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Response to March 20, 2015 Request for Information, Nitrate Salt Waste Container 

Inventory, Los Alamos National Laboratory, EPA ID# NM0890010515 

 

INTRODUCTION 

This document responds to the request for information sent by the New Mexico Environment 

Department - Hazardous Waste Bureau’s (NMED-HWB) to the U.S. Department of Energy 

(DOE) and Los Alamos National Security, LLC (LANS) (Permittees) by letter dated March 20, 

2015.  As detailed below, the Permittees have provided the requested documentation and other 

information associated with the removal of 87 waste containers from the inventory of suspect 

nitrate salt-bearing waste containers.  To assist in review, NMED-HWB’s requests are included 

verbatim in italics and are followed by the Permittees’ response.  All information contained 

within this submittal is accurate to the best of the Permittees’ knowledge as of April 24, 2015. 

Ongoing internal reviews of waste management activities may produce new information that will 

be provided to the NMED-HWB by the Permittees. 

  

There are 6 attachments associated with this response. They are generally described as follows: 

 Attachment A includes the acceptable knowledge (AK) source documents that are 

requested by the NMED-HWB in their March 20, 2015 letter, Request for Information 

Nitrate Salt Waste Container Inventory Los Alamos National Laboratory 

(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ESHID-600331). 

 Attachment B consists of a list of containers for which NMED-HWB requested further 

documentation. 

 Attachment C is a document that addresses the characterization of LA-CIN01.001 waste 

stream containers and the evaluation process associated with suspected nitrate-salt 

bearing waste containers. 

 Attachment D includes the waste generator documentation for three containers. 

 Attachment E documents the evaluation of waste container 68396 to determine that it 

does not contain nitrate salt waste. 

 Attachment F is a revised and complete inventory list for 720 confirmed, suspect, and 

removed nitrate salt-bearing waste containers. 

 

REQUESTS AND RESPONSES 

 

1. All AK Source Documents referenced in Attachment G of the Response; 

Response:  Attachment A of this response includes the AK source documents referenced in 

Attachment G of Enclosure 1 in the Permittees’ March 9, 2015 response to NMED-HWB’s, 

Request for Information, Management of Nitrate Salt-Bearing Waste, Los Alamos National 

Laboratory, EPA ID# NM0890010515, dated February 17, 2015 

(http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ESHID-600277). The documents 

referenced within Attachment G, LA-CIN01.001 Waste Stream Delineation, are listed below.  

http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ESHID-600331
http://permalink.lanl.gov/object/tr?what=info:lanl-repo/eprr/ESHID-600277
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AK Source 

Document 

Title Relevant Information in Source 

Document 

C138 Addition of Mixed Inorganic and 

Organic Process Solids (Waste Stream # 

LA-CIN01.001) to Acceptable 

Knowledge Report AK6 

Establishes original LA-CIN01.001 

waste stream inventory. 

M236 TA-55 Cemented RSWDs/TWSRs Document includes none of the 87 

containers in Enclosure 1 of the 

NMED-HWB March 20, 2015 letter. 

M238 NUGEN Drum TWSRs Document includes waste disposal 

record forms for the parent 

containers of 84 of the 87 containers 

in Enclosure 1 of the NMED-HWB 

March 20, 2015 letter. 

D041 Acceptable Knowledge Information 

Summary for LANL Transuranic Waste 

Streams 

Section 3-1 and Attachment 3 

describe transuranic waste 

identification systems. 

M222 CONCERT Database LANL’s historical electronic 

CONCERT Database included, but 

was not limited to, RSWD codes, 

historical LANL waste stream 

numbers, TRUCON codes, and waste 

stream descriptions for individual 

containers. It includes entries for the 

parents of all 87 containers in 

Enclosure 1 of the NMED-HWB 

March 20, 2015 letter. 

D013 Los Alamos National Laboratory 

Transuranic Waste Characterization 

Acceptable Knowledge Information 

Summary (AKIS) 

Establishes TRUPACT-II Content 

Code (TRUCON) codes. No direct 

mention of the 87 containers in 

Enclosure 1 of the NMED-HWB 

March 20, 2015 letter. 

C140 Interview with Gerry Veazey Regarding 

the TA-55 Cement Fixation Process 

Document includes information on 

the generation and process time lines 

for the cement fixation process. 

D008 Acceptable Knowledge Report for 

Newly Generated Waste from Nitrate 

Operations at TA-55 

Document includes information of 

the generation and processes at TA-

55 after July 16, 2001 and would not 

cover the generation of any of the 87 

containers in Enclosure 1 of the 

NMED-HWB March 20, 2015 letter. 

D036 Process Knowledge Report for Nitrate 

Operations at TA-55 

Document provides summary of the 

identification processes and 
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AK Source 

Document 

Title Relevant Information in Source 

Document 

descriptions of transuranic waste at 

TA-55. 

P152 Cement Fixation of Process Residues in 

One-Gallon Cans 

Document is a 1987 procedure for 

cement fixation.  

P153 Cement Fixation of Process Residues in 

55-Gallon Drums 

Document is a 1988 procedure for 

cement fixation. 

U005 Twenty-Five Years of Radioactive 

Waste Cementation at Los Alamos 

National Laboratory 

Document summarizes the 

cementation operations from 1980 to 

2005. 

C226 Waste Packaging Issues with CCP-AK-

LANL-006, Waste Stream LA-

CIN01.001 (TA-55 cemented waste 

packaged in cans and monoliths) 

Document contains information on 

the varying waste packaging 

configurations for the cementation 

process. 

 

2. In addition to all AK Source Documents referenced in Attachment G of the Response the 

Permittees shall provide the following AK Source Documents referenced in Section 11.0 

of CCP-AK-LANL-006, Revision 13: 

a. C140: Interview with Gerry Veazey Regarding the TA-55 Cement Fixation 

Process; 

b. C226: Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-

CIN01.001 (TA-55 cemented waste packaged in cans and monoliths); 

c. D041: Acceptable Knowledge Information Summary for LANL Transuranic Waste 

Streams; 

d. D083: Acceptable Knowledge Information Summary for LANL Transuranic Waste 

Streams; 

e. P152: Cement Fixation of Process Residues in One-Gallon Cans; 

f. P153: Cement Fixation of Process Residues in 55-Gallon Drums; 

g. U005: Twenty-Five Years of Radioactive Waste Cementation at Los Alamos 

National Laboratory; 

Response:  The AK source documents listed above are contained on the DVD within 

Attachment A of this submittal. Permitees recognize that the attachments provided in support of 

their response, including Attachment A, contain a large volume of information, and Permittees 

respectfully request the opportunity to meet with the NMED-HWB personnel to provide an 

overview of the attachments and how these materials support their responses to the NMED-

HWB’s request for information. 

 

3. TA-55 Cement Fixation Drum Logbook (AK Source Document M252) entries for all the 

containers listed in Enclosure l that are assigned to waste stream LA-CIN01.001; 
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Response: There are no TA-55 Cement Fixation Logbook entries for the 87 containers listed in 

Enclosure 1. The TA-55 Cement Fixation Logbook entries include information for cemented 

wastes from approximately March 1986 until November 1988. The waste associated with the 

cemented population of the 87 containers in Enclosure 1 was not generated within this time 

period, and therefore, would not be included in the requested logbook. Attachment B contains 

information demonstrating that the waste in these 87 containers was generated before of the time 

period documented in the TA-55 Cement Fixation Logbook (March 1986-November 1988). The 

Permittees have included the entire referenced document, TA-55 Cement Fixation Drum 

Logbook, in Attachment A of this response for completeness. Permitees recognize that the 

attachments provided in support of their response, including Attachment A, contain a large 

volume of information, and Permittees respectfully request the opportunity to meet with the 

NMED-HWB personnel to provide an overview of the attachments and how these materials 

support their responses to the NMED-HWB’s request for information. 

 

4. Any and all operating procedures which operators at TA-55 have used to cement nitrate 

salt waste in plastic bags;  

Response:  Despite diligent searches, the Permittees have not been able to identify any TA-55 

operating procedures for cementation of nitrate salt waste in plastic bags.  Please note that during 

early practices of cementation at TA-55, many processes were tried briefly on an experimental 

basis and procedures may not have been developed; however, cementation and waste packaging 

processes are described in AK source documents. AK source documents C140, Interview with 

Gerry Veazey Regarding the TA-55 Cement Fixation Process; C226, Waste Packaging Issues 

with CCP-AK-LANL-006, Waste Stream LA-CIN01.001 (TA-55 cemented waste packaged in 

cans and monoliths); and U005, Twenty-Five Years of Radioactive Waste Cementation at Los 

Alamos National Laboratory, include information about cementation processes in plastic bags 

and can be found in Attachment A of this submittal. The Permitees recognize that the 

attachments provided in support of their response, including Attachment A, contain a large 

volume of information, and Permittees respectfully request the opportunity to meet with the 

NMED-HWB personnel to provide an overview of the attachments and how these materials 

support their responses to the NMED-HWB’s request for information. 

 

5. Any and all other documentation for each instance in which the Permittees assert that 

any of the 87 containers listed in Enclosure 1 does not contain un-cemented nitrate salts, 

including but not limited to any and all interviews with WCRRF operators who had 

conducted remediation and/or repackaging of the 87 containers; 

Response: The Permittees have provided documentation to support their proposal to remove 86 

of the above-referenced 87 containers from the LANL nitrate salt-bearing waste container 

inventory.  84 of the 87 containers were originally and remain identified within the CIN01.001 

waste stream. These containers were included in the original nitrate salt-bearing waste container 

inventory because the review of the generator paperwork indicated “nitrate salt” but did not 

confirm cementation, therefore, the containers were identified as “suspect nitrate salts”. After 
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further review and as described in the documentation provided, the cementation of these salts 

was confirmed.  For these 84 containers, the Permittees have provided a detailed explanation of 

waste identification and categorizations applied in support of their conclusion that 84 of the 87 

waste containers do not contain un-cemented nitrate salts in Attachment C, “Supporting 

Document for Delineating the LA-CIN01.001 Waste Stream.” Additional supporting 

documentation is included on the DVD in Attachment A of this submittal. The documentation 

regarding interviews may be found in the AK source documents (Attachment A), and do not 

include interviews with WCRRF operators.  

The remaining three waste containers are not originally assigned to the CIN01.001 waste stream. 

One waste container (69230) was originally identified within the unconsolidated nitrate salt 

waste stream (LA-MIN04-S.001) and the remaining two waste containers (68396 and 92900) are 

containers that are identified within the MHD01.001 (debris) waste stream. The Permittees have 

concluded that two of the three containers (68396 and 69230) should be removed from the 

LANL nitrate salt-bearing waste container inventory and one container (92900) should remain on 

the inventory. Waste generation documentation (i.e. radioactive solid waste disposal record 

forms), for each of the three parent containers is located in Attachment D of this response. The 

basis for these conclusions is provided below: 

 Container ID 68396 is included within the LA-MHD01.001 waste stream which is a 

waste stream that encompasses containers with greater than 51% debris as a waste matrix. 

Review of 68396 has been documented in Attachment E of this response. As shown in 

the screen shots of the Real-Time Radiography (RTR) video for 68396, the container 

clearly shows debris waste that includes plastic bags within a Pipe Overpack Container 

(POC).  The RTR demonstrates that there were no unconsolidated nitrate salts with kitty 

litter (homogeneous solids) identified within the container. Additionally, the de minimus 

quantity of residual material on the plastic bags does not warrant the container to be 

characterized as an unremediated nitrate salt waste container. The Permittees conclude 

that Container 68396 should be removed from the inventory of nitrate salt-bearing waste 

containers. The revised inventory in Attachment F reflects the removal of this container 

from the inventory. 

 Container ID 69230 is included within the LA-CIN01.001 waste stream. The parent 

container (S860096) was on the original list of nitrate salt parent waste containers in 

2012.  Evidence to support the conclusion that this container is associated with the 

CIN01.001 waste stream and not the unconsolidated nitrate salt waste stream are 

described below.  Review of the RTR fast scan shows that the container does not hold 

unconsolidated waste evaporator salt, evaporator bottoms, or MHD01.001 (debris) waste. 

Additional AK evidence supporting this conclusion includes the container weight and 

location. This container is very heavy (198kg) which is not consistent with 

unconsolidated nitrate salt containers, and the waste was generated in the same area as 

the CIN01.001 waste containers. For all these reasons, the container was included within 

the CIN01.001 waste stream. Although characterization of this container falls out of the 

normal process by which CIN01.001 containers are identified, the Permittees have 

determined that the evidence fully supports the removal of Container 69230 from the 

nitrate salt-bearing waste inventory. The revised inventory in Attachment F reflects 

removal of this container from the inventory. 
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 Container ID 92900 is included within the LA-MHD01.001 waste stream. Upon review 

of the documentation of 92900, the Permittees determined that the container should 

remain on the list of nitrate salt-bearing waste containers. The revised inventory in 

Attachment F reflects the retention of this container as part of the inventory.  

For these reasons, the Permittees have concluded that 86 of the 87 waste containers listed in 

Enclosure 1 do not contain un-cemented nitrate salts, and as such, have proposed removing these 

containers from the inventory of suspect nitrate salt-bearing waste containers. 

 

6. If any documentation responsive to this request has been provided to NMED already, 

identify any and all such documentation and specify the date and manner the 

documentation was provided. 

Response:  All documentation submitted in response to the requests for information made by the 

NMED-HWB has been referenced in the Permittees’ responses above. 

 

  



 Document: Response to March 20, 2015 Request for Information 

 Date: April 2015  

LA-UR-15-22885   Page 7 

 

List of Attachments 

 

Attachment A Acceptable Knowledge Source Documents from 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 

Attachment B List of Nitrate Salt-Bearing Waste Containers Requiring Additional 

Documentation with Waste Generation Dates 

Attachment C Supporting Document for LA-CIN01.001 Waste Stream Delineation   

Attachment D Generator Documentation for S842463, S860096, and S881563 

Attachment E LANL Nitrate Master List of 707 Containers - Evaluation of Container 

68396 

Attachment F Complete Inventory of 720 Suspect, Confirmed and Removed Nitrate Salt-

Bearing Waste Containers- Los Alamos National Laboratory, April 2015
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Attachment A 

Acceptable Knowledge Source Documents from 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 

(on DVD) 

 

  



Acceptable Knowledge Source Documents from CCP‐AK‐LANL‐006

Source 

Doc 

Tracking # Title

C138

Addition of Mixed Inorganic and Organic Process Solids (Waste Stream # LA‐CIN01.001) to Acceptable 

Knowledge Report AK6

C140 Interview with Gerry Veazey Regarding the TA‐55 Cement Fixation Process

C226

Waste Packaging Issues with CCP‐AK‐LANL‐006, Waste Stream LA‐CIN01.001 (TA‐55 cemented waste 

packaged in cans and monoliths)

D013

Los Alamos National Laboratory Transuranic Waste Characterization Acceptable Knowledge 

Information Summary (AKIS)

D008 Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at TA‐55

D036 Process Knowledge Report for Nitrate Operations at TA‐55

D041 Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams

M236 TA‐55 Cemented RSWDs/TWSRs

M238 NUGEN Drum TWSRs

M222 CONCERT Database

P152 Cement Fixation of Process Residues in One‐Gallon Cans

P153 Cement Fixation of Process Residues in 55‐Gallon Drums

U005 Twenty‐Five Years of Radioactive Waste Cementation at Los Alamos National Laboratory

D083 Acceptable Knowledge Information Summary for LANL Transuranic Waste Streams

M252 TA‐55 Cement Fixation Drum Logbook

C164 Information on Packaging Changes

P172 Inspecting the Cement and Performing the Drum‐in and Drum‐out
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Waste Stream Number(s): LA-CIN01.001 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: C138 

Acceptable Knowledge Documentation Type: Category: 

i~ TRU Waste Management Program Information '~ C - Correspondence 
r~r Waste Stream-Specific Information 

-- 
D - Documents 

Supporting Information [ 1 
M _ Miscellaneous 
P - Procedures 

DR - Discrepancy Resolution 
I - 

U - Unpublished Documents 

Title of Source Document: Addition of Mixed Inorganic and Organic Process Solids (Waste Stream # LA-CIN01.001) to 
Acceptable Knowledge Report AK6 

Source Document Reference Information (author(s), document and revision number, date, publisher): James M. 
Schoen, NA, NA, 04/25/2007 

Source 
AK# a 

Doc. AK Information Summary 
Page # b 

PR6, Throughout Access table "AK Container Isotope Mass" was imported from the AKIR Access database 
PR7, (reference AK7 M031) into Access database "CONCERT010405.mdb" (reference AK6 M222). 
WS3 Containers of cemented waste from TA-55 were isolated based on point of generation (TA-55), 

Waste Matrix Code (S3100), and AK Waste Stream designation of "MIN01-CIN" or "MIN05-COR" 
with and IDC of 006. Records for an additional 103 containers which matched these criteria were 
received from Goyal Kapil of the Radioactive Liquid Waste Treatment Facility (reference AK6 
C146) and were added to the population. Queries were created to determine the container types, 

number of containers and volumes; and inclusive dates of waste generation. The queries were 
exported to Microsoft Excel (see attached Excel spreadsheets "WMC 53100 CntrType- 

Sum_MIN01-CIN W-Kapil's.xls", "WMC S3100 Cntr- 
Wt-Vol--Sum-MIN01-CIN W-Kapil's.xls" and "WMC S3100 Generation Range-MIN01-CIN 
WKapil's.xls"). Based on an evaluation of the above listed queries, waste stream LA-CIN01.001 
(mixed cemented TRU Waste) consists of approximately 1,897 55-gallon drums (394 cubic 
meters), 569 8S-gallon drums (183 cubic meters), 2 11 O-gallon drums (0.6 cubic meter), and 2 

other containers (0.7 cubic meters) totaling an estimated 578 cubic meters. The package dates 
for containers in this waste stream range from March 1979 to September 2006. In addition, 
different waste identification and categorization schemes have been used over time at LANL, 
including Radioactive Solid Waste Disposal Record (RSWD) waste codes, item description 

codes (IDC), and TRUCON codes. The evaluation has determined that the following codes are 
associated with waste stream LA-CIN01.001: RSWD waste codes A-25 and A-26; IDC 006 
(Cemented Process Residues); and TRUCON code LA114. 
Detailed review of all tables and queries may be performed in Microsoft Access database 
"CONCERT010405-With Rad Tables.mdb". 

