/2013 WCRRF 94151 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

8/8/2013 WCRRF 94152 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S843528 LA‐MHD01.001 D007; D008; D009 10/2/2013 WCRRF 68504 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/2/2013 WCRRF 68500 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S843593 LA‐CIN01.001‐Cans D007; D008; D009 11/12/2013 WCRRF 68547 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/12/2013 WCRRF 68551 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S843594 LA‐CIN01.001‐Cans D007; D008; D009 10/28/2013 WCRRF 68570 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/28/2013 WCRRF 68566 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S843672 LA‐CIN01.001‐Cans D007; D008; D009 4/22/2014 WCRRF 69630 LA‐MIN02‐V.001 LANL Dome 375

4/22/2014 WCRRF 69636 LA‐MIN02‐V.001 LANL Dome 375

S843673 LA‐CIN01.001‐Cans D007; D008; D009 4/17/2014 WCRRF 69615 LA‐MIN02‐V.001 LANL Dome 375

4/17/2014 WCRRF 69639 LA‐MIN02‐V.001 LANL Dome 375

S843962 LA‐MHD01.001 None Identified by Generator 10/18/2012 WCRRF 92219 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/18/2012 WCRRF 92220 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/18/2012 WCRRF 92221 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/13/2013 WCRRF 92580 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S844213 LA‐MHD01.001 None Identified by Generator 2/7/2012 WCRRF 90872 LA‐MIN02‐S.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92147 LA‐MHD01.001 WIPP 6 RECV WIPP

10/2/2012 WCRRF 92148 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/15/2012 WCRRF 92202 LA‐MHD01.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92343 LA‐MHD01.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92349 LA‐MHD01.001 WIPP 6 RECV WIPP

S844215 LA‐MHD01.001 D007; D008; D009 1/10/2014 WCRRF 69097 LA‐MIN02‐V.001 WCS RECV WCS

1/10/2014 WCRRF 69085 LA‐MIN02‐V.001 WCS RECV WCS

S844253 LA‐MHD01.001 D007; D008; D009 1/17/2014 WCRRF 69226 LA‐MIN02‐V.001 WCS RECV WCS

1/17/2014 WCRRF 69189 LA‐MIN02‐V.001 WCS RECV WCS

1/17/2014 WCRRF 69216 LA‐MIN02‐V.001 WCS RECV WCS

S844573 LA‐MHD01.001 D007; D008; D009 9/18/2013 WCRRF 68386 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

Page 13 of 21



Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

S844684 LA‐MHD01.001 D007; D008; D009 12/23/2013 WCRRF 69102 LA‐MIN02‐V.001 WCS RECV WCS

12/23/2013 WCRRF 69073 LA‐MIN02‐V.001 WCS RECV WCS

12/23/2013 WCRRF 69077 LA‐MIN02‐V.001 WCS RECV WCS

12/23/2013 WCRRF 69154 LA‐MIN02‐V.001 WCS RECV WCS

S844689 LA‐MHD01.001 D007; D008; D009 11/14/2013 WCRRF 68649 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/14/2013 WCRRF 68647 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S845031 LA‐MHD01.001 D007; D008; D009 9/6/2013 WCRRF 68314 LA‐MIN02‐V.001 WCS RECV WCS

9/6/2013 WCRRF 68311 LA‐MIN02‐V.001 WCS RECV WCS

9/6/2013 WCRRF 68313 LA‐MIN02‐V.001 WCS RECV WCS

9/6/2013 WCRRF 68342 LA‐MIN02‐V.001 WCS RECV WCS

S845072 LA‐MHD01.001 D007; D008; D009 11/15/2013 WCRRF 68610 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/15/2013 WCRRF 68666 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S845104 LA‐MHD01.001 D007; D008; D009 9/20/2013 WCRRF 68374 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S845201 LA‐MHD01.001 D007; D008; D009 10/24/2012 WCRRF 92241 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/22/2013 WCRRF 92667 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S845338 LA‐MHD01.001 D007; D008; D009 10/2/2013 WCRRF 68495 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/2/2013 WCRRF 68496 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846037 LA‐MHD01.001 D007; D008; D009 10/3/2013 WCRRF 68483 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2013 WCRRF 68454 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2013 WCRRF 68479 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846055 LA‐CIN01.001‐Cans D007; D008; D009 10/29/2013 WCRRF 68579 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/29/2013 WCRRF 68510 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/29/2013 WCRRF 68571 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S846088 LA‐MHD01.001 D007; D008; D009 10/24/2013 WCRRF 68545 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/24/2013 WCRRF 68548 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S846096 LA‐MHD01.001 D007; D008; D009 10/3/2013 WCRRF 68502 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2013 WCRRF 68499 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/3/2013 WCRRF 68427 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846107 LA‐MHD01.001 D007; D008; D009 9/11/2013 WCRRF 68318 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/11/2013 WCRRF 68334 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/11/2013 WCRRF 68333 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S846132 LA‐MHD01.001 D007; D008; D009 1/13/2014 WCRRF 69195 LA‐MIN02‐V.001 WCS RECV WCS