OR.i~/AI 
. 
",1I{Al 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: C138 

Source Document Data Limitations (if any): 

1. None. 

Acceptable Knowlege Expert: 

Date: 
~ 

Am J hns 

Print 

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

o~ 



AK6-C138 

Letter to AK Record 

Author: James M. Schoen 
Company: Wastren Advantage 

Date: April 25, 2007 
Telephone Number: 303-450-0005 

Subject: Addition of mixed Inorganic and Organic Process Solids (Waste stream # LA- 
CIN01.001) to Acceptable knowledge Report AK6 

Access table "AK Container Isotope Mass" was imported from the AKIR Access database 
(reference AK7 M031) into Access database "CONCERT010405.mdb" (reference AK6 M222). 
Containers of cemented waste from TA-55 were isolated based on point of generation (TA-55), 
Waste Matrix Code (S31 00), and AK Waste Stream designation of "MIN01-CIN" or "MIN05-COR" 
with and IDC of 006. Records for an additional 1 03 containers which matched these criteria were 
received from Goyal Kapil of the Radioactive Liquid Waste Treatment Facility (reference AK6 
C146) and were added to the population. 

Queries were created to determine the container types, number of containers and volumes; and 
inclusive dates of waste generation. The queries were exported to Microsoft Excel (see attached 
Excel spreadsheets "WMC S3100 CntrType-Sum_MIN01-CIN W-Kapil's.xls", "WMC S3100 Cntr- 
Wt-Vol--Sum-MIN01-CIN W-Kapil's.xls" and "WMC S3100 Generation Range-MIN01-CIN W- 
Kapil's.xls"). 

Based on an evaluation of the above listed queries, waste stream LA-CIN01.001 (mixed 

cemented TRU Waste) consists of approximately 1,897 55-gallon drums (394 cubic meters), 569 
85-gallon drums (183 cubic meters), 2 11 O-gallon drums (0.6 cubic meter), and 2 other containers 
(0.7 cubic meters) totaling an estimated 578 cubic meters. The package dates for containers in 

this waste stream range from March 1979 to September 2006. 

In addition, different waste identification and categorization schemes have been used over time at 
LANL, including Radioactive Solid Waste Disposal Record (RSWD) waste codes, item description 
codes (IDC), and TRUCON codes. The evaluation has determined that the following codes are 
associated with waste stream LA-CIN01.001: RSWD waste codes A-25 and A-26; IDC 006 
(Cemented Process Residues); and TRUCON code LA114. 

Detailed review of all tables and queries may be performed in Microsoft Access database 
"CONCERT010405-With Rad Tables.mdb". 



WMC_S3100_CntrType_Sum_MIN01_CI 

TEMP CNTR TYPE CountOfTEMP CNTR TYPE 
110 GAL 2 

30 GAL CEMENT 1 

55 GAL 1897 
85 GAL 569 
OTHER 1 

Page 1 



WMC_S31 OO_Cntr_wt_ Vol_Sum_MINO 

TEMP _CNTR_TYPE 
110 GAL 
30 GAL CEMENT 
55 GAL 
85 GAL 
OTHER 

SumOfCONT AINER_ VOL_M3 
0.624 

0.4 
394.16 

182.9335. 
0.32 

SumOfNET _WEIGHT SumOfNET _WEIGHT _LB 
265.3236405 584.9385 

370634.3065 
114141.8775 

817108.7765 
251639.7652 

Page 1 



WMC _83100_ Generation_Range_MINO 

MinOfDATE:~OPEN MaxOfDATE_PACKED 
3/27/1979 9/25/2006 

Page 1 
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CCP Records Management 

Attachment 2 - CCP Records Transmittal/Receiving Form 

Effective Date: 09/19/2007 
Page 29 of 29 

CCP Central Records / Records Custodian, 4021 National Parks Highway - MS: GSA 203, Carlsbad, New Mexico 88220 

Telephone Number: 505-234-7523 ~ Original Record 

Fax Record 

Fax Number: 505-234-7014 
- 

E-mail Record 

Attn: Sheila Pearcy From: Sheri Nance 

Ship to: CCP Central Records/ CCP Records Site: Los Alamos National Laboratory, 

Custodian 
CCP-AK-LANL-006 

4021 National Parks Highway - MS GSA 
Company: Technical Specialists, LLC 

203, Carlsbad, NM 88220 Telephone Number: 509-628-2048(628-3234 fax) 

Telephone Number: 505-234-7523 Date Sent: ~ L3.ì 0'6 

DOCument Numbèr ìI1t1e1ÐliSCtiøtìôl'l <i << RecordOâtê l'ôtâlPââêS 
C138 Attachment 3 - Acceptable Knowledge Source Document Summary for 2 

CCP-AK-LANL-6 i-\ I 3 í 0 '6 

Addition of Mixed Inorganic and Organic Process Solids (Waste Stream # 4/25/2007 4 

LA-CIN01.001) to Acceptable Knowledge Report AK6 

None. 

Acceptance/Rejection Signature and Date 

Records Accepted 

JODI SALTZMAN ~ 
Date Printed Name 

Records Rejected D 
Signature Printed Name Date 

Reason for Rejection: 

Re-submittal: 

Signature Printed Name Date 



**************************************************************************************************** 
* Po 01 * 

* TRANSACT I ON REPORT * 

* APR-09-200B WED 03: 14 PM * 

* * 
* FOR: CCP RECORDS 15052347014 * 
* * 
* * 

* SEND * 
* * 
* DATE START RECE I VER TX T I ME PAGES TYPE NOTE M~ DP * 
* * 
* APR-09 03: 14 PM LANL CARLSBAD 15" 1 FAX TX OK 022 * 
* * 
* * 
* TOTAL : 15S PAGES: * 
* * 

**************************************************************************************************** 

Cl1rltl'oll(;.c! 

Copy 
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Effective Date: 09/19/2007 
Page 29 of 29 

CCP Central Records / Records Custodian, 4021 National Parks Highway. MS: GSA 203. Carlsbad, New Mexico 88220 

Telephone Number: 505-234-7523 X Original Record 
I '-' 

Fax Number: 505-234-7014 
! fax Record 

- 

E-mail Record 

Attn: Sheila Pearcy From: Sheri Nance 

Ship to: CCP Central Recordsl CCP Records Site: Los Alamos National Laboratory, 

Custodian CCP-AK-LANL-006 

4021 National Parks Highway - MS GSA 
Company: Technical Specialísts, LLC 

203, Carlsbad, NM 88220 Telephone Number; 509-628~2048(628-3234 fax) 

Telephone Number: 505-234-7523 Date Sent: l\ lJ.\ O'b 

':',;:j Dôelll'lÎlIlittl\lÎlml)ø~:;:I": ':1fltlelDØKrlDlöi'i;;:'!;.:: .""::.I;,!,,,:.I::. ,. : :::: ' : : :!',: 'i;,: I ; ! ::~! I: . : '; : 
, 

\ ':;;: ;.:::; .: '.,' ; : ,':... : ':; ;' , : ; , '. -::; ; : ;: ; : ' ;. ~ .:' ~ .:.::..;........ .:" .:.; Røexln:!:DlIte .'" 
I::' l'otaI'PaaØlÌh:.; ,;':::"",,; 

C138 Attachment 3 - Acceptable Knowledge Soufæ Dacument SummaI)' for 2 

CCP.AK-lJl.NL-6 't.\13\D~ 

Addition of Mixed Inorganic and Organic Process Solids (Waste Stream # 4/25/2007 4 

lJl.-CIN01, 001) to Acceptable Knowledge Report AKa 



--- 

ccp. TP-005, Rev. 24 

CCP Acceptable Knowledge Documentation 

Effective Date: 11/28/2011 

Page 1 of 2 

Attachment 3 - Acceptable Knowledge Source Document Summary 

Site{s): Los Alamos National Laboratory Source Document Tracking Number: C140 

Waste Stream Number(s}; LA-CIN01.001 

(Applicable only when site Iíbrary is not In use) 

Acceptable Knowledge Documentation Type: Category: 

TRU Waste Management Program Information ~ C. Correspondence 
j~j Waste Stream-Specific Information 

..- D . Documents 

;( Additional Information CJ M . Miscellaneous 
I::: p. Procedures 
.:: DR. Discrepancy Resolution 

-. 
U - Unpublished Documents 

. 
: Interview with Gerry Veazey Regarding the TA.55 Cement Fixation Process Title or Description of Source Document 

Source Document Reference Information (author(s), document and revision number, date, publisher): Steve Schafer, 

NA, NA, 4f5f07, P2010-2000 

Source 
AK# 

b 

Doc. AK Information Summary 
Page#c 

WS9, All In 1980, the cement fixation process began by cementing evaporator bottoms in plastic bags. 

516 This waste contained high concentrations of nitric acid and nitrate salts. The bottoms were 
pretreated with sodium hudroxide to a pH of 13to precipitate the metal and plutonium 
hydroxides. The hydroxides were filtered and the filtered media was placed into one-gallon 
plastic bags and mixed with Portland cement powder and water by hand-kneading. After 

cementation the bags were placed in one-gallon containers and loaded into water by hand- 
kneading. After cementation the bags were placed in one--gallon containers and loaded into 55- 
gallon drums with a 1t16-inch thick lead liner (the one--gallon cans were not lead lined). The 
arrangement of cans in the drums was 5 layers with each containing 7 cans. 

WS3, 1 Starting in 1981, waste was mixed with Portland cement directly in the one-gallon cans prior to 

WS8, packaging in the lead lined 55-gallon drums. In 1983, Portland cement was replaced with 

WS9 Envirostone (gypsum cement), The use of Envirostone appeared to be favorable for 

cementation operations. Unlike Portland cement it hardened at .an acidic pH instead of a basic 
pH, This reduced the amount of pH adjustment chemicals needed and therefore reducted the 
quanity of waste. Environstone could solidfy organic liquidS when used With an emulsifier. 

WS3, 1 Beginning in 1988, the process changed again by installation of a glovebox system in which 

WS9, cementation was performed directly in a 55 gallon drum attached to the glovebox. The waste 
S16 was mixed with cement in a polyethylene-mixing container which is contained inside a 55-gallon 

drum with a lead liner. 

WS8, 1 In 1989 issues with Envirostone were discovered. Free liquid was noticed in the drums several 
WS9 months after initial cementation, Itn 1992, it was identified that Envirostone cemented waste 

failed the TCLP for chromium. After evaluation in 1996. the process revened back to using 

Portland cement because it did not have these issues. 

CCP RECORDS ORIGINAL 
î)ATE REC'D 10IL~/~, 
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Attachment 3 . Acceptable Knowledge Source Document Summary (continued) 

Site(s}: LC)s Alamos National Laboratory Source Document Tracking Number: C140 

Source Document Data Limitations (if any): 

1. The information is basded on Mr. Veasey's recollection. 

Acceptable Knowlege Expert: 

Anw Joh.. I 

. O. )'1, 
"n (\ In 

A f) - 

Print ISlgn ~ 
· 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. 

Date: dfJì ':).. 
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Waste Stream Number(s): LA-CIN01.001 I Corresponding Source Document Tracking No: 

AK6-C140 

Date: October 24, 2006 and Time: 12:00 pm 
November 14, 2006 
Group/Organization: T A-55 
Plutonium Facility 
Job Title: Cement Fixation 

Subiect Matter Exoert 
Subject: T A-55 Cement Fixation Process 

Phone: 505-665-3948 
E-mail: qveazey@lanl.qov 

Interviewer: Steve Schafer 

Interviewee: Gerry Veazey 

Summary: 

Mr. Gerry Veazey has worked in the T A-55 cement fixation process for 20 years and is currently the subject 

matter expert. Mr. Veazey was interviewed to discuss typical cement fixation operations and to discuss 
waste management activities associated with the one-gallon and 55-gallon cement fixation processes. 

Timeline and General Process Description 

In 1980, the cement fixation process began by cementing evaporator bottoms in plastic bags. This waste 
contained high concentrations of nitric acid and nitrate salts. The bottoms were pretreated with sodium 
hydroxide to a pH of 13 to precipitate the metal and plutonium hydroxides. The hydroxides were filtered and 
the filtered media was placed into one-gallon plastic bags and mixed with Portland cement powder and 
water by hand-kneading. After cementation the bags were placed in one-gallon containers and loaded into 

55-gallon drums with a 1/16-inch thick lead liner (the one-gallon cans were not lead lined). The arrangement 
of cans in the drum was 5 layers with each layer containing 7 cans. 

Starting in 1981, waste was mixed with Portland cement directly in the one-gallon cans prior to packaging in 
the lead lined 55-gallon drums. In 1983, Portland cement was replaced with Envirostone (gypsum cement). 
The use of Envirostone appeared to be favorable for cementation operations. Unlike Portland cement it 

hardened at an acidic pH instead of a basic pH. This reduced the amount of pH adjustment chemicals 
needed and therefore reduced the quantity of waste. In addition, Envirostone could solidify organic liquids 

when used with an emulsifier. 

Starting in 1988, the process changed again by the installation of a glovebox system in which the 
cementation was performed directly in a 55-gallon drum attached to the glovebox. This process is stiff active 
today. The waste is mixed with cement in a polyethylene-mixing container which is contained inside a 55- 
gallon drum with a lead liner. The 55-gallon drum cementation process reduced manpower requirements 
and increased the amount of waste loaded into each drum. 

In 1989, the problems with Envirostone were first discovered. Free liquid was noticed in the drums 1-2 
months after initial cementation. The free liquid problem was found in both one-gallon and 55-gallon cement 
fixation drums. In 1992, it was discovered that the Envirostone cemented waste failed the TCLP for 

chromium. These problems were evaluated and in 1996 the process changed back to using Portland 
cement. It was determined that Portland cement did not have the same free liquid issues as Envirostone. 

Area of Generation 

The cementation fixation process has been performed in the same area in TA-55, Rooms 401,414, and 
425; however, the one-gallon and 55-gallon cementation process were performed in different gloveboxes. 

Future Waste Stream Generation 

The future projected generation of cement fixation waste is approximately 60 55-gallon drums per year (13 
cubic meters) and there is no prOiected end date of this process. 



Controlled 
Copy 

CCP- TP-005, Rev. 18 
CCP Acceptable Knowledge Documentation 

Effective Date: 11/16/2006 
Page 47 of 72 

Page 2 of2 
Radiological Characterization 

The exact timeframe that LANL personnel began taking container dose measurements of cement fixation 

drums is unknown; however, they were not taken in the early 1980's. 

Prohibited Items 

Except for the potential of residual liquids due to dewatering, no prohibited items should be present in this 

waste stream. It is possible the one-gallon containers of cement will be identified as sealed containers 
greater than 4 liters by real-time-radiography (RTR). The lids of the one-gallon container were taped shut. 
All debris waste (e.g., mixing tools) was disposed of in a separate waste stream. 

Data Limitation: 

Information in based on Mr. Veazey's recollection. 

Acceptable Knowledge Expert: Steve Schafer 
Print 

/;1/; ~iÇ1~ 
// n '--.. 

Date: 4/5/07 
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: C226 

Waste Stream Number(s): LA-CIN01.001 

(Applicable only when site library is not In use) 

Acceptable Knowledge Documentation Type: Category: 
C TRU Waste Management Program Information ~ C. Correspondence 
i.:J Waste Stream-Specific Infonnation o 0 - Documents 
,'!L Additionallnfonnation 

- 

M - MIscellaneous 
- 

o P - Procedures 

'l DR - Discrepancy Resolution 

L U. Unpubllshe~. r;>ocuments 

a 

Title or Description of Source Document : Waste Packaging Issues with CCP-AK.LANL-006, Waste Stream lÂ- 
CIN01.001 (TA-55 cemented waste packaged In cans and monoliths) 

Source Document Reference Information (author(s), document and revision number, 'date, publisher): Randy 

Fitzgerald, NA, Rev. HA, 06/19/2012, P2010-3304 

Source 
AK# 

b 
Doc. AK Infonnation Summary 

Page#c 

57, Throughout Interview with Jim Foxx, TA-55 Waste Packaging/Cementation Process Subject Matter Expert 
516 regarding Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-CIN01.001 (TA- 

55 cemented waste packaged in cans and monoliths). Discussed were rigid liners and lead 

shielding/liners; lead shielding inside of cans; cans in liner bags and cans In cans; types and 

sizes of cans; taping cans of cement; and no seals on paint can or slip-top lids. 

Source Document Data limitations (if any): 

1. Information is from the best recollection of interviewee. 

Acceptable Knowlege Expert: 
" 

(!m;C)iiwL 
AmvJohns / Date: '7 /Í D / rifJl ':) 

Print /Slgn 

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. 
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Attachment 2 - Record of Communication Page 1 of3 
P20i0 - 3304 

Corresponding Source Document Tracking No: C226 

[AK Report/Waste Stream: CCP-AK-LANL-006; LA-CIN01.001] 

Interviewer: Randy Fitzgerald, CCP AKE Date: June 19, 2012 

Time: 2:00 pm 

Interviewees: Group/Organization: 

Jim Foxx 

505-672-9056 

TA-55 Waste Packaging SME (Retired); 

Chester Smith 

505-667 - 285 7 

smithc@lanl.gov 

NCO-2: Actinide Process Chemistry 

TA-55 Cementation Group, SME 

SUBJECT: Waste Packaging Issues with CCP-AK-LANL-006, Waste Stream LA-CIN01.001 

(TA-55 cemented waste packaged in cans and monoliths) 

SUMMARY: 

The information below was obtained from TA-55 Waste Packaging/Cementation Process 
Subject Matter Experts (SME). 

1. Rigid liners and lead Shielding/liners 

The container packaging configurations were made-up in the warehouse, then moved 
into PF-4 facility to use by waste generators disposing of several waste streams that 

used different packaging configurations. It was possible for a drum configured for a 

different waste stream to be used for packaging the LA-C1N01.001 waste, which would 

account for various packaging configurations. 

In addition, during the 1980s (pre-DOE Tiger Teams), strict compliance with waste 
packaging procedures was not always the general practice. This could also account for 

various packaging configurations used in LA-CIN01.001 waste containers. 

This discussion would explain why RTR has identified containers with various 

packaging configurations, e.g., with/without lead shielding/liners; with/without rigid 

liners; with and without rigid liner lids, and will probably continue to see containers 

with various types of packaging configuration. 
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2. lead shieldim~ inside of cans 

Lead shielding was sometimes placed inside of the cans with cement. In addition, 

during the 1980s (pre-DOE Tiger Teams), strict compliance with waste packaging 

procedures was not always the general practice. This could also account for packaging 

configuration of cans with or without lead shielding/liners used LA-CiN01.00l waste 

containers. 

This discussion would explain why RTR has identified containers with cans that 

sometimes have lead shielding/liner and sometimes do not have lead shielding/liner. 

3. Cans in liner Ba2s and Cans in Cans 

During the packaging of cans with cement, some cans were placed into liner bags closed 

with either a wire tie or twisted and taped. Then, these closed liner bags were placed 

into another liner bag closed with the same methods. So, it is possible for containers 

with multi-bagged cans to have up to 4 layers of confinement. Also, some smaller cans 

of cement were placed in larger cans and both the smaller cans and larger cans could 

have been placed in liners bags and closed with either a wire tie or twisted and taped. In 

addition, some smaller cans were placed into larger cans without liner bags. 

In addition, during the 1980s (pre-DOE Tiger Teams), strict compliance with waste 
packaging procedures was not always the general practice. This could also account for 

various combinations multi-bagged cans used LA-CIN01.001 waste containers. 

This discussion would explain why RTR has identified many containers with multi- 

bagged cans with more than four layers of confinement, and will probably continue to 

see containers with this packaging configuration. 

4. Types and Sizes of Cans 

Various types and sizes of cans were used 

The types of cans used for packaging cement into cans were whatever size cans 

happened to be available from the TA-55 warehouse, e.g., sizes of one-quart to - 5- 
gallon paint cans and cans with slip-top lids; and 5-gallon cans with tabbed, pry-off lids. 

In addition, during the 1980s (pre-DOE Tiger Teams), strict compliance with waste 
packaging procedures was not always the general practice. This could also account for 

various types and sizes of cans used in LA-CIN01.001 waste containers. 
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This discussion would explain why RTR has identified many containers with cement 

cans of various sizes of paint cans, cans with slip-top lids, and S-gal cans with tabbed, 

pry-off lids, and will probably continue to see containers with various sizes of cans. 

S. Taping Cans of Cement 

The standard practice of taping the cans of cement, either when taping entirely around the lid or 

cross-taping, was to only apply one layer of tape because that was all that was necessary to 

keep the slip-top lid on the can. 

6. No Seals on Paint Can or Slip-top Lids 

Regardless of the size of the paint cans or slip-top cans, there were no seals on either 

the cans or the lids. 

DATA L1MITATONS: 

The information is from their best recollection. 

?ff:.te: 
6/19/2012 Acceptable Knowledge Expert: Rand 
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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: D013 

Category: 
C - Correspondence 

't/ D - Documents 
M - Miscellaneous 
P - Procedures 
DR - Discrepancy Resolution 

U - Unpublished Documents 

Acceptable Knowledge Documentation Type: 

't/ TRU Waste Management Program Information 

't/ Waste Stream-Specific Information 

..t Supporting Information 

Title of Source Document: Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 
Knowledge Information Summary (AKIS) 

Source Document Reference Information (author(s), document and revision number, date, publisher): TWCP-PLAN- 

0.2.7-001,7, February 28,2003 

AK# a 

PR4 

PR7, 
WS1 

WS1, 
WS2, 
WS3, 
WS4, 
WS9, 
WS11, 
WS12 

PR1, 
PR2 

WS6, 
S16 

WS2, 
WS8, 
WS9, 
WS11 

WS6 

Source 
Doc. 

Page # b 

3-Jan 

Atts 2, 3 

Att 4 (1-73) 

1, Att 1 

10-Jan 

13 

21 

AK Information Summary 

2.0 TRU Waste Management Program InformationTRU waste generators at LANL are required 

to complete forms that document the physical, chemical, and hazardous nature of waste and 

provide substantial AK information. These forms are listed in Table 2-1. 

Consolidation of Waste Streams from AKIS R.5 into AKIS R.7 LANL TRU Waste Streams 

See LANL TRU Waste Stream Summary Sheets 

1.0 Introduction The principal missions of LANL include research, design, development, and 
analysis of nuclear weapons components... The facility is divided into 49 technical areas (shown 

on the map in Attachment 1) where TRU waste has been, and continues to be, generated as a 

result of research and development activities... 

3.0 Procedure for Delineation of Waste StreamsBecause waste items from different PIS codes 

were often packaged together in a waste container, the assignment of TA-55 waste containers to 

waste streams" reflects primarily the physical form of the bulk of the waste.3.1 T A-3 Waste 
Streams3.2 TA-21 Waste Streams3.3 TA-48 and TA-49 Waste Streams3.4 TA-50 Waste 
Streams3.5 "TA-55 Waste Streams3.6 Miscellaneous Generators Waste Streams 

Because the higher plutonium and americium content in liquid wastes received from TA-55, this 

waste is pretreated at T A-50 using a smaller clarifier/filtration unit.... Effluent from this 

pretreatment system is fed into the primary system for further treatment; sludge from this 

pretreatment process is cemented using Portland cement. The cemented sludge is stored at TA- 
54 

Prior to 1983, the liquid wastes received from T A-55 were mixed waste from other facilities 
before treatment. This resulted in the final dewatered sludge being classified as TRU waste 
because the level of activity in the sludge exceeded limits for low-level radioactive waste. The 
sludge vacuum filter was replaced in 1983 and the pretreatment system was also installed. 

ORIGINAL 
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Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0013 

AK# a 
Source 

Doc. 
Page # b 

WS8, 
WS9 

WS8 

WS9 

WS1, 
WS12 

WS1, 
WS12 

WS1, 
WS12 

102 

AK Information Summary 

21 

Beginning in July 1985, activity levels in the dewatered sludge dropped below 100 nCi/g which 

allowed the sludge to be disposed of as low-level radioactive waste. The wastes from T A-55 are 
now processed through the pretreatment system, from which the cemented sludge liquid is 

classified as TRU waste. The sludge is assayed before disposal and if determined to be TRU, is 

sent to T A-54 for storage. 

Water generated during size reduction, together with the dross from cutting operationss, is 

solidified in containers using gypsum or Portland cement and placed into a SWB with the size- 
reduced waste item. Oils are absorbed using vermiculite in a 1-gallon can and placed in TRU 
waste containers. 

22 The following wastes generated at TA-55 are fixed with cement: evaporator salts and evaporator 
bottoms from nitrate recovery operations; aqueous liquid or mixtures therof from analytical 
operations; waste oils and organics; and fine particulate materials such as ash, dried filter 

residues, and hydroxide cake. 

Waste materials to be cemented are segregated according to nuclear material type and matrix 
type and assayed to ensure they meet the radioactivity discard limit. The materials are analyzed 
to prevent a mixture of potentially incompatible waste that may result in unacceptable chemical 
reactions or destabilization of the cement mixture. 

22 

97 LANL TRU Waste Stream Summary: 
Waste Stream ID: LA-TA-55-38 
Title: Mixed Cemented Inorganic Homogenous Solid Waste, TA-55 
Short Description: Mixed cemented inorganic process solids generated at the TA-55 Plutonium 
Facility (PF-4) resulting from facility and equipment oprations. 
WMC: S3100 
TRUCON: LA114 
TWBIR ID: LA-M4 

The list of applicable EPA HWN's is also included. 

99 

Long Description: Solidified inorganic process solids generated form facility and equipment 
operations and maintenance. This waste includes process leached solids, ash, filter cakes, 
salts, metal oxides, fines, or evaporator bottoms stabilized in Portland or gypsum cement. This 
waste also includes spent samples received from T A-3, CMR Building. 

LANL TRU Waste Stream 
Waste Stream ID: LA-TA-55 
Waste Stream Title: Mixed Cemented Organic Homogecous Solid Waste, TA-55 
WMC: S3100 
TRUCON: LA126 
TWBIR ID: LA-M1 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented organic process solids and emulsified solvents and oils 
generated at the TA-55 Plutonium Facility (PF-4) resulting from facility and equipment operations 
and maintenance. 
Long Description: Solidified organic process solids and up to six liters of emulsified solvents and 
oils generated from faciloity and equipment operations and maintenance. This waste consists of 
process leached solids, filter cakes, or evaporator bottoms stabilized in Portland or gypsum 
cement. 

LANL TRU Waste Stream 
Waste Stream ID: LA-TA-55 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory Source Document Tracking Number: D013 

AK# a 
Source 

Doc. 
Page # b 

AK Information Summary 

Waste Stream Title: Mixed Organic (absorbed on vermiculite) Homogenous Solid Waste 
containing PU-238, T A-55 
WMC: S3100 
TRUCON: LA126 

A list of applicable EPA HWNs is also included. 

WS1, 
WS12 

103 

Short Description: Mixed solidified (absorbed on vermiculite) organic waste containing Pu-238 
generated at the TA-55 Plutonium Facility (PF-4) resulting from facility and equipment Pu-238 
operations. 
Long Description: Oil on vermiculite waste generated from 238Pu facility operations. 

LANL TRU Waste Stream Summary 
Waste Stream 10: LA-TA-55-49 
Waste Stream Title: Mixed Cemented Inorganic Homogenous Solid Waste containing PU-238, 
T A-55 
WMC: S3100 
TRUCON: LA114 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented inorganic solids containing Pu-238 generated at the T A-55 
Plutonium Facility (PF-4) resulting from facility and equipment Pu-238 operations. 
Long Description: Solidified inorganic process solids from plutonium processing operations to 

fabricate heat sources using Pu-238 supplied by the Savannah River Site. This includes 
process leached solids, salts, and metal oxides. 

Source Document Data Limitations (if any): 

1. Container List not available (available electronically). Individual waste stream volumes not available. 

Acceptable Knowlege Expert: 

Date: 
if õ1JS1 

Print 

a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 
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r(s): LA-CIN01.001, LA-MHD01.001 , LA-MIN02-V.001 

Source Document Tracking Number: 0013 
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\';1 0 - Documents 
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Knowledge Information Summary (AKIS) 

Source Document Reference Information (author(s), doc ent and revision number, date, publisher): TWCP-PLAN- 

0.2.HI01, 7, February 28, 2003 

Source 
Doc. 

Page # b 

3-Jan 2.0 TRU Waste Management Program Inform ionTRU waste generators at LANL are required 

to complete forms that document the physical, emical, and hazardous nature of waste and 
provide substantial AK information. These forms a listed in Table 2-1. 

Ails 2, 3 Consolidation of Waste Streams from AKIS R.5 into 

AK# a 

PR4 

PR7, 
WS1 

WS1, 
WS2, 
WS3, 
WS4, 
WS9, 
WS11, 
WS12 

PR1, 
PR2 

Att 4 (1-73) See LANL TRU Waste Stream Summary Sheets 

1, All 1 1.0 Introduction The principal missions of LANL include research, design, d elopment, and 
analysis of nuclear weapons components... The facility is divided into 49 tech. I areas (shown 

on the map in Altachment1) where TRU waste has been, and continues to be, g erated as a 

result of research and development activities... 

10-Jan 3.0 Procedure for Delineation of Waste Streams Because waste items from different P codes 
were often packaged together in a waste container, the assignment of T A-55 waste cont .ners to 

waste streams. reflects primarily the physical form of the bulk of the waste.3.1 TA-3 Wast 
5treams3.2 TA-21 Waste Streams3.3 TA-48 and TA-49 Waste Streams3.4 TA-50 Waste 
Streams3.5 *fA-55 Waste Streams3.6 Miscellaneous Generators Waste Streams 

13 Because the higher plutonium and americium content in liquid wastes received from TA-55, this 

waste is pretreated at TA-5Q using a smaller clariflerlfiltration unit.... Effluent from this 

pretreatment system is fed into the primary system for further treatment; sludge from this 

pretreatment process is cemented using Portland cement. The cemented sludge is stored at TA- 
54 

WS6, 
516 

WS2, 
WS8, 
WS9, 
WS11 

W56 21 Prior to 1983, the liquid wastes received from TA-55 were mixed waste from other facilities 
before treatment. This resulted in the final dewatered sludge being classified as TRU waste 
because the level of activity in the sludge exceeded limits for low-level radioactive waste. The 
sludge vacuum filter was replaced in 1983 and the pretreatment system was also installed. 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0013 

AK# a 
Source 

Doc. 
Page # b 

WS8, 
WS9 

WS8 

WS9 

WS1, 
WS12 

WS1, 
WS12 

WS1, 
WS12 

102 

AK Information Summary 

21 

Beginning in July 1985, activity levels in the dewatered sludge dropped below 100 nCi/g which 

allowed the sludge to be disposed of as low-level radioactive waste. The wastes from T A-55 are 
now processed through the pretreatment system, from which the cemented sludge liquid is 

classified as TRU waste. The sludge is assayed before disposal and if determined to be TRU, is 

sent to TA-54 for storage. 

Water generated during size reduction, together with the dross from cutting operationss, is 

solidified in containers using gypsum or Portland cement and placed into a SWB with the size- 
reduced waste item. Oils are absorbed using vermiculite in a 1-gallon can and placed in TRU 
waste containers. 

22 The following wastes generated at TA-55 are fixed with cement: evaporator salts and evaporator 
bottoms from nitrate recovery operations; aqueous liquid or mixtures therof from analytical 
operations; waste oils and organics; and fine particulate materials such as ash, dried filter 

residues, and hydroxide cake. 