1/13/2014 WCRRF 69193 LA‐MIN02‐V.001 WCS RECV WCS

1/13/2014 WCRRF 69188 LA‐MIN02‐V.001 WCS RECV WCS

S846168 LA‐MHD01.001 D007; D008; D009 9/10/2013 WCRRF 68330 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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9/10/2013 WCRRF 68316 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/10/2013 WCRRF 68345 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/10/2013 WCRRF 68346 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846172 LA‐MHD01.001 D007; D008; D009 9/23/2013 WCRRF 68413 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/23/2013 WCRRF 68376 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846195 LA‐MHD01.001 D007; D008; D009 9/23/2013 WCRRF 68338 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/23/2013 WCRRF 68448 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S846660 LA‐MHD01.001 D007; D008; D009 9/19/2013 WCRRF 68447 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/19/2013 WCRRF 68399 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/19/2013 WCRRF 68415 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S851416 LA‐CIN01.001‐Cans D007; D008; D009 4/24/2014 WCRRF 69634 LA‐MIN02‐V.001 LANL Dome 375

4/24/2014 WCRRF 69548 LA‐MIN02‐V.001 LANL Dome 375

S851418 LA‐CIN01.001‐Cans D007; D008; D009 4/18/2014 WCRRF 69633 LA‐MIN02‐V.001 LANL Dome 375

4/18/2014 WCRRF 69635 LA‐MIN02‐V.001 LANL Dome 375

4/18/2014 WCRRF 69015 LA‐MIN02‐V.001 LANL Dome 375

S851426 LA‐MHD01.001 D007; D008; D009 10/24/2013 WCRRF 68482 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/24/2013 WCRRF 68546 LA‐MIN02‐V.001 WCS RECV WCS

S851432 LA‐MHD01.001 None Identified by Generator 10/23/2012 WCRRF 92231 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/9/2013 WCRRF 92894 LA‐MHD01.001 WIPP 6 RECV WIPP

2/11/2013 WCRRF 92911 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/12/2013 WCRRF 92919 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S851436 LA‐MHD01.001 D007; D008; D009 1/14/2014 WCRRF 69194 LA‐MIN02‐V.001 WCS RECV WCS

1/14/2014 WCRRF 69043 LA‐MIN02‐V.001 WCS RECV WCS

1/14/2014 WCRRF 69192 LA‐MIN02‐V.001 WCS RECV WCS

S851506 LA‐MHD01.001 None Identified by Generator 10/25/2012 WCRRF 92248 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/25/2012 WCRRF 92249 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/9/2013 WCRRF 92892 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/10/2013 WCRRF 92905 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/10/2013 WCRRF 93442 LA‐MHD01.001 WIPP 6 RECV WIPP

S851682 LA‐MHD01.001 D007; D008; D009 9/11/2013 WCRRF 68372 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/11/2013 WCRRF 68343 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/11/2013 WCRRF 68373 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S851739 LA‐MHD01.001 D007; D008; D009 9/24/2013 WCRRF 68450 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/24/2013 WCRRF 68453 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S851752 LA‐MHD01.001 D007; D008; D009 9/19/2013 WCRRF 68407 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S851764 LA‐MHD01.001 D007; D008; D009 1/12/2014 WCRRF 69099 LA‐MIN02‐V.001 WCS RECV WCS
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1/12/2014 WCRRF 69083 LA‐MIN02‐V.001 WCS RECV WCS

S851772 LA‐MHD01.001 D007; D008; D009 1/12/2014 WCRRF 69208 LA‐MIN02‐V.001 LANL Dome 375

S851852 LA‐CIN01.001‐Cans D008 7/25/2013 WCRRF 94069 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

7/25/2013 WCRRF 94068 LA‐CIN01.001‐Cans LANL Dome 375

S852513 LA‐MHD01.001 D007; D008; D009 9/12/2013 WCRRF 68335 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/12/2013 WCRRF 68336 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/12/2013 WCRRF 68341 LA‐MIN02‐V.001 WCS RECV WCS

9/12/2013 WCRRF 68344 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S852530 LA‐MHD01.001 D007; D008; D009 12/23/2013 WCRRF 69076 LA‐MIN02‐V.001 LANL Dome 375

12/23/2013 WCRRF 69045 LA‐MIN02‐V.001 WCS RECV WCS

12/23/2013 WCRRF 69087 LA‐MIN02‐V.001 WCS RECV WCS

S852588 LA‐CIN01.001‐Cans D007; D008; D009 3/18/2014 WCRRF 69565 LA‐MIN02‐V.001 WCS RECV WCS

3/18/2014 WCRRF 69595 LA‐MIN02‐V.001 LANL Dome 375

S852590 LA‐MHD01.001 D007; D008; D009 11/19/2013 WCRRF 68655 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/19/2013 WCRRF 68652 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S852592 LA‐MHD01.001 D007; D008; D009 1/28/2014 WCRRF 69282 LA‐MIN02‐V.001 WCS RECV WCS

1/28/2014 WCRRF 69285 LA‐MIN02‐V.001 WCS RECV WCS

S852593 LA‐MHD01.001 D007; D008; D009 1/10/2014 WCRRF 69179 LA‐MIN02‐V.001 WCS RECV WCS

S852883 LA‐MHD01.001 D007; D008; D009 10/25/2013 WCRRF 68542 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/25/2013 WCRRF 68513 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S852895 LA‐MHD01.001 D007; D008; D009 11/7/2013 WCRRF 68555 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/7/2013 WCRRF 68549 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/7/2013 WCRRF 68609 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S852923 LA‐MHD01.001 D007; D008; D009 9/19/2013 WCRRF 68410 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/19/2013 WCRRF 68393 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/19/2013 WCRRF 68446 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S852931 LA‐MHD01.001 D007; D008; D009 1/28/2014 WCRRF 69295 LA‐MIN02‐V.001 WCS RECV WCS

1/28/2014 WCRRF 69279 LA‐MIN02‐V.001 WCS RECV WCS

S852952 LA‐CIN01.001‐Cans D008 1/17/2013 WCRRF 92616 LA‐MHD01.001 WIPP 6 RECV WIPP

1/17/2013 WCRRF 92618 LA‐MHD01.001 WIPP 6 RECV WIPP

S853006 LA‐MHD01.001 D007; D008; D009 1/9/2014 WCRRF 69177 LA‐MIN02‐V.001 WCS RECV WCS

1/9/2014 WCRRF 69105 LA‐MIN02‐V.001 WCS RECV WCS

1/9/2014 WCRRF 69181 LA‐MIN02‐V.001 WCS RECV WCS

1/9/2014 WCRRF 69182 LA‐MIN02‐V.001 WCS RECV WCS

Page 16 of 21



Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

S853279 LA‐MHD01.001 D007; D008; D009 11/19/2013 WCRRF 68672 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/19/2013 WCRRF 68507 LA‐MIN02‐V.001 LANL Dome 375

11/19/2013 WCRRF 68659 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S853326 LA‐MHD01.001 D007; D008; D009 11/13/2013 WCRRF 68629 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/13/2013 WCRRF 68654 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S853482 LA‐CIN01.001‐Cans D008 8/19/2013 WCRRF 94216 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/19/2013 WCRRF 94215 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

8/19/2013 WCRRF 94217 LA‐CIN01.001‐Cans WIPP 6 RECV WIPP

S853492 LA‐MHD01.001 D007; D008; D009 11/15/2013 WCRRF 68667 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/15/2013 WCRRF 68665 LA‐MIN02‐V.001 LANL Dome 375

11/15/2013 WCRRF 68669 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S853641 LA‐MHD01.001 D007; D008; D009 9/5/2013 WCRRF 68300 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/5/2013 WCRRF 68310 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/5/2013 WCRRF 68321 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S853771 LA‐MHD01.001 D007; D008; D009 11/5/2013 WCRRF 68612 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/5/2013 WCRRF 68616 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S853898 LA‐MHD01.001 D007; D008; D009 10/1/2013 WCRRF 68474 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/1/2013 WCRRF 68475 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S853899 LA‐MHD01.001 D007; D008; D009 9/18/2013 WCRRF 68409 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/18/2013 WCRRF 68375 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S854616 LA‐MHD01.001 D007; D008; D009 10/23/2013 WCRRF 68456 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/23/2013 WCRRF 68536 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S855126 LA‐MHD01.001 D007; D008; D009 5/1/2013 WCRRF 93597 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/1/2013 WCRRF 93598 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