Waste materials to be cemented are segregated according to nuclear material type and matrix 

type and assayed to ensure they meet the radioactivity discard limit. The materials are analyzed 
to prevent a mixture of potentially incompatible waste that may result in unacceptable chemical 
reactions or destabilization of the cement mixture. 
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97 LANL TRU Waste Stream Summary: 
Waste Stream 10: LA-TA-55-38 
Title: Mixed Cemented Inorganic Homogenous Solid Waste, TA-55 
Short Description: Mixed cemented inorganic process solids generated at the TA-55 Plutonium 
Facility (PF-4) resulting from facility and equipment oprations. 
WMC: S3100 
TRUCON: LA114 
TWBIR 10: LA-M4 

The list of applicable EPA HWN's is also included. 

99 

Long Description: Solidified inorganic process solids generated form facility and equipment 
operations and maintenance. This waste includes process leached solids, ash, filter cakes, 
salts, metal oxides, fines, or evaporator bottoms stabilized in Portland or gypsum cement. This 
waste also includes spent samples received from TA-3, CMR Building. 

LANL TRU Waste Stream 
Waste Stream 10: LA-TA-55 
Waste Stream Title: Mixed Cemented Organic Homogecous Solid Waste, TA-55 
WMC: S3100 
TRUCON: LA126 
TWBIR 10: LA-M1 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented organic process solids and emulsified solvents and oils 

generated at the TA-55 Plutonium Facility (PF-4) resulting from facility and equipment operations 
and maintenance. 
Long Description: Solidified organic process solids and up to six liters of emulsified solvents and 
oils generated from faciloity and equipment operations and maintenance. This waste consists of 

process leached solids, filter cakes, or evaporator bottoms stabilized in Portland or gypsum 

cement. 

LANL TRU Waste Stream 
Waste Stream 10: LA-TA-55 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0013 

AK# a 
Source 

Doc. 
Page # b 

AK Information Summary 

Waste Stream Title: Mixed Organic (absorbed on vermiculite) Homogenous Solid Waste 
containing PU-238, T A-55 
WMC: S3100 
TRUCON: LA126 

A list of applicable EPA HWNs is also included. 

WS1, 
WS12 
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Short Description: Mixed solidified (absorbed on vermiculite) organic waste containing Pu-238 
generated at the TA-55 Plutonium Facility (PF-4) resulting from facility and equipment Pu-238 
operations. 
Long Description: Oil on vermiculite waste generated from 238Pu facility operations. 

LANL TRU Waste Stream Summary 
Waste Stream ID: LA-TA-55-49 
Waste Stream Title: Mixed Cemented Inorganic Homogenous Solid Waste containing PU-238, 
TA-55 
WMC: S3100 
TRUCON: LA114 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented inorganic solids containing Pu-238 generated at the TA-55 
Plutonium Facility (PF-4) resulting from facility and equipment Pu-238 operations. 
Long Description: Solidified inorganic process solids from plutonium processing operations to 
fabricate heat sources using Pu-238 supplied by the Savannah River Site. This includes process 
leached solids, salts, and metal oxides. 

Source Document Data Limitations (if any): 

1. Container list not available (available electronically). Individual waste stream volumes not available. 

Acceptable Knowlege Expert: 

Sheri Nance 

Print 

I ~Ol' ~ Ca1J ~ 
ISign 

Date: flu i Ög:: 

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

The Los Alamos National Laboratory (LANL) has developed this Los Alamos National Laboratory 
Transuranic Waste Characterization Acceptable Knowledge Information Summary (AK Information 

Summary) (formerly called the Los Alamos National Laboratory Transuranic Waste Characterization 

Sampling Plan) to meet the requirements of Attachment B, Waste Analysis Plan (WIPP W AP), to the 

Hazardous Waste Facility PermítfÓr the Waste /solation Pilot Plant (EPA ID No. NM 4890I39088-TSDF) 

to provide transuranic (TRU) waste management information. This document contains a summary of the 

following infOlmation concerning contact-handled (CH) TRU and remote-handled (RH) TRU waste 

characterization activities at LANL: 

. Identification and description of waste streams 

. Identification of applicable waste matrix codes (WMCs) for each waste stream consistent with 

the Waste Isolation Pilot Plant Transuraníc Waste Baseline Inventory Report (CAO-94-1005) 
(TWBIR) and the DOE Waste Treatability Group Guidance (DOE/LLW-217) 

. Identification of applicable waste material parameters for each waste stream 

. Description of acceptable knowledge (AK) to be used in waste characterization activities 

. Methods of Resource Conservation and Recovery Act (RCRA) characterization and assignment 

of U .$. Environmental Protection Agency (EP A) hazardous waste numbers for a waste stream 

. Waste stream delineation for newly generated waste 

. Container selection and retrieval-related issues, operational constraints, and as-Iow-as- 
reasonably-achievable (ALARA) concerns 

More detailed information specific to individual waste generation processes is given in the AK Summary 
Report series. 

Los Alamos is located in north central New Mexico, approximately 60 miles north-northeast of 
Albuquerque. LANL is owned by the u.s. Department of Energy (DOE) and is operated jointly by DOE and 
the University of California. The principal missions of LANL include research, design, development, and 

analysis of nuclear weapons components; support to research programs in the national interest; energy and 

environmental research; and environmental management. The facility is divided into 49 technical areas 
(TAs) (shown on the map in Attachment 1) where TRU waste has been, and continues to be, generated as a 

result of research and development activities, processing and recovery operations, and decontamination and 

decommissioning (D&D) projects. 

Although TRU waste can be generated at several research facilities at LANL, the TAs that primarily 

continue to generate or store TRU waste include T A-3 [Chemistry and Metallurgy Research Facility 

(CMR)], TA-50 [Radioactive Liquid Waste Treatment Facility (RLWTF), the Radioactive Material 

Research, Operations, and Demonstration (RAMROD) Facility, and the Waste Characterization, Reduction, 

and Repackaging (WCRR) Facility], TA-54 (TRU waste storage domes, pads, pits, trenches, and shafts), and 
T A-55 (Plutonium Facility). The waste genemted or stored at these T As will be characterized in accordance 

with the QAPjP, the Los Alamos National Laboratory Transuraníc Waste Certification Plan (TWCP-PLAN- 
0.2.4-001) (Certification Plan), the WIPP WAP, and the Contact-Handled Transuranic Waste Acceptance 
Criteriafor the Waste Isolation Pilot Plant (DOE/WIPP-02-3122) (CH-W AC). 



TWCP-PL^ N -0.2. 7 -00 I.R. 7 

Date: 02/21</03 

SectÎon 1.0 
Page 2 of2 

LANL undertook a review of the process used for the original waste stream delineation and consolidated 

many waste streams that are derived from the same process and that are similar in physical form. A 

comparison of the waste streams delineated in Revision 5 of this document with the new waste streams in the 

present revision is given in Attachment 2. 
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2.0 TRU WASTE MANAGEMENT PROGRAM INFORMA nON 

An organization diagram for the TRU waste characterization and certification project, known as Project 
20 10, is provided in the QAPjP, Section A. The LANL organization responsible for implementation of 
the QAPjP is the Risk Reduction and Environmental Stewardship (RRES) Division. The LANL RRES- 
Waste Disposition (WD)program office provides the primary interface to the DOE. Jointly, DOE and the 

WD program office negotiate yearly funding and performance measures for WD programs at LANL, 
including Project 20 I O. 

The LANL Site Project Manager is responsible for overseeing all TRU waste characterization and 

certification activities at LANL. The Project 20]0 project manager is responsible for project planning and 
coordinating with TRU waste generators and TRU waste management personnel to ensure that waste is 

selected for characterization using the information in this AK Information Summary. The project leader 

coordinates Project 2010 activities with TRU waste management personnel at T A-54, Area G, which is 

currently operated by the Facility and Waste Operations (FWO) division, for retrieval and 
characterization activities associated with waste in the TRU storage domes. These activities include the 

TRU Waste Inspectable Storage Project (TWISP) for retrieval of waste in earthen covered storage and its 

placement in an inspectable configuration in aboveground storage domes. A related project, the Drum- 
Vent System (DVS) project, vents retrieved drums prior to storage. Large objects, crates, and fiberg!ass- 

reinforced plastic-coated plywood (FRP) boxes are scheduled for size reduction and packaging into drums 
in the Decontamination and Volume Reduction System (DVRS) project. 

Generators of newly generated waste are responsible for ensuring that their waste is properly 
characterized during packaging. The Project 2010 Waste Certification Official provides the primary 
interface to newly generated waste generators. Newly generated waste does not undergo radiography (and 

visual examination) as part of the Project 2010 operations. Rather, LANL generators document and verify 
the waste matrix parameter categories and waste material parameters at the time of packaging. As waste is 

packaged, a second, qualified operator reviews the contents of a waste container and veritíes that the waste 
matrix code and waste material parameters are reported correctly. Procedures for wa<;te packaging are 
documented through a Transuranic Waste Interface Document (TWID) and are audited and approved by 
CBFO. All retrievably stored waste that is repackaged for shipment to WIPP is considered newly generated 

waste for the assignment of TRU Package Tnmsporter-II (TRUP ACT-II) content (TRUCON) codes and is 

visually characterized at the time of repackaging. 

Generators of newly generated waste are required to document AK information for their waste in AK 
Summary Reports submitted to Project 20]0. Debris waste is characterized using AK exclusively. 
Homogeneous solids and soiVgravel wastes are characterized using AK, supplemented with random 
sampling of homogeneous solids and soil/gravel at the frequency of once per year or once per process batch. 

AK documentation for repackaged waste may also be revised if segregation of waste items occurs during 

repackaging. 

TRU waste generators at LANL are required to complete forms that document the physical, chemical, and 

hazardous nature of waste and provide substantial AK information. These forms are listed in Table 2~ I, 
together with the general types of information contained on the fonns and an assessment of each fonn's 
applicability (i.e., whether it is specific to a waste stream, waste item, or waste container). Waste 
generators must complete a Waste Profile Form (WPF) for waste-stream specific information (Processing 
WPFs and CWDRs [AP-SWO-002]). This form documents the results of the waste generating process, 
the location of waste generation, the physical form of the waste, the RCRA-regulated constituents present, 
and the radionuclides present. For routinely generated waste streams (i.e., process waste streams), a new 
WPF must be completed annually to ensure the information is current and correct. Attached to the WPF is 
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the "Land Disposal Restrictions Notification form." This form further documents the RCRA-regulated 
nature of waste. Specifically, this form includes information on (a) RCRA characteristics (i.e., 
ignitability, corrosivity, reactivity, toxicity), (b) "f-listed" solvents, (c) other listed wastes, and 
(d) underlying hazardous constituents that are known or suspected of being present in the waste. The 
information on the WPF must be certified as correct, as evidenced by the signature of the waste generator. 
Additional information that contributes to AK or process description is contained in facility procedures 
and chemical lists. These are summarized in AK Summary Reports (prepared in accordance with 
Acceptable Knowledge Documentation [TWCP-QP-I.I-021]) that are submitted to Project 20 I 0 for 
review. The AK Summary Reports are updated every two years, or whenever a change to a process 
occurs. These reports provide auditable AK files for each waste stream and are maintained as records in 
the Project 20 10 Records Management/Document Control (RMDC) Center. 

Waste generation information for individual waste containers is required to be documented on the TRU 
Waste Storage Record (TWSR). This form documents the type of packaging, generating organization, 
radionuclide and hazardous material content of the waste, dose rates, TRUCON code, and storage site 
information (e.g., building number, location, date of receipt). This information is entered into a TRU 
waste database by personnel from the FWO Integrated Information Management (JIM) group and is then 
compiled in the AK Information Summary as it becomes available. 

Project 2010 conducts all activities in accordance with ALARA to minimize exposure to workers and the 
environment. Considering the nature of the waste, it is difficult to project any specific activity that may be 
disrupted because of ALARA concerns. However, if a particular waste container selected for ReRA 
characterization or visual examination presents an unreasonable exposure risk, another container will be 
randomly chosen as a replacement. 
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3.0 PROCEDURE FOR DELlNEA TION OF WASTE STREAMS 

For the purposes of this AK Infonnation Summary, CH TRU and RH TRU wa:>te (both mixed and non- 

mixed) are referred to as TRU waste. This AK Information Summary includes records for retrievably stored 

waste located at T A-54, Area G that was generated from 1970 to present and for newly generated waste from 

various T As as records from the generator become available. 

This AK Information Summary describes the delineation of waste streams using AK and provides a listing of 
containers assigned to each waste stream. The LANL TRU waste streams are listed in Attachment 3. A waste 

stream is defined in the WIPP W AP a<; wa<;te material generated from a single process or activity that is 

similar in material, physical form, and hazardous constituents. The WIPP W AP requires the use of AK for 

waste stream delineation. The EPA allows the use of AK to determine if a waste is hazardous under RCRA. 
AK refers to the identification of hazardous characteristics of the waste based on documented knowledge 

about the materials or processes used to generate the waste. This may include the use of waste generation 

records, past sampling and analytical data, operating procedures associated with waste generation processes, 

material inputs to waste generation processes, and the time period during which the wa<;te was generated. 

AK information is used by Project 2010 to delineate waste streams on the basi:> of physical fonn, waste 

generation process, and the type and quantity of RCRA-regulated constituents. 

A vail able information required by the WIPP W AP for each waste stream is included in the waste stream 

summaries located in Attachment 4 of this AK Information Summary. This information is updated through 

interim changes or revisions to thi:> AK Information Summary. AK documentation is compiled into auditable 

files for each waste stream. These records, called AK Sununary Reports, are maintained in the RMDC 
Center. The Project 2010 [still listed as TWCP] record numbers of the AK documentation and 

characterization data available for each waste stream are indicated in the waste stream summaries, if 
available. 

Many sources were used in compiling the waste stream information presented in this AK Information 

Summary. The primary source of database information was the "Los Alamos National Laboratory 

Transuranic Waste Database" (hereinafter referred to as the TA-54 TRU Waste Database). This database 

is presently maintained by the FWO-I1M group and consists of a listing for all TRU waste in storage at 

LANL T A-54. Along with the waste container identification number, the database contains site-based 

waste identifiers (Item Description Codes [IDCs], Radioactive Solid Waste Disposal [RSWD] codes, 
TRUCON codes), generator assay results, generator location and organization, date packaged, container 

type, and current location. 

Waste generator databases are also used. TRU waste generated by the T A-55 facility is tracked in the T A- 
55 Waste Management System (WMS) which contains information similar to that in the TA-54 TRU 
Waste Database, plus additional data on the waste material content and generating process. The TA-55 
WMS is maintained by TA-55 waste management personnel as described in section 7.2 of the TA-55 
Transuranic Waste Interface Document (TWID) (NMT7-AP-OI2). Older versions of the TA-55 waste 

database have been archived a:> "95drum" and "95ncdrum" (TWCP-6988). 

Using this database information, wa<;te streams are delineated broadly using the following hierarchy: 

I 
. Location of waste generation by T A 

2. Waste fonn (i.e., debris or homogeneous) and 

3. Mixed (i.e., RCRA-regulated) or non-mixed 
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The T A where waste generation took place is the first division for waste sU'eam delineation because waste- 

generating activities differed by location within LANL. For example, certain waste generated at T A-3 
resulted from chemical or metallurgical operations, while certain waste generated at T A-50 resulted from the 

treatment of wastewater. Because of different processes and missions associated with TRU waste, T As 

provide a logical first division for waste streams. 

The physical form of a waste stream (i.e., debris or homogeneous) determines characterization requirements. 

Because of this, waste streams are broadly divided based on physical form. They are further subdivided 

based on the major material component.. that make up the waste matrix. The determination of physical form 
and waste matrix is based on the various waste identification schemes used at LANL and include IDes, 
RSWD codes, and TRUCON codes. For T A-55 wastes, this determination relies heavily on waste matrix 
descriptions from the TA-55 WMS database. 

Waste streams are designated as mixed or non-mixed based on available AK of waste generating 

processes and the existence of a "Waste Profile Request Form" (WPRF) number. LANL developed the 

WPRF system to delineate mixed and non-mixed waste streams. In searching the TA-54 TRU Waste 
Database, if a WPRF number is available for a particular waste container, then a search of the "EPA 
code" field is undertaken. If EP A hazardous waste numbers appear in the "EP A code" field, the waste is 

considered mixed, and the EP A code is conservatively assigned to the waste stream. If no EP A hazardous 

waste numbers are found for any containers in the waste stream, the waste is considered non-mixed. If 
waste containers do not have an associated WPRF number, the waste is conservatively assumed to be 
mixed. Most waste generated prior to the development of the WPRF system in 1992 is, therefore, 
assumed to be mixed. The exception is waste generated at T A-55 for which additional process 
information is available in the TA-55 WMS database. Homogeneous waste streams from TA-3, TA-21, 
T A-50, and T A-55 will be characterized for RCRA-regulated constituents using sampling and analysis to 

make a final mixed versus non-mixed determination. The strategy for RCRA characterization of 
homogeneous wastes is illustrated in Figure 3-1. 