5/1/2013 WCRRF 93599 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S855139 LA‐MHD01.001 D007; D008; D009 1/11/2014 WCRRF 68648 LA‐MIN02‐V.001 LANL Dome 375

1/11/2014 WCRRF 69163 LA‐MIN02‐V.001 WCS RECV WCS

S855216 LA‐MHD01.001 D007; D008; D009 1/12/2014 WCRRF 69210 LA‐MIN02‐V.001 WCS RECV WCS

1/12/2014 WCRRF 69161 LA‐MIN02‐V.001 WCS RECV WCS

S855240 LA‐MHD01.001 D007; D008; D009 9/17/2013 WCRRF 68381 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68385 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/17/2013 WCRRF 68391 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S855290 LA‐MHD01.001 D007; D008; D009 10/23/2013 WCRRF 68539 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/23/2013 WCRRF 68537 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S855566 LA‐MHD01.001 D007; D008; D009 1/10/2014 WCRRF 69159 LA‐MIN02‐V.001 WCS RECV WCS
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1/10/2014 WCRRF 69185 LA‐MIN02‐V.001 WCS RECV WCS

S855677 LA‐CIN01.001‐Cans D007; D008; D009 10/23/2013 WCRRF 68544 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/23/2013 WCRRF 68556 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S855793 LA‐MHD01.001 D007; D008; D009 12/4/2013 WCRRF 68660 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

12/4/2013 WCRRF 68685 LA‐MIN02‐V.001 LANL Dome 375

S855943 LA‐MHD01.001 D007; D008; D009 9/18/2013 WCRRF 68384 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/18/2013 WCRRF 68383 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S860014 LA‐MHD01.001 D007; D008; D009 12/15/2013 WCRRF 69063 LA‐MIN02‐V.001 WCS RECV WCS

12/15/2013 WCRRF 69066 LA‐MIN02‐V.001 WCS RECV WCS

S860093 LA‐MHD01.001 D007; D008; D009 11/7/2013 WCRRF 68615 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/7/2013 WCRRF 68554 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S860095 LA‐MHD01.001 D007; D008; D009 10/22/2013 WCRRF 68550 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/22/2013 WCRRF 68452 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S860096 LA‐MHD01.001 None Identified by Generator 1/23/2013 WCRRF 92674 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/18/2014 WCRRF 69230 LA‐CIN01.001‐Cans WCS RECV WCS

S861975 LA‐MHD01.001 D007; D008; D009 10/22/2013 WCRRF 68480 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/22/2013 WCRRF 68511 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S861976 LA‐MHD01.001 D007; D008; D009 12/4/2013 WCRRF 68661 LA‐MIN02‐V.001 WCS RECV WCS

12/4/2013 WCRRF 68686 LA‐MIN02‐V.001 WCS RECV WCS

S861980 LA‐MHD01.001 D007; D008; D009 1/18/2014 WCRRF 69237 LA‐MIN02‐V.001 WCS RECV WCS

1/18/2014 WCRRF 69234 LA‐MIN02‐V.001 WCS RECV WCS

S861995 LA‐MHD01.001 D007; D008; D009 12/16/2013 WCRRF 69069 LA‐MIN02‐V.001 WCS RECV WCS

12/16/2013 WCRRF 69064 LA‐MIN02‐V.001 WCS RECV WCS

12/16/2013 WCRRF 69103 LA‐MIN02‐V.001 WCS RECV WCS

S862241 LA‐MHD01.001 D007; D008; D009 9/18/2013 WCRRF 68417 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/18/2013 WCRRF 68378 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S862255 LA‐MHD01.001 D007; D008; D009 10/28/2013 WCRRF 68572 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/28/2013 WCRRF 68574 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S862411 LA‐MHD01.001 None Identified by Generator 10/24/2012 WCRRF 92239 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S863696 LA‐MHD01.001 None Identified by Generator 2/15/2012 WCRRF 90931 LA‐MIN02‐S.001 WIPP 6 RECV WIPP

11/14/2012 WCRRF 92374 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/24/2013 WCRRF 92680 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/24/2013 WCRRF 92684 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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S863787 LA‐MHD01.001 None Identified by Generator 10/2/2012 WCRRF 92129 LA‐MHD01.001 WIPP 6 RECV WIPP