Additional process information is available for T A-55 waste through the process/status (PIS) code that was 
assigned to each waste item to track its process of origin. The PIS codes for recently generated waste items 

are included in the TA-55 Waste Management System database. PIS codes for waste items generated after 
about 1992 are available in the original drum packaging records archived at T A-55. Work to compile PIS 

code information for waste generated prior to 1992 has met with only limited success because of 
incomplete PIS code entries. 

Because waste items from different PIS codes were often packaged together in a waste container, the 
assignment of T A-55 waste containers to waste streams reflects primarily the physical form of the bulk of 
the waste. Determination of the appropriate EPA hazardous waste numbers for each waste container 
depends on the process origin of items in the container. Use of the PIS codes, combined with process 
infonnation gained from archived procedures and interviews with experts, allows assignment of EPA 
hazardous waste munbers to items in a waste container. Waste containers without complete PIS code 

information are conservatively considered to be mixed. 

To facilitate a logical and efficient approach to waste certification and characterization, waste streams 
may be further delineated into lots based on current location. This allows characterization of portions of 
waste streams as they become accessible. The assignment of waste stream lots is based on current TRU 
waste retrieval and certification plans. 

Most TRU waste at LANL is currently considered retrievably stored regardless of its date of generation. 
Waste is considered newly generated only after the completion and CBFO approval of the Certification Plan, 
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RTL regulatory threshold limit 

UCLro - upper 90-percent one-sided confidence limit 

Figure 3-1. Statistical Approach to Sampling and Analysis of Waste Streams 
of Retrievably Stored Homogeneous Solids and SoilJGravel 
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the facility-specific TWlDs, and the facility~specific certification and characterization procedures. Newly 
generated wa<;te is included in this AK Information Sununary by incOIporation into existing waste streams as 
appropriate or through creation of new waste streams for new waste generation processes. 

The waste streams in this AK Information Swmnary are correlated with waste streams in LANL's 
submittal to the TWBIR. TWBIR waste streams are LANL-wide, rather than T A or process specific waste 
streams. Accordingly, numerous AK Information Summary waste streams may be included in one 
TWBIR waste stream. 

The information contained in the TA-54 TRU Waste Database was used to develop lists of waste 
containers for each retrievably stored waste stream. The container list is found in Attachment 5 (provided 

electronically in a Microsoft Access database) and contains the following data, by waste container, for 
each retrievably stored waste stream 

. Package identification (unique container identification number) 

. Container type (e.g., 55-gal. drum, standard waste box [SWB]) 

. WPF identification number 

. T A and building where waste was generated 

. Group that generated the waste 

. RSWD code, IDe, and TRUCON code, as applicable 

. Current storage location 

. Package Date 

. Volume and Gross Wt ofpackages 

. Waste Type (Retrievably Stored or Newly Generated) 

. Vent Date 

In the Container Table, the following Column Headings are used: 

Waste Type Classifies waste as uR" for retrievably stored, or "N" for newly generated 
I waste types; mandatory field 

waste_stream Indicates the waste stream to which a given package belongs; mandatory 
..field 

drumid . I Lists the unique package identifier for each waste package; mandatory field 

RSWD ,Radioactive Solid Waste Disposal (RSWD) Code assigned to a given 
package; its format is the letter "A" followed by 2 digits; field is left blank if 

,.no code was assigned by the waste generator 

Generator Indicates the facility that generated the waste package. The code consists of 
the number assigned to a T A, followed by dash, and a combination of letters 
and numbers coding a particular place in the area; an entry of 00-0000 
indicates that the place of generation is not known 

GRP Indicates the group that generated the waste, and is listed for all packages 

IDC Item Description Codes; field is left blank if no code was assigned by the 

generator 
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TRUCON TRUCON code indicates the code assigned by the generator to the waste 
package for the purpose of transport of the wastes. The format consists of LA 
followed by 3 digits that may be followed by a letter; the number indicates 
the waste matrix type and the letter codes for the type and number of layers 

of packaging used in the waste container. The TRUCON code assigned by 
the generator is subject to change during waste certification based on the 
results of Project 2010 characterization activities. The field is left blank ifno 
code was assigned by the waste generator. 

WPF Lists the document identifier for the appropriate Waste Profile Form; field is 

left blank if no WPF was identified by the waste generator 

Current Location Present storage location for the container (usually Pit, Pad or Building 
number); field is left blank jflocation is not indicated in the TRU Waste 
Management database 

Closure date Closure date for the container if given by the waste generator; otherwise, the 

field is left blank 

Package date The date on which a data package was generated for a waste container. It is 

assumed to be reasonably close to the container closure date. In rare cases, 
these dates may differ by as much as a few years. The container closure date 
is always prior to the package date. All containers have an entry for this 

parameter. 

Vent date The most recent date for installation of a filter on the waste container; the 
field is left blank if the date is not available or if no filter was installed. 

Container Container Type; indicates the type of container in which the waste is 

packaged. The format consists either of the name of the container as 
indicated by its standardized volume (e.g., 55 Gal, 85 Gal), or an 
abbreviation, such as "SWB" for Standard Waste Box, or "Other" for less 

common types of containers. 

GrossWT Gross weight of a waste container in pounds (lb), rounded to the nearest 
integer; field is left blank if the generator did not provide a weight 

PKG_Volume Container volume, in cubic meters, with 3 decimal places. All containers 
have volumes listed. 

Status Comment Place for miscellaneous comment about the status of the container. For 
example, overpacked, repacked, etc. 

Total volumes for each waste stream were calculated based on the number and types of containers. Standard 
volumes were used in these calculations for each container type as follows: l-gal. drum (0.00379 m\ 2-gal. 
drum (0.00758 m\ IS-gal. drum (0.057 m\ 30-gal. drum (0.114 m\ 55-gal. drum (0.208 m\ 80-gal. 
drum (0.303 m3), 83-gal. drum (0.314 m\ 85-gal. drum (0.322 m\ SWB (1.90 m3), and FRP crate (3.17 
m3). For the purposes of calculating volumes for the waste streams, all crates were assumed to be FRPs and 
all FRPs were assumed to measure 4 ft x 4 ft x 7 ft. 
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Waste generation activities conducted at each of the major waste-generating TAs covered by this AK 
Information Summary are summarized in the following paragraphs. The specific considerations used for 

waste stream delineation for each T A are also discussed. 

3.1 TA-3 Waste Streams 

The CMR, at T A-3, contains facilities for analytical chemistry and metallurgical research. Waste streams 

relevant to this AK Infonnation Summary arc primarily debris waste. These waste streams are segregated on 

the basis of generating location [i.e., the wing of the CMR (i.e., Building TA-3-29) from which the waste 
originates). Waste generating location is correlated to either analytical chemistry or metallurgical research 

activities. The waste streams are further segregated on the basis of combustibility. Combustible waste 

streams contain those items that can be reduced to ash, such as paper, rags, plastics, rubber, and other similar 

materials. Noncombustible waste streams contain those items that cannot be reduced to ash, such as glass, 

ceramic, porcelain, metal, absorbed solutions, immobilized powders, equipment, and similar items. This is 

consistent with waste packaging procedures used at the CMR building. 

For TA-3, waste containers were correlated to particular waste streams on the basis of the generating 
organization name. The organization name was generally indicative of the type of operation performed (i.e., 
chemistry or metallurgy). For the purposes of this AK Information Summary, chemistry operations were 
associated with the following group names: CHMI, CLSI, CMBI, CMBII, CMBI4, CSTl, HI, H7, HSEI, 
INCll, and MSTI4. The following group names were associated with metallurgy operations: CMB5, 
CMB8, CMBlO, CMB13, CNC4, ENG4, MST5, MSTlO, and NMT5. Based on the operation, waste 

containers are assigned to specific waste streams. 

3.2 TA-21 Waste Streams 

Before 1978 and the transfer of plutonium operations to TA-55, plutonium recovery and processing 

operations were conducted at TA-2 I; these operations were similar to those presently conducted at T A-55. 
Because these operations are similar, the wastes resulting from past operations at T A-2I are the same as 

certain wastes currently generated at T A-55. 

TRU waste generated at TA-2I includes solid waste resulting from the treatment of wastewater 
originating within T A-21 and from D&D activities at the facility (Safety Analysis Report for the Waste 

Management Operations at TA-50 and the Radioactive Liquid Waste Treatment Facility at TA-21 [E- 
ET/WCRRF-REPORT-002]). Wastewater was treated using a process of flocculation, clarification, and 

vacuum filtration identical to that used in the RL WTF at T A-50. The effluent from this T A-21 treatment 
facility was piped to TA-50. The dewatered sludge generated from the TA-2I treatment facility was 

drummed and assayed prior to storage at T A-54. Debris wastes are generated through D&D activities at 
the facility. 

3.3 T A-48 and T A-49 Waste Streams 

Research activities at T A-48 and T A-49 generated limited amounts of TRU debris waste. They are 
segregated into separate waste streams based on the generating process. 

3.4 T A-SO Waste Streams 

T A-50 houses the primary liquid waste treatment facility for LANL, the RL WTF (Safety Analysis Report for 
the Waste Management Operations at TA-50 and the Radioactive Liquid Waste Treatment Facility at TA-21 
[E-ET/WCRRF-REPORT-002]). This facility receives untreated liquid wastes through gravity-fed pipelines 
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from various LANL facilities. Allhough the primary waste forms produced at T A-50 are sludges from 

wastewater treatment, solid debris wastes are generated by laboratory operations, maintenance, and 

decontamination activities. Chemistry laboratories are located at T A-50 for analysis of wastewater and 

environmental media, particularly soils. Decontamination activities were performed in a high bay and in 

fume hoods located at T A-50 until 12/99. 

The main liquid waste treatment operation conducted at the RL WTF consists of two c1ariflocculators 
operated in series tor the removal of radionuclides and some heavy metals. The radionuclides are removed 

from the liquid waste stream by the addition of f1oc-tonning chemicals, which complex with the 

radionuclides and settle to the bottom of the clarifier tanks as a sludge. The sludge is subsequently drained to 
a sludge tank, dewatered using a precoat-type rotary drum vacuum filter, and drummed for disposal. 

Because of the higher plutonium and americium content in liquid wastes received from T A-55, this waste is 

pretreated at T A-50 using another, smaller clarifier/filtration unit and operations similar to those described 

for the primary wastewater treatment process. Effluent from this pretreatment system is fed into the primary 
system for further treatment; sludge from this pretreatment process is cemented using Portland cement. The 
cemented sludge is stored at T A-54 for eventual disposal at WIPP. 

Prior to 1983, the liquid wastes received from T A-55 were mixed with wastes from other facilities before 

treatment. This resulted in the final dewatered sludge being classified as TRU waste because the level of 
activity in the sludge exceeded the limits for low-level radioactive waste. The sludge vacuum filter was 
replaced during a plant upgrade project in 1983, at which time the pretreatment system was also installed. 

Beginning in July 1985, activity levels in the dewatered sludge dropped below 100 nei/g, which allowed the 
sludge to be disposed of as low-level radioactive waste. The wastes from TA-55 are now processed through 

the pretreatment system, from which the cemented sludge liquid is classified as TRU waste. Consequently, 

the dewatered sludge from the primary RLWTF system now meets the standards for disposal as low-level 
radioactive waste; however, the sludge is assayed before disposal and, if determined to be TRU, is sent to 
T A-54 for storage and eventual disposal at WIPP. 

Building 69 at TA-50 is the WCRR Facility, formerly known as the Size Reduction Facility (SRF). This 
building is specifically designed for the size reduction of nonroutine waste items (e.g., gloveboxes) that are 
too large to fit into standard waste containers, such as 55-gal. drums and SWBs. A plasma torch is used to 

cut up large items, the pieces of which are placed into SWBs for storage and eventual disposal. In addition to 
size reduction operations, the WCRR Facility also perfonns visual examination and repackaging of waste. 
Wastes generated from these activities, other than the size-reduced items, include dross from the plasma 
cutting operations, oils and other liquids removed from items that will undergo size reduction, and water, 
which is used as a secondary gas during plasma cutting. Water generated during size reduction, together with 
the dross from the cutting operation, is solidified in a container using gypsum or Portland cement and placed 

into an SWB with the size-reduced waste item. Oils are absorbed using vermiculite in a I-gal. can and placed 
into TRU waste containers. 

3.5 TA~55 Waste Streams 

Plutonium operations have been conducted at LANL since 1943. From 1945 until 1978, plutonium 
operations were conducted at T A-21. Beginning in January 1978, plutonium operations have been conducted 
at the PF-4 facility at T A-55. The PF-4 facility was constructed to consolidate and upgrade plutonium 
operations, and was designed specifically to meet the needs of plutonium handling and processing (Final 
Safety Analysis Report of the Los Alamos National Laboratory Plutonium Facility [TA-55 FSAR)). 

T A-55 operations include the following: 
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. Preparing ultra-pure plutonium metal, alloys, and compounds 

. Preparing specific alloys on a large scale, including casting and machining these materials into specific 
shapes 

. Detennining high-temperature lhennodynamic and physical properties of plutonium 

. Reclaiming plutonium from scrap and residues produced by numerous feed sources 

. Disassembling components for inspection and analysis 

. Manufacturing parts on a limited basis 

. Processing 238Pu and the associated production of heat sources 

Although the manufacturing and research operations performed at T A-55 result in the production of 
plutonium-contaminated scrap and residues, these are processed to recover as much plutonium as is 

practical. T A-55 has extensive capabilities for the extraction and recovery of plutonium from residues and 

scraps generated from operations at various LANL facilities, other DOE sites, and radioactive sources from 

commercial industry. These recovery processes, including nitrate-based, chloride-based, mechanical, and 
pyrochemical operations, as well a<; associated maintenance operations, are the source of the TRU wastes 

generated at TA-55. 

TRU wastes generated at T A-55 include liquid and solid wa<;tes. Liquid waste is concentrated and the 

distillate transferred to T A-50 for further processing. Solid waste management operations performed at 
T A-55 include the following: 

. Segregation and packaging of solid debris waste 

. Segregation and packaging of non routine (oversize) debris waste 

The following wastes generated at T A-55 are fixed with cement: 

. Evaporator salts and evaporator bottoms from nitrate recovery operations 

. Aqueous liquid wastes or mixtures thereof from analytical operations 

. Waste oils and organics 

. Fine particulate materials, such as ash, dried filter residues, and hydroxide cake 

Waste materials to be cemented are segregated according to nuclear material type and matrix type and 
assayed to ensure that they meet the radioactivity discard limit. In addition, the materials are analyzed to 

prevent a mixture of potentially incompatible wastes that may result in Wlacceptable chemical reactions or 
destabilization of the cement mixture. 

Debris wastes result from routine operational, maintenance, decontamination, or decommissioning activities. 

Waste items include room trash, glovebox trash, and equipment. Debris is segregated according to the waste 

matrix (i.e., glass, combustibles, metal, and slag/crucibles). Before being accepted by waste management 

personnel, these items are certified to meet the WIPP wa<;te acceptance criteria (e.g., depressurizing aerosol 

cans, removing free liquids from containers, neutralizing rags or other items saturated with corrosive 
chemicals). The certified wastes are packaged into 55-gal. drums according to the waste matrix type. Wastes 
contaminated with different isotopes may occasionally be placed into the same waste container, but the 

waste matrix is the same. The wastes are accumulated until the container is full, the weight limit is reached, 
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or the limit of 200 fi:;sile gram equivalents of mpu per 55-gal. drum is reached. The container is placed in 

the PF-4 basement for temporary storage, prior to transfer to T A-54. 

Nonroutine solid TRU waste items are generally large pieces of equipment that are removed from 
gloveboxe:; or laboratories within PF-4. The items are disassembled, if necessary, certified to meet the WIPP 
waste acceptance criteria, and prepared for disposal. The wastes are usually segregated by nuclear material 
type and packaged into SWBs for storage at TA-54 and ultimate disposal at WIPP. Very large items will be 
size-reduced at a new facility expected to be operational at T A-54, Area G in 200 \. 

3.6 Miscellaneous Generators Waste Streams 

Waste from miscellaneous generators is segregated into separate waste streams. 

Waste stream IT -00-01 contains waste generated between ] 975 and ] 984 by the Inhalation Toxicology 
Research Institute (ITRI) run by Lovelace on Kirtland Air Force Base. Classified as laboratory 
combustible and non-combustible debris, it may contain rags, tools, and biological waste and is 

contaminated with 139PU. 

Waste stream OS-oo-Ol contains sealed radioactive sources recovered by the Off-Site Source Recovery 
(OSR) Project. These sources consist of radio nuclide (actinide) solids (e.g., Am, Pu, AmBe or PuBe) that 
are encapsulated in metal jackets. The actinides are either metal or metal oxides. Waste is non-mixed and 
consists of metal debris. 