10/9/2012 WCRRF 92192 LA‐MHD01.001 WIPP 6 RECV WIPP

10/22/2012 WCRRF 92227 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/23/2013 WCRRF 92678 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S863788 LA‐MHD01.001 None Identified by Generator 10/23/2012 WCRRF 92233 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92357 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92358 LA‐MHD01.001 WIPP 6 RECV WIPP

11/14/2012 WCRRF 92376 LA‐MHD01.001 WIPP 6 RECV WIPP

S863789 LA‐MHD01.001 D007; D008; D009 11/21/2013 WCRRF 68680 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/21/2013 WCRRF 68671 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S864332 LA‐MHD01.001 None 12/16/2010 WCRRF 87822 LA‐MHD01.001 WIPP 6 RECV WIPP

87823 LA‐MIN04‐S.001 LANL Dome 232

87824 LA‐MIN04‐S.001 WIPP 6 RECV WIPP

87825 LA‐MIN04‐S.001 LANL Dome 232

87826 LA‐MIN04‐S.001 LANL Dome 153

87827 LA‐MIN04‐S.001 LANL Dome 153

S864662 LA‐MHD01.001 D007; D008; D009 11/6/2013 WCRRF 68608 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/6/2013 WCRRF 68614 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S864663 LA‐MHD01.001 D007; D008; D009 11/21/2013 WCRRF 68679 LA‐MIN02‐V.001 WCS RECV WCS

S864694 LA‐MHD01.001 D007; D008; D009 12/15/2013 WCRRF 68681 LA‐MIN02‐V.001 WCS RECV WCS

12/15/2013 WCRRF 69061 LA‐MIN02‐V.001 WCS RECV WCS

S870065 LA‐MHD01.001 D007; D008; D009 11/22/2013 WCRRF 68687 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S870213 LA‐MHD01.001 D007; D008; D009 3/1/2014 WCRRF 69413 LA‐MIN02‐V.001 WCS RECV WCS

3/1/2014 WCRRF 69013 LA‐MIN02‐V.001 LANL Dome 375

3/1/2014 WCRRF 69492 LA‐MIN02‐V.001 WCS RECV WCS

S870338 LA‐MHD01.001 D007; D008; D009 1/12/2014 WCRRF 69209 LA‐MIN02‐V.001 WCS RECV WCS

1/12/2014 WCRRF 69196 LA‐MIN02‐V.001 WCS RECV WCS

S870381 LA‐MHD01.001 D007; D008; D009 11/11/2013 WCRRF 68623 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

11/11/2013 WCRRF 68625 LA‐MIN02‐V.001 WCS RECV WCS

S870475 LA‐MHD01.001 D007; D008; D009 4/28/2013 WCRRF 93576 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/28/2013 WCRRF 93577 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S870478 LA‐MHD01.001 D007; D008; D009 1/11/2014 WCRRF 69158 LA‐MIN02‐V.001 WCS RECV WCS

1/11/2014 WCRRF 69183 LA‐MIN02‐V.001 LANL Dome 375

S871844 LA‐MHD01.001 None Identified by Generator 10/25/2012 WCRRF 92251 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/25/2012 WCRRF 92252 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

11/8/2012 WCRRF 92351 LA‐MHD01.001 WIPP 6 RECV WIPP
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S873554 LA‐MHD01.001 D007; D008; D009 12/6/2013 WCRRF 69033 LA‐MIN02‐V.001 WCS RECV WCS

12/6/2013 WCRRF 69034 LA‐MIN02‐V.001 WCS RECV WCS

12/6/2013 WCRRF 69036 LA‐MHD01.001 LANL Dome 375

S881562 LA‐MHD01.001 None Identified by Generator 2/28/2012 WCRRF 90999 LA‐MHD01.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92166 LA‐MHD01.001 WIPP 6 RECV WIPP

10/15/2012 WCRRF 92206 LA‐MHD01.001 WIPP 6 RECV WIPP

11/14/2012 WCRRF 92378 LA‐MHD01.001 WIPP 6 RECV WIPP

2/9/2013 WCRRF 92890 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/11/2013 WCRRF 92915 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S881563 LA‐MHD01.001 None Identified by Generator 2/28/2012 WCRRF 91006 LA‐MHD01.001 WIPP 6 RECV WIPP

10/4/2012 WCRRF 92175 LA‐MHD01.001 WIPP 6 RECV WIPP

2/10/2013 WCRRF 92898 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/10/2013 WCRRF 92900 LA‐MHD01.001 WCS RECV WCS