SL-OO-O I contains non-combustible debris generated by Sandia National Laboratories in 1976. 

PX-OO-OI contains combustible debris generated by the PANTEX project. 

3.7 Crates from Demolltion and Decommissioning 

Crates from demolition and decommissioning are segregated into separate waste streams, based on the 
technical areas from which they originate. At least two waste streams, one mixed and one non-mixed, are 
generally assigned for each lA. 

3.8 Miscellaneous Waste 

Waste that has not been assigned to one of the waste streams described above is assigned to one of seven 
waste streams for miscellaneous waste: 

· Waste stream TA-OO-OI contains retrievably-stored containers with inadequate AK to determine 
their ac;signment to a more specific waste stream. Each of these containers will continue to be 
investigated, and it is expected that some of them will be reassigned to a specific waste stream in the 
future. 

· Waste stream T A-00-02 contains newly generated containers for which complete documentation is 

not yet available. These containers will be assigned to specific waste streams as docwnentation 
becomes available. 

· Waste stream TA-OO-03 contains reactive waste, with EPA hazardous waste nwnber D003, which is 

not WIPP-eligible until remediation to eliminate the reactive characteristic. 
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. Waste stream T A-OO-04 contains crates of waste from demolition and decommissioning activities. 

These crates were reassigned from their old waste streams because they are scheduled to be 

repackaged (and possibly decontaminated) before being characterized for disposal. 

. Waste stream T A-OO-05 contains records of containers that appear to be duplicate entries of 
containers already listed in this document under different container identification numbers. 

. Waste stream T A-OO-06 contains waste that was generated by non-defense programs (non-DP) and 

therefore is not currently WIPP-eligible. 

. Waste stream T A-OO-07 contains waste with undetennined WIPP-eligibility status, primarily due to 
pending assignment of the defense program (DP) status of the containers. 
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No 

action 

TA-OO-Ol 

TA-OO-OI 

Unchanged 

No 

action 

TA-OO-OIA 

TA-OO-Ot 

Eliminated 

Consolidated 
with 

TA-OO-Ol 

TA-00-02 

T 

A-OO-02 

Unchanged 

No 

action 

T 

A-OO-02A 

T 

A-00-02 

Eliminated 

Consolidated 
with 

T 

A-OO-02 

T 

A-OO-03 

TA-OO-03 

Unchanged 

No 

action 

TA-OO-04 

TA-OO-04 

Unchanged 

No 

action 

TA-OO-05 

TA-OO-05 

Unchanged 

No 

action 

T 

A-OO-06 

TA-OO-06 

Unchanged 

No 

action 

T 

A-OO-O? 

T 

A-OO-07 

Unchanged 

No 

action 

TA-03-12 

TA-03-12 

Unchanged 

No 

action 

TA-03-13 

TA-03-13 

Unchanged 

No 

action 

TA-03-14 

TA-03-19 

Eliminated 

Consolidated 
with 

TA-03-19 

TA-03-IS 

TA-03-19 

Eliminated 

Consolidated 
with 

TA-03-19 

TA-03-16 

TA-03-19 

Eliminated 

Consolidated 
with 

T 

A-03-l9 

TA-03-I? 

TA-03-19 

Eliminated 

Consolidated 
with 

T 

A-03-19 
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Stream 
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Action 

TA-03-18 

TA-QO-Ol 

Eliminated 

Consolidated 
with 

TA-OO-OI 

TA-03-19 

TA-03-19 

Enlarged 

ContainersfromTA-03-14, 
]5, 

16, 

17 

moved 

intoTA-03-l9. 

T 

A-03-20 

TA-03-20 

Unchanged 

No 

action 

T 

A-03-21 

TA-03-24 

Eliminated 

Consolidated 
with 

TA-03-40 

(oversized 

crates) 

and 

TA-03-24 

(non-oversized). 

, 

T 

A-03-22 

T 

A-03-24 

Eliminated 

Consolidated 
with 

T 

A-03-24 

TA-03-23 

TA-03-24 

Eliminated 

Consolidated 
with 

TA-03-42 

(oversized 

crates) 

and 

TA-03-24 

(non-oversized). 

TA-03-24 

TA-03-24 

Enlarged 

Containers 
from 

TA-03-21, 
22, 

23,25 

moved 
into 

TA-03-24. 

T 

A-03-25 

TA-03-24 

Eliminated 

Consolidated 
with 

T 

A-03-24 

T 

A-03-26 

TA-03-26 

Enlarged 

Containers 
from 

TA-03-32 

moved 
into 

TA-03-26 

T 

A-03-27 

TA-03-27 

Unchanged 

No 

action 

T 

A-03-28 

TA-03-28 

Unchanged 

No 

action 

TA-03-29 

TA-03-29 

Unchanged 

No 

action 

TA-03-30 

T 

A-03-30 

Unchanged 

No 

action 

TA-03-31 

TA-03-31 

Unchanged 

No 

action 

TA-03-32 

T 

A-03-26 

Eliminated 

Consolidated 
with 

T 

A-03-26 

TA-03-33 

TA-QO-02 

Eliminated 

Consolidated 
with 

T 

A-OO-02 

T 

A-03-34 

na 

Eliminated 

Empty 

waste 

stream; 
no 

action. 

TA-03-35 

TA-03-12 

Eliminated 

Consolidated 
with 

TA-03-12 

T 

A-03-40 

T 

A-03-40 

Enlarged 

Oversized 

containers 
from 

various 

waste 

streams 

moved 
into 
T 

A-03-40 

TA-03-41 

TA-03-40 

Eliminated 

Consolidated 
with 

T 

A-03-40 

T 

A-03-42 

TA-03-42 

Enlarged 

Oversized 

containers 
from 
T 

A-03-23 

moved 
into 
T 

A-03-40 
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Action 

TA-ll-05 

TA-21-12 

Eliminated 

Consolidated 
with 

TA-21-l2 

TA-ll-06 

TA-21-06 

Unchanged 

No 

action 

TA-ll-07 

TA-11-12 

Eliminated 

Consolidated 
with 

TA-2l-l2; 

oversized 

crates 

moved 
to 

TA-2l-42 

TA-1I-08 

TA-11-12 

Eliminated 

Consolidated 
with 

TA-2l-l2 

TA-ll-09 

TA-2l-12 

Eliminated 

Consolidated 
with 

TA-2l-12 

TA-21-10 

TA-OO-04 

Eliminated 

Consolidated 
with 

TA-OO-04 

TA-21-11 

TA-11-42 

Eliminated 

Consolidated 
with 

TA-2l-42 

TA-21-12 

TA-21-12 

Enlarged 

Containers 
from 

TA-21-l7 

moved 
into 

TA-21-l2 

TA-21-13 

TA-21-13 

Unchanged 

208 

containers 

moved 
to 

new 

waste 

stream 

TA-21-43 

TA-21-l4 

TA-21-l4 

Unchanged 

Oversized 

containers 

moved 
to 

T 

A-21-41 
and 

new 

waste 

stream 
T 

A-2 
I 

-44 

TA-11-15 

TA-21-l5 

Unchanged 

No 

action 

TA-11-16 

TA-21-16 

Unchanged 

No 

action 

TA-11-17 

TA-11-12 

Eliminated 

Consolidated 
with 

TA-2l-l2 

TA-21-18 

na 

Eliminated 

Empty 

waste 

stream; 
no 

action 

required. 

TA-2l-40 

TA-21-40 

Unchanged 

No 

action 

TA-21-41 

TA-2l-4l 

Unchanged 

No 

action 

TA-2l-42 

TA-2l-42 

Unchanged 

No 

action 

na 

TA-2l-43 

New 

New 

waste 

stream 

for 

oversized 

debris 

containers 

na 

TA-2l-44 

New 

New 

waste 

stream 

for 

oversized 

debris 

containers 

TA-48-0l 

TA-48-0l 

Unchanged 

No 

action 

TA-49-01 

TA-49-0l 

Unchanged 

No 

action 
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TA-50-10 

TA-50-10 

Unchanged 

No 

action 

TA-50-11 

TA-50-II 

Enlarged 

Containers 
from 

TA-50-12, 
13, 

14 

moved 
into 

TA-50-1 
1 

TA-50-12 

TA-50-1I 

Eliminated 

Consolidated 
with 

TA-50-1 
1 

TA-50-13 

TA-50-11 

Eliminated 

Consolidated 
with 

TA-SO-l 
1 

TA-SO-14 

TA-50-11 

Eliminated 

Consolidated 
with 

T 

A-50- 
11 

TA-SO-15 

TA-50-IS 

Unchanged 

Oversized 
crates 

moved 
to 

TA-50-40 

TA-50-16 

TA-SO-IS 

Eliminated 

Consolidated 
with 

TA-50-15 

T 

A-SO-17 

TA-50-17 

Unchanged 

No 

action 

TA-50-18 

TA-SO-18 

Unchanged 

No 

action 

TA-SO-19 

TA-SO-19 

Unchanged 

No 

action 

T 

A-SO-20 

TA-SO-20 

Unchanged 

No 

action 

T 

A-SO-40 

TA-50-40 

Unchanged 

No 

action 

TA-SO-41 

TA-SO-41 

Unchanged 

No 

action 

TA-S5-l8 

T 

A-55-30 

Eliminated 

Consolidated 
with 

TA-55-30 

TA-SS-19 

TA-S5-I9 

Enlarged 

Containers 
from 

TA-55-19A, 
25, 

28, 

28A 

moved 
into 

TA-55-19 

TA-SS-19A 

T 

A-S5-1 
9 

Eliminated 

Consolidated 
with 

T 

A-55-l9 

T 

A-S5-20 

TA-5S-20 

Unchanged 

No 

action 

TA-SS-21 

TA-S5-21 

Unchanged 

No 

action 

T 

A-SS-2l 
A 

TA-SS-21 

Eliminated 

Consolidated 
with 

T 

A-55-21 

T 

A-55-22 

T 

A-55-22 

Unchanged 

No 

action 

TA-55-23 

T 

A-S5-23 

Unchanged 

No 

action 
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T 

A-55-23A 

T 

A-55-23 

Eliminated 

Consolidated 
with 

T 

A-55-23 

TA-55-24 

T 

A-55-24 

Unchanged 

No 

action 

T 

A-55-25 

TA-55-25 

Unchanged 

No 

action 

TA-55-25A 

T 

A-55-25 

Eliminated 

Consolidated 
with 

T 

A-55-25 

T 

A-55-26 

T 

A-55-25 

Eliminated 

Consolidated 
with 

TA-55-25 

TA-55-27 

TA-55-30 

Eliminated 

Consolidated 
with 

T 

A-55-30 

TA-55-28 

TA-55-28 

Unchanged 

No 

action 

TA-55-28A 

TA-55-28 

Eliminated 

Consolidated 
with 

T 

A-55-28 

TA-55-30 

TA-55-30 

Enlarged 

Containers 
from 

TA-55-18, 
27, 

31, 

54, 

55 

moved 
into 

TA-55-30 

T 

A-55-31 

TA-55-30 

Eliminated 

Consolidated 
with 

T 

A-55-30 

TA-55-32 

T 

A-55-32 

Unchanged 

No 

action 

T 

A-55-33 

TA-55-33 

Enlarged 

Containers 
from 
T 

A-55-51) 
52 

moved 
into 
T 

A-55-33 

T 

A-55-34 

T 

A-55-34 

Unchanged 

No 

action 

TA-55-35 

T 

A-55-38 

Eliminated 

Consolidated 
with 

T 

A-55-38 

TA-55-36 

T 

A-55-38 

Eliminated 

Consolidated 
with 

T 

A-55-38 

T 

A-55-37 

na 

Eliminated 

Empty 

waste 

stream; 
no 

action 

required 

TA-55-38 

TA-55-38 

Enlarged 

Containers 
from 
T 

A-55-35, 
36 

moved 
into 
T 

A-55-38 

T 

A-55-39 

TA-55-39 

Unchanged 

No 

action 

TA-55-41 

TA-55-41 

Unchanged 

No 

action 

TA-55-42 

T 

A-55-56 

Eliminated 

Consolidated 
with 

T 

A-55-56 

TA-55-43 

TA-55-43 

Enlarged 

Containers 
from 

TA-55-45, 
47 

moved 
into 

TA-55-43 
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Action 

T 

A-55-44 

TA-55-44 

Enlarged 

Containers 
from 

TA-55-46 

moved 
into 

TA-55-44 

T 

A-55-45 

TA-55-43 

Eliminated 

Consolidated 
with 

T 

A-55-43 

T 

A-55-46 

TA-55-44 

Eliminated 

Consolidated 
with 

TA-55-44 

T 

A-55-47 

T 

A-55-43 

Eliminated 

Consolidated 
with 

TA-55-43 

T 

A-55-48 

TA-55-48 

Unchanged 
! 

No 

action 

TA-55-49 

TA-55-49 

Unchanged 

No 

action 

T 

A-55-50 

na 

Eliminated 

Empty 

waste 

stream; 
no 

action 

required 

T 

A-55-51 

T 

A-55-33 

Eliminated 

Consolidated 
with 

TA-55-33 

T 

A-55-52 

TA-55-52 

Changed 

Wipp-eligible 

containers 

moved 
to 

TA-55-33 

T 

A-55-53 

TA-55-53 

Unchanged 

No 

action 

T 

A-55-54 

T 

A-55-30 

Eliminated 

Consolidated 
with 

TA-55-30 

T 

A-55-55 

TA-55-30 

Eliminated 

Consolidated 
with 

T 

A-55-30 

TA-55-56 

TA-55-56 

Unchanged 

No 

action 

T 

A-55-60 

TA-55-60 

Unchanged 

No 

action 

TA-55-61 

T 

A-55-61 

Unchanged 

No 

action 

T 

A-55-62 

T 

A-55-62 

Unchanged 

No 

action 

T 

A-55-63 

TA-55-63 

Unchanged 

No 

action 
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In 
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Stream 

Title 

Category 

WMC 

TWBIR 
ID 

Non-Mixed 

Mixed 

Noncombustible 
and 

Combustible 
Debris 

Waste 

generated 
by 

LA-IT 

-00-01 

Inhalation 

Toxicology 

Research 

Institute 

Debris 

85400 

Mixed 

LA-OS-OO-Ol 

Non-mixed 

Defense 

Program 

Off-site 

Source 

Recovery 

Sealed 

Sources 

Debris 

S5400 

Non-mixed 

Non-mixed 

Non-Defense 

Program 

Off-site 

Source 

Recovery 

Sealed 

LA-OS-OO-02 

Sources 

Debris 

S5400 

Non-mixed 

LA-PX-OO-O 
I 

Mixed 

Combustible 
Debris 

Waste 

generated 
by 

PANTEX 

Debris 

S5300 

Mixed 

Mixed 

Noncombustible 
Debris 

Waste 

generated 
by 

Sandia 

National 

LA-SL-OO-OI 

Laboratories 

Debris 

S5400 

Mixed 

LA-TA-OO-Ol 

Retrievably-stored 

containers 

awaiting 

assignment 
to 

waste 

streams 

Unknown 

S9000 

Mixed 

LA-TA-OO-02 

Newly-generated 

containers 

awaiting 

assignment 
to 

waste 

streams 

Unknown 

S9000 

Mixed 

LA- 
T 

A-OO-03 

Reactive 

Waste 

Unknown 

S9000 

Mixed 

LA 
- 

T 
A 

-00-04 

Oversized 

containers 

awaiting 

assignment 
to 

waste 

streams 

Unknown 

S9000 

Mixed 

LA 
- 

T 
A 

-00-05 

Duplicate 

Entry 

Container 
IDs 

Unknown 

S9000 

Mixed 

LA- 
T 

A-OO-06 

Non-Defense 

Program 

Waste 

Unknown 

S 

9000 

Mixed 

LA-TA-OO-07 

Waste 

with 

Undetermined 

WIPP-Eligibility 

Unknown 

S9000 

Mixed 

LA-TA-03-12 

Mixed 

Combustible 
Debris 

Waste, 

TA-03, 

CMR 

Wings 

3,5, 

and 
7 

Debris 

85300 

LA-MI6 

Mixed 

LA-TA-03-13 

Non-mixed 

Combustible 
Debris 

Waste, 
T 

A-03, 

CMR 

Wings 
3, 
5, 

and 
7 

Debris 

85300 

LA-Tl6 

Non-mixed 

LA-TA-03-19 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-03, 

CMR 

Wings 
3, 
5, 

and 
7 

Debris 

85400 

LA-MI4 

Mixed 

LA-TA-03-20 

Mixed 

Combustible 
Debris 

Waste, 

TA-03, 

CMR 

Wings 
2 

and 
4 

Debris 

85300 

LA-MI6 

Mixed 

LA-TA-03-24 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-03, 

CMR 

Wings 
2 

and 
4 

Debris 

85400 

LA-MI4 

Mixed 
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Summary 

Mixed 
/ 

ID 

Waste 

Stream 

Title 

Category 

WMC 

TWBIR 
TO 

Non-Mixed 

Mixed 

Noncombustible 

Contact-Handled 
Hot 

Cell 

Debris 

Waste, 

TA-03, 

LA- 
T 

A-03-26 

CMR 

Wing 
9 

Debris 

S 

5400 

LA-MIS 

Mixed 

Mixed 

Noncombustible 

Remote-Handled 
Hot 

Cell 

Debris 

Waste, 
T 

A-03, 

LA-TA-03-27 

CMR 

Wing 
9 

Debris 

S5400 

LA-R.\1l4 

Mixed 

LA- 
T 

A-03-28 

Mixed 

Cement 

Paste 

Homogeneous 
Solid 

Waste, 

TA-03, 

CMR 

Facility 

Homogeneous 

S3100 

LA-M3 

Mixed 

LA- 
T 

A-03-29 

Non-mixed 

Plutonium-Contaminated 
Soil 

Waste, 

TA-03 

Soil/Gravel 

S4100 

LA-T7 

Non-mixed 

Mixed 

Organic 

(Absorbed 
on 

Vermiculite) 