2/10/2013 WCRRF 92902 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/11/2013 WCRRF 92909 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S881569 LA‐MHD01.001 None Identified by Generator 11/14/2012 WCRRF 92380 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/10/2013 WCRRF 92907 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/10/2013 WCRRF 92896 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/11/2013 WCRRF 92913 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/12/2013 WCRRF 92921 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

4/15/2013 WCRRF 93487 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S881570 LA‐MHD01.001 D007; D008; D009 9/25/2013 WCRRF 68451 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/25/2013 WCRRF 68397 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/25/2013 WCRRF 68461 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S881607 LA‐MHD01.001 D007; D008; D009 8/8/2013 WCRRF 94148 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

8/8/2013 WCRRF 94149 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S881608 LA‐MHD01.001 None Identified by Generator 11/13/2012 WCRRF 92364 LA‐MHD01.001 WIPP 6 RECV WIPP

11/13/2012 WCRRF 92366 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

2/9/2013 WCRRF 92888 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/4/2013 WCRRF 68457 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S883130 LA‐MHD01.001 None Identified by Generator 10/3/2012 WCRRF 92152 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

10/15/2012 WCRRF 92204 LA‐MHD01.001 WIPP 6 RECV WIPP

10/23/2012 WCRRF 92235 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

1/23/2013 WCRRF 92676 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S891279 LA‐MHD01.001 D007; D008; D009 11/20/2013 WCRRF 68656 LA‐MIN02‐V.001 WCS RECV WCS

S891387 LA‐MHD01.001 D007; D008; D009 2/28/2014 WCRRF 69493 LA‐MIN02‐V.001 WCS RECV WCS

2/28/2014 WCRRF 69014 LA‐MIN02‐V.001 WCS RECV WCS

2/28/2014 WCRRF 69491 LA‐MIN02‐V.001 LANL Dome 375

Page 20 of 21



Parent ID Original Waste Stream Parent EPA_CD RemedDate Rem Facility Daughter ID Waste Stream Location Category Current Location

S891513 LA‐MHD01.001 D007; D008; D009 9/7/2013 WCRRF 68327 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

9/7/2013 WCRRF 68328 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

9/7/2013 WCRRF 68340 LA‐MIN02‐V.001 WIPP 6 RECV WIPP

S892963 LA‐MHD01.001 D007; D008; D009 3/1/2014 WCRRF 69490 LA‐MIN02‐V.001 LANL Dome 375

3/1/2014 WCRRF 69361 LA‐MIN02‐V.001 LANL Dome 375

3/1/2014 WCRRF 69430 LA‐MIN02‐V.001 WCS RECV WCS

S900215 LA‐MHD01.001 D007; D008; D009 12/22/2013 WCRRF 69080 LA‐MIN02‐V.001 WCS RECV WCS

12/22/2013 WCRRF 69074 LA‐MIN02‐V.001 WCS RECV WCS

12/22/2013 WCRRF 69081 LA‐MIN02‐V.001 WCS RECV WCS

S901114 LA‐MHD01.001 D007; D008; D009 1/11/2014 WCRRF 69094 LA‐MIN02‐V.001 WCS RECV WCS

1/11/2014 WCRRF 69079 LA‐MIN02‐V.001 LANL Dome 375

1/11/2014 WCRRF 69187 LA‐MIN02‐V.001 WCS RECV WCS

S910170 LA‐MHD01.001 D002; D007; D008; D009 10/2/2013 WCRRF 68426 LA‐MIN02‐V.001 WCS RECV WCS

10/2/2013 WCRRF 68494 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

10/2/2013 WCRRF 68501 LA‐MIN02‐V.001 WIPP 7 RECV WIPP

S910171 LA‐MHD01.001 None Identified by Generator 10/20/2011 WCRRF 90315 LA‐MHD01.001 WIPP 6 RECV WIPP

12/11/2012 WCRRF 92459 LA‐MIN02‐V.001 LANL Dome 375

12/12/2012 WCRRF 92461 LA‐MHD01.001 WIPP 6 RECV WIPP

12/17/2012 WCRRF 92472 LA‐MHD01.001 LANL Dome 375

S910172 LA‐MHD01.001 None Identified by Generator 12/17/2012 WCRRF 92466 LA‐MHD01.001 WIPP 6 RECV WIPP

2/11/2013 WCRRF 92917 LA‐MIN02‐V.001 WIPP 6 RECV WIPP
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