Homogeneous 
Solid 

Waste, 

LA- 
T 

A-03-30 

T 

A-03, 

CMR 

Facility 

Homogeneous 

S3100 

LA-M2 

Mixed 

Mixed 

Cemented 

Inorganic 

(Leached 

Process 

Solids) 

Homogeneous 
Solid 

LA- 
T 

A-03-31 

Waste, 

TA-03, 

CMR 

Facility 

Homogeneous 

S3100 

LA-M4 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA-TA-03-40 

Oversized, 

TA-03, 

CMR 

Facility 

Debris 

S5400 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 
HEPA 

Filter 

Debris 

Waste, 

LA- 
T 

A-03-42 

Oversized, 

TA-03, 

CMR 

Facility 

Debris 

S5400 

Mixed 

LA- 
T 

A-21-06 

Mixed 

Combustible 
Debris 

Waste, 

TA-21 

Debris 

S5300 

LA-M14 

Mixed 

LA-TA-21-l2 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-21 

Debris 

S5400 

LA-MI4 

Mixed 

Mixed 

Cemented 

Wastewater 

Treatment 

Sludge 

Homogeneous 
Solid 

LA-TA-21-13 

Waste, 
T 

A-21 

Homogeneous 
S 

3100 

LA-M8 

Mixed 

LA-TA-21-14 

Non-mixed 

Plutonium-Contaminated 
Soil 

Waste, 

TA-2l 

Soil/Gravel 

S4100 

LA- 
T7 

Non-mixed 

Mixed 

Organic 

(Absorbed 
on 

Vermiculite) 

Homogeneous 
Solid 

Waste, 

LA-TA-21-15 

TA-21 

Homogeneous 

S3100 

LA-MI6 

Mixed 

LA-TA-21-l6 

Mixed 

Cemented 

Inorganic 

Homogeneous 
Solid 

Waste, 

TA-21 

Homogeneous 
S3 

100 

LA-M4 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA-TA-21-40 

Oversized, 

TA-21 

Debris 

S5400 

Mixed 
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Non-Mixed 

Non-mixed 

Demolition 
and 

Decommissioning 
Soil 

Waste, 

Oversize.d, 
T 

A- 

LA-TA-21-41 

21 

Soil/Gravel 

S4100 

Non-mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA-TA-21-42 

Oversized, 
T 

A-2l 

Debris 

S5400 

Mixed 

Mixed 

Sludge 

and 

Cemented 

Inorganic 

Homogeneous 
Solid 

Waste, 

LA-TA-21-43 

Oversized, 
T 

A-2l 

Homogeneous 

S3100 

Mixed 

Non-mixed 

Demolition 
and 

Decommissioning 
Soil 

Waste, 

Oversized, 
TA- 

LA-TA-21-44 

21 

Soil/Gravel 

S41 
00 

Non-mixed 

LA-TA-48-01 

Non-mixed 

Noncombustible 
and 

Combustible 
Debris 

Waste, 
T 

A-48 

Debris 

S5400 

Non-mixed 

LA-TA-49-01 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-49 

Debris 

85400 

Mixoo 

Non-mixed 

Vacuum 

Filter 

Cake 

Homogeneous 
Solid 

Waste, 

TA-50, 

LA-TA-50-10 

RL 

WTF 

Homogeneous 
83 

100 

LA-T8 

Non-mixed 

LA-TA-50-11 

Mixed 

Combustible 
Debris 

Waste, 

TA-50, 

WM-66 

Debris 

85300 

LA-M16 

Mixed 

LA-TA-50-15 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-50, 

WCRRF 
and 

SRF 

Debris 

S5400 

LA-M 
14 

Mixed 

Mixed 

Cemented 

Wastewater 

Treatment 

Sludge 

Homogeneous 
Solid 

LA-TA-50-17 

Waste, 

TA-50, 

RLWTF 

Homogeneous 

S3100 

LA-M3 

Mixed 

Mixed 

Cemented 

Caustic 

Liquids 

Homogeneous 
Solid 

Waste, 

TA-50, 

LA-TA-50-18 

RL 

WTF 

Homogeneous 

S3100 

LA-M3 

Mixed 

LA-TA-50-19 

Mixed 

Vacuum 

Filter 

Cake 

Homogeneous 
Solid 

Waste, 

TA-50, 

RLWTF 

Homogeneous 
S3 

120 

LA-M8 

Mixed 

LA- 
T 

A-50-20 

Non-mixed 

Plutonium-Contaminated 
Soil, 
T 

A-50 

Soil/Gravel 

S41 
00 

LA-T7 

Non-mixed 

Mixed 

Decontamination 
and 

Decommissioning 

Noncombustible 
Debris 

LA-TA-50-40 

Waste, 

TA-50, 

Oversized 

Debris 

85400 

Mixed 

Mixed 

Decontamination 
and 

Decommissioning 

Noncombustible 
Debris 

LA-TA-50-41 

Waste, 

TA-50, 

Oversized 

Debris 

85400 

Mixed 
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ID 
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Stream 

Title 
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WMC 
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ID 

Non-Mixed 

LA- 
T 

A-55-19 

Mixed 

Combustible 
Debris 

Waste, 
T 

A-55 

Debris 

S5300 

LA-MI6 

Mixed 

LA- 
T 

A-55-20 

Non-mixed 

Combustible 
Debris 

Waste, 
T 

A-55 

Debris 

S5300 

LA 
- 

T] 
6 

Non-mixed 

LA-TA-55-21 

Mixed 

Metal 

Debris 

Waste, 

TA-55 

Debris 

551 
]0 

LA-M]O 

Mixed 

LA-TA-55-22 

Non-mixed 

Metal 

Debris 

Waste, 
T 

A-55 

Debris 

S5110 

LA-Tl2 

Non-mixed 

LA- 
T 

A-55-23 

Mixed 

Glass 

Debris 

Waste, 
T 

A-55 

Debris 

S5120 

LA-M] 
1 

Mixed 

LA- 
T 

A-55-24 

Non-mixed 
Glass 

Debris 

Waste, 

TA-55 

Debris 

55120 

LA-Tll 

Non-mixed 

LA-TA-55-25 

Mixed 

HEP 
A 

Filter 

Debris 

Waste, 
T 

A-55 

Debris 

554]0 

LA-MI2 

Mixed 

LA-TA-55-28 

Mixed 

Leaded 

Glove 

Debris 

Waste, 

TA-55 

Debris 

55311 

LA-M9 

Mixed 

LA-TA.55-30 

Mixed 

Noncombustible 
Debris 

Waste, 

TA-55 

Debris 

55400 

LA-MI2 

Mixed 

Mixed 

Inorganic 

(Uncemented 

Hydroxide 

Filtrate 

Cake) 

Homogeneous 

LA-TA-55-32 

Solid 

Waste, 

TA-55 

Homogeneous 

53100 

LA-M8 

Mixed 

Mixed 

Organic 

(Absorbed 
on 

Venniculite) 

Homogeneous 
Solid 

Waste, 

LA- 
T 

A-55-33 

TA-55 

Homogeneous 

S3]00 

LA-M2 

Mixed 

Mixed 

Uncemented 

Inorganic 

(Nitrate 

Salts) 

Homogeneous 
Solid 

Waste, 

LA-TA-55-34 

TA-55 

Homogeneous 

53100 

LA-M6 

Mixed 

LA- 
T 

A-55-38 

Mixed 

Cemented 

Inorganic 

Homogeneous 
Solid 

Waste, 

TA-55 

Homogeneous 

53100 

LA-M4 

Mixed 

LA-TA-55-39 

Non-mixed 

Pyrochemical 
Salts 

Homogeneous 
Solid 

Waste, 

TA-55 

Homogeneous 

53100 

LA-T5 

Non-mixed 

LA-TA-55-41 

Mixed 

Cemented 

Organic 

Homogeneous 
Solid 

Waste, 

TA-55 

Homogeneous 

53100 

LA-MI 

Mixed 

LA-TOO4, 
LA- 

TOO5, 

LA-Tl2, 

LA- 
T 

A-55-43 

Non-mixed 

Combustible 
Debris 

Waste 

containing 

Pu-238, 

TA-55 

Debris 

55400 

LA-Tl6 

Non-mixed 

LA-MI2, 
LA- 

LA- 
T 

A-55-44 

Mixed 

Combustible 
Debris 

Waste 

containing 

Pu-238, 

TA-55 

Debris 

55400 

MI6 

Mixed 
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Non-Mixed 

Mixed 

Organic 

(Absorbed 
on 

Vermiculite) 

Homogeneous 
Solid 

Waste 

LA-TA-S5-48 

containing 

Pu-238, 

TA-55 

Homogeneous 

S3100 

Mixed 

Mixed 

Cemented 

Inorganic 

Homogeneous 
Solid 

Waste 

containing 
Pu- 

LA-TA-5S-49 

238, 
T 

A-55 

Homogeneous 

53]00 

Mixed 

Mixed 

Non-WIPP 

Eligible 

Corrosive 

Organic 

(Absorbed 
on 

Vermiculite) 

LA-TA-55-52 

Homogeneous 
Solid 

Waste, 

TA-55 

Homogeneous 

S3100 

Mixed 

LA-TA-55-53 

Mixed 

Pyrochemical 
Salts 

Homogeneous 
Solid 

Waste, 

TA-55 

Homogeneous 
S3 

100 

Mixed 

LA-TA-55-56 

Non-mixed 

Noncombustible 
Debris 

Waste, 
T 

A-55 

Debris 

S5400 

Non-mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA-TA-55-60 

Oversized, 

TA-55 

Debris 

S5400 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA- 
T 

A-55-61 

Oversized, 

TA-55 

Debris 

S5400 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 

Noncombustible 
Debris 

Waste, 

LA- 
T 

A-55-62 

Oversized, 

TA-55 

Debris 

S5400 

Mixed 

Mixed 

Demolition 
and 

Decommissioning 
HEPA 

Filter 

Debris 

Waste, 

LA-TA-55-63 

Oversized, 

TA.55 

Debris 

S5410 

Mixed 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-IT-OO-Ol 

Waste Stream Title: Mixed Noncombustible and Combustible Debris Waste generated by 
Inhalation Toxicology Research Institute 

Short Description: Mixed noncombustible and combustible debris generated between 1975 and 
19R4 by the Inhalation Toxicology Rcsearch Institute (ITRI) operated by 
Lovelace at the Kirtland Air Force Base, New Mexico. 

WMC: S5400 

Major WMPs: R, C, PW, 1M, OM, AM, 01 

Minor WMPs: OR, IN 

AK TRUCON: 

TWBIR 10: 

MixedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: Waste was generated between 1975 and 1984 by Inhalation Toxicology 

Research Institute (ITRI) run by Lovelace on the Sandia Base. Laboratory 
waste, may contain rags, tools, biological waste. PU239 waste, may be mixed, 
with unknown RCRA codes. 



TWCP-PLAN-0.2. 7-001 ,R. 7 

Effective Date: 02/28/03 
Attachment 4 

Page 2 of 73 

LANL TRU Waste Stream Summary 

Waste Stream ID: LA-OS-OO-Ol 

Waste Stream Title: Non-mixed Defence Program Off-site Source Recovery Scaled Sources 

Short Description: Defence-related scaled sources recovered off-site and packaged by the Off- 
Site Source Recovery (OSR) Project. 

WMC: S5400 

Major WMPs: OM 

Minor WMPs: 

AK TRUCON: SQ120A 

TWBIR ID: 

MixedINonmixed: Non-mixed 

EP A HWNs: 

Long Description: Sources are radionuclide (actinide) solids (e.g., Am, Pu, AmBe or PuBe) that 
are encapsulated in metal jackets. The actinides are either meta] or metal 
oxides. 
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'LANL TRU Waste Stream Summary 

Waste Stream ID: LA-OS-OO-02 

Waste Stream Title: Non-mixed Non-Defence Program Off-site Source Recovery Sealed Sources 

Short Description: Non-defence related sealed sources recovered off-site and packaged by the 

Off-Site Source Recovery (OSR) Project. 

WMC: S5400 

Major WMPs: OM 

Minor WMPs: 

AK TRUCON: SQ120A 

TWBIR ID: 

MixedlNonmixed: Non-mixed 

EP A HWNs: 

Long Description: Sources are radionuclide (actinide) solids (e.g., Am, Pu, AmBe or PuBe) that 

an: encapsulated in metal jackets. The actinides are either metal or metal 
oXIdes. Waste ofnon-defenee origin. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: I.A-PX-OO-OI 

Waste Stream Title: Mixed Combustible Debris Waste generated by PANTEX 

Short Description: Mixed combustible debris generated by PANTEX. 

WMC: S5300 

MajorWMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, OJ, TN, OR 

AK TRUCON: 

TWBIR ID: 

MixedINonmixed: Mixed 

EP A HWNs: Unknown 

Long Description: Off-Site combustible debris generated by PANTEX project. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-SL-OO-OI 

Waste Stream Title: MIxed Noncombustible Debris Waste generated by Sandia National 
Laboratory 

Short Description: Mixed noncombustible and combustible debris generated by Sandia National 
Laboratory (SNL). 

WMC: 85400 

Major WMPs: 1M, OM, AM, Ol 

Minor WMPs: R. C. PW, OR, IN 

AKTRUCON: 

TWBIR lD: 

MixedlNonmlxcd: Mixed 

EP A HWNs: DOO~ 

Long Description: Ofr -Site waste. Non-combustible debris generated by Sandia Laboratory. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A..oO..ol 

Waste Stream Title: Rctricvably-stored containers awaiting assignment to waste streams 

Short Description: (Not a detìned waste stream.) 

WMC: 89000 

Major WMPs: 

Minor WMPs: 

AK TRUCON: various 

TWBIR ID: 

Mixed/Nonmixed: Mixed 

EP A HWNs: 0004,0005,0006,0007,0008,0009,0010,0011 ,DO 18,00 19,0021, 
0022,0035,003~.0039 ,0040, FOO 1 ,F002,F003.F005 

Long Description: Miscellaneous waste not captured in any existing waste stream category 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-l"A-OO-02 

Waste Stream Title: Newly-generated containers awaiting assignment to waste streams 

Short Description: (Not a defined waste stream.) 

WMC: 89000 

Major WMPs: 

Minor WMPs: 

AK TRUCON: various 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: DOO4,D005,D006,D007.D008,D009.DOIO,DOII,DOI8,D019,D021, 
D022,D035,D038,D039,D040,FOO 1 ,F002,F003,F005 

Long Description: Containers will be moved to appropriate waste streams in a future revision of 
MIS as sufficient data becomes available. 
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LANL TRU Waste Stream Summary 

Wastc Stn:am ID: LA-TA-OO-03 

Waste Stream Title: Reactive Waste 

Short Description: (Not a defined waste stream.) 

WMC: 89000 

Major WMPs: 

Minor WMPs: 

AK TRUCON: vanous 

TWBIR JD: 

Mixed/Nonmixed: Mixed 

EPA HWNs: 0003,0004,D005,0006,0007,0008,0009,00] 0,001 1,0018,0019, 0021, 
0022,0035,0038,0039 ,D040,FOO 1 ,F002,F003,F005 

Long Description: Miscellaneous waste stream contains reactive waste. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA.-TA-OO-04 

Waste Stream Title: Oversized containers awaiting assignment to waste streams 

Short Description: (Not a defined waste stream.) 

WMC: S9000 

Major WMPs: 

Minor WMPs; 

AK TRUCON; vanous 

TWBIR ID: 

MixedlNonmlxed: Mixed 

EPA HWNs: Unknown 

Long Description: Crates awaiting assignment to a proper waste stream. 
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LANL TRU Waste Stream Summary 

Wastc Strcam 10: I.A-TA-OO-OS 

Waste Stream Title: lJupli(;atc Entry Container IDs 

Short Description: (Not a defined waste stream.) 

WMC: 89000 

Major WMPs: 

Minor WMPs: 

AKTRUCON: various 

TWBIR ID: 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,DOO6,D007,D008,D009,DOlO,DOl1,D018,D019,D021, 
D022,D035,D03 8,D039,D040,FOO I ,F002,F003,F005 

Long Description: Drums are already accounted for under different drum id. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-OO-06 

Waste Stream Title: Non-Defence Program Waste 

Short Description: (Nol a defined waste stream.) 

WMC: 89000 

Major WMPs: 

Minor WMPs: 

AK TRUCON: vanous 

TWBIR ID: 

MixedINonmlxed: Mixed 

EP A HWNs: 0004,0005,0006,0007 ,0008,D009,DO I O,DO 11 ,DO J 8,00 19,D021, 
D022,D035,D038,0039,0040,FOO l,F002,F003,F005 

Long Description: (NONDP) Containers are not allowed to be shipped to WIPP. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-OO-07 

Waste Stream Title: Waste with Undetermined WIPP-Eligibility 

Short Description: (Not a defined waste stream.) 

WMC: S9000 

Major WMPs: 

Minor WMPs; 

AK TRUCON: vanous 

TWBIR ID: 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOll,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO 1 ,F002,F003,F005 

Long Description: There is no currently available data if waste was generated in a defense 
program or in a non-defense program. Drums will be moved to appropriate 

wasIl' stream when the data is available. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-03-12 

Waste Stream Title: Mixed Combustible Debris Waste, TA-03, CMR Wings 3, 5, and 7 

Short Description: Mixed combustible debris waste generated at the T A-03 Chemistry and 
Metallurgy Research (CMR) Facility in Wings 3, 5, and 7 resulting from 
facility and equipment operations and maintenance. Debris waste includes 

paper, rags, plastic, rubber, wood-based HEPA filters, and other plastic-based 
and cellulose-based debris waste. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, OI, IN, OR 

AK TRUCON: LA 116 

TWBIRID: LA-MI6 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOI0,DOII,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I ,FOO2,F003,F005 

Long Description: Combustible waste generated through facility and equipment operations and 
maintenance. This 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, 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, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar 
materials. The waste may also contain a small fraction of noncombustible 
solids (e.g., scrap metals, metal lids). 
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LANL TRU Waste Stream Summary 

Waste Stream JD: I.A-l'A-03-13 

Waste Stream Title: Non-mixed Combustible Debris Waste, TA-03, CMR Wings 3, 5, and 7 

Short Description: Non-mixed combustible debris waste generated at the T A-03 Chemist!)' and 

Metallurgy Research (CMR) Facility in Wings 3, 5, and 7 resulting from 
facility and equipment operations and maintenance. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, 01, IN, OR 

AI( TRUCON: LAI16 

TWBIR ID: LA-TI6 

Mixed/Nonmixed: Non-mixed 

EP A HWNs: 

Long Description: Combustible waste generated through facility and equipment operations and 

maintenance. This 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, tape, polyethylene, and vinyl; gloves; 
plastic vials; polystyrene; Tygon robing; 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, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and simílar 
materials. The waste may also contain a small fraction of noncombustible 
solids (e.g., scrap metals, metal lids). 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-03-19 

Waste Stream Title: Mixed Noncombustible Debris Wasle, TA-03, CMR Wings 3, 5, and 7 

Short Description: Mixed noncombustible debris waste generated at the TA-03 Chemistry and 

Metallurgy Research (CMR) Facility in Wings 3, 5, and 7 resulting from 
facility and equipment operations and maintenance. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBIR ID: LA-M14 

MlxcdlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOlO,D011,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: This waste stream contains both combustible and noncombustible waste. 
Combustible waste is generated from tàcility and equipment operations and 
maintenance. Combustible 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, 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, 
cardboard, laboratory coats and coveralls, booties and cotton gloves, and 
similar materials. Noncombustible scrap waste is also generated from facility 

and equipment operations and maintenance. Noncombustible waste includes 

items such as small tools, cans, small equipment items, and broken glass. This 
waste consists of glass waste including, but not limited to, discarded labware, 
windows, and bottles; metal waste including motors, pumps, tools, and process 
equipment; leaded rubber, and metal waste including lead-lined glovebox 
gloves discarded along with metal waste, such as motors and tools. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-03-20 

Waste Stream Title: Mixed Combustible Debris Waste, T A-03, CMR Wings 2 and 4 

Short Description: Mixed combustible debris waste generated at the T A-03 Chemistry and 

Metallurgy Research (CMR) Facility in Wings 2 and 4 resulting from facility 

and equipment operations and maintenance. 

WMC: S5300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, 01, IN, OR 

AK TRUCON: LAI16 

TWBIR ID: LA-M I 6 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,D010,DOI I,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO 1 ,F002,F003,F005 

Long Description: Combustible waste generated from facility and equipment operations and 

maintenance. This 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, 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, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar materials. 
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l~ANL TRU Waste Stream Summary 

Waste Stream ID: LA- TA-03-24 

Waste Stream Title: Mixed Noncombustible Debris Waste, TA-03, CMR Wings 2 and 4 

Short Description: Mixed noncombustible debris waste generated at the TA-03 Chemistry and 
Metallurgy Research (CMR) Facility in Wings 2 and 4 resulting from facility 
and equipment operations and maintenance. 

WMC: 85400 

Major WMPs: TM, OM, AM, OJ 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBJR ID: LA-M 14 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOll,D018,DOI9,D02I, 
D022,D035,D038,D039,D040,FOO I,F002,F003,F005 

Long Description: This waste stream contains both combustible and noncombustible waste. 
Combustible waste is generated from facility and equipment operations and 
maintenance. Combustible 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, 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, 
cardboard, laboratory coats and coveralls, booties and cotton gloves, and 
similar materials. Noncombustible scrap waste is also generated from facility 
and equipment operations and maintenance. Noncombustible waste includes 
items such as small tools, cans, small equipment items, and broken glass. This 
waste consists of glass waste including, but not limited to, discarded labwarc, 
windows, and bottles; metal waste including motors, pumps, tools, and process 
equipment; leaded rubber, and metal waste including lead-lined glovebox 
gloves discarded along with metal waste, such as motors and tools. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-03-26 

Wastc Strcam Title: Mixed Noncombustible Contact-Handled Hot Cell Debris Waste, TA-03, 
CMR Wing 9 

Short Description: Mixed contact-handled hot cell waste, including both noncombustible and 
combustible debris waste fonns, gem,'Tatcd at the TA-03 Chemistry and 
Metallurgy Research (CMR) Facility in Wing 9 resulting from facility and 
equipment operations and maintenance. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBIR ID: LA-MI5 

Mixed/Nonmixcd: Mixed 

EP A HWNs: DOO4,D005,D006,D007 ,D008,D009,DO I O,DO Il,D018,D019,D021, 
D022,D035,D038,D039 ,D040,FOO I ,F002,F003,F005 

Long Dcscriptlon: Contact-handled hot cell waste, including both combustible and 
noncombustible waste fonns, generated from facility and equipment 
operations and maintenance. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-03-27 

Waste Stream Title: Mixed Noncombustible Remote-Handled Hot Cell Debris Waste, TA-03, 
CMR Wing 9 

Short Description: Mixed remote-handled hot cell waste, including both noncombustible and 
combustible debris waste forms, generated at the Chemistry and Metallurgy 
Research (CMR) Facility in Wing 9 resulting from facility and equipment 
operations and maintenance. 

WMC: 85400 

Major WMPs: Unknown 

Minor WMPs: Unknown 

AK TRUCON: LAI25 

TWBIR 10: LA-RMI4 

MixedlNonmlxed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOll,D018,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: This waste stream contains both combustible and noncombustible waste that is 
considered to be rcmotc1y handled. Combustible waste is generated from 
facility and equipment operations and maintenance. Combustible 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, 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, cardboard, laboratory coats and 
coveralls, booties and cotton gloves, and similar materials. Noncombustible 
scrap waste is also generated from facility and equipment operations and 
maintenance. Noncombustible waste includes items such as small tools, cans, 
small equipment items, and brokcn glass. This waste consists of glass waste 
including, but not limited to, discarded labware, windows, and bottles; metal 
waste including motors, pumps, tools, and process equipment; leaded rubber, 
and metal waste including lead-lined glovebox gloves discarded along with 
metal waste, such as motors and tools. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-03-28 

Waste Stream Title: Mixed Cement Paste Homogeneous Solid Waste, TA-03, CMR Facility 

Short Description: Mixed cemented sludge and solidified aqueous waste generated at the T A-3 
Chemistry and Metallurgy Research (CMR) Facility resulting from facility and 
equipment operations and maintenance. 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LA 111 

TWBIR 10: LA-M3 

Mixed/Nonmixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009,0010,001 1,001 8,DOI 9,002 1 
, 

0022,0035,D038,0039 ,0040,FOO I,F002,F003,F005 

Long Description: Solidified aqueous waste and cemented sludge generated from facility and 
equipment operations and maintenance. The sludge is a residue from 
numerous treatment and filtration operations involving aqueous liquid 
radioactive waste. This treatment produces a thin sludge (approximately 25 
percent solids) that is alkaline and is compatible with Portland cement. Final 
cemented waste monoliths are produced by mixing the waste in 55-gallon steel 
drums containing empirically determined quantities of sludge, Portland 
cement, vermiculite, and sodium silicate. 
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LANL TRU Waste Stream Summary 

Waste Stream lD: LA- T A-03-29 

Wastc Stream Title: Non-mixed Plutonium-Contaminated Soil Waste, TA-03 

Short Description: Non-mixed soil waste contaminated with transuranie material generated at T A- 
03. 

WMC: S4100 

Major WMPs: S 

Minor WMPs: 

AK TRUCON: 

TWBIR ID: LA-T7 

MixedlNonmixed: . Non-mixed 

EP A HWNs: 

Long Description: Soils contaminated with transuranie material resulting from facility and 
equipment operations and maintenance. 
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LANL TRU Waste Stream Summary 

Waste Stream ill: LA- T A-03-30 

Waste Stream Title: MIxed Organic (Absorbed on Vcnniculite) Homogeneous Solid Waste, TA- 
03, CMR Facility 

Short Description: Mìxed solidified (abosrbed on vermiculite) organic liquids generated at the 

TA-03 Chemistry and Metallurgy Research (CMR) Facility resulting from 
facility and equipment operations and maintenance. 

WMC: 83 100 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAI26 

TWBIR ID: LA-M2 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOII,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO 1 ,F002,F003,F005 

Long Description: Organic liquids (solvents and oils) generated from facility and equipment 

operations and maintenance and absorbed on vermiculite. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA- T A-03-31 

Waste Stream Title: Mixed Cemented Inorganic (Leached Process Solids) Homogeneous Solid 
Waste, TA-03, CMR Facility 

Short Description: Mixed solidified inorganic process solids generated at the T A-03 Chemistry 
and Metallurgy Research (CMR) Facility resulting from facility and 
equipment operations and maintenance. The homogeneous waste consists of 
process leached solids, ash, filter cakes, salts, metal oxides, fines, and 
evaporator bottoms stabilized in Portland or gypsum cement. 

WMC: S3100 

Major WMPs; IN 

Minor WMPs: 

AK TRUCON: LAl14 

TWBIR 10: LA-M4 

MixedlNonmixed: Mixed 

EPA HWNs: DOO4,D005,D006,D007,D008,D009,DOlO,DOII,DOI8,DOI9,D021, 
D022,D03 5,D038,D039 ,D040,FOO I ,F002,F003,F005 

Long Description: Solidified inorganic process solids generated from facility and equipment 
operations and maintenance. This waste consists of process leached solids, 
ash, filter cakes, salts, metal oxides, fines, orcvaporator bottoms stabilized in 
Portland or gypsum cement. 



TWCP-PLAN-O.2.7-001 ,R. 7 

Effective Date: 02/28/03 
Attachment 4 

Page 24 of73 

LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-03-40 

Waste Stream Title: Mixed Demolition and Decommissioning Noncombustible Debris Waste, 
Oversized, TA-03, CMR Facility 

Short Description: Mixed debris waste consisting mostly of metals or metal equipment, either 
whole or sectioned, and small volumes of combustibles generated during 
decommissioning, sectioning, and packaging operations at the T A-03 
Chemistry and Metallurgy Research (CMR) Facility, Wings 2, 3, 4, and 7. The 
waste forms primarily include gloveboxes, tools, cans, motors, pumps, 
decommissioned process equipment, and ductwork. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OI 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR ID: 

MixedfNonmixed: Mixed 

EP A HWNs: DOO8 

Long Description: to be'provided 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-03-42 

Waste Stream Title: Mixed Demolition and Decommissioning HEPA Filter Debris Waste, 
Oversized, T A-03, CMR Facility 

Short Description: Mixed HEPA filter debris waste generated at the TA-03 Chemistry and 
Metallurgy Research (CMR) Facility, Wings 2, 3, 4, 5, and 7 resulting from 
facility and equipment operations and maintenance. A small fraction of 
combustible waste (mainly plastic packaging) may also be present in the waste 
stream. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: to be provided 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-21-06 

Waste Stream Title: Mixed Combustible Debris Waste, TA-21 

Short Description: Mixed combustible debris waste generated at T A-21 from facility and 
equipment operations and maintenance. The debris waste includes paper, rags, 
plastic, rubber, wood-based HEPA filters, and other plastic-based and 
cellulose-based debris waste. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, 01, IN, OR 

AKTRUCON: LAl16 

TWBIR ID: LA-MI4 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOlO,DOII,DOI8,DOI9,D021, 
D022,D035 ,D038,D039,D040,FOO I ,F002,F003 ,F005 

Long Description: Combustible waste generated from facility and equipment operations and 
maintenance. This 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, 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, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar 
materials. The waste may also contain a small fraction of noncombustible 
solids (e.g., scrap metals, metal lids). 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-21-12 

Waste Stream Title: Mixed Noncombustible Debris Waste, TA-21 

Short Description: Mixed noncombustible debris waste generated at T A-21 resulting from facility 
and equipment operations and maintenance. The debris waste includes (but 
may not be limited to): small tools and equipment; cans; motors, pumps and 
process equipment; gloveboxes and glovebox windows; ventilation ductwork; 
HEPA filters; metal pipes; glass; bottles; graphite; salt, slag and crucibles; and 
miscellaneous lab ware. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBIR ID: LA-MI4 

Mixed/Nunmlxcd: Mixed 

EPA HWNs: D004,DOOS,D006,DOO7,D008,D009,DOIO,DOII ,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I,F002,F003,F005 

Long Description: This waste stream contains both combustible and noncombustible. 
Combustible waste is generated from facility and equipment operations and 
maintenance. Combustible 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, 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, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar 
materials. Noncombustible scrap waste is also generated from facility and 
equipment operations and maintenance. Noncombustible waste includes items 
such as small tools, cans, small equipment items, and broken glass. The glass 
waste includes, but is not limited to, discarded labware, windows, and bottles. 
The metal waste includes motors, pumps, tools, process equipment; leaded 
rubber, and lead-lined glovebox gloves discarded along with metal waste. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-21-13 

Waste Stream Title: Mixed Cemented Wastewater Treatment Sludge Homogeneous Solid Waste, 
TA-21 

Short Description: Mixed solidified (cemented) aqueous liquid waste generated at T A-21 from 
facility and equipment operations and maintenance. 

WMC: S3100 

Major WMPs: TN 

Minor WMPs: 

AK TRUCON: LAII] 

TWBIR ID: LA-M8 

MixedlNonmixed: Mixed 

EPA OWNs: D004,D005,D006,D007,D008,D009,DOIO,DOll,DOI8,D019,D021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: Solidified aqueous waste generated from facility and equipment operations 
and maintenance. Solidified aqueous waste is a dewatered sludge generated by 
the vacuum filtration of solids from a pretreated aqueous waste slurry. The 
filter media (diatomaceous earth) with the entrapped filtrate is then placed in 
drums with dry concreted absrobent. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-21-14 

Waste Stream Title: Non-mixed Plutonium-Contaminated Soil Waste, TA-21 

Short Description: Non-mixed soil waste contaminated with transuranic material generated at T A- 
21. 

WMC: 84100 

Major WMPs: S 

Minor WMPs: 

AK TRUCON: 

TWBIR ID: LA- T7 

MixedfNonmixed: Non-mixed 

EPA HWNs: 

Long Description: Soils contaminated with transuranic material resulting from facility and 
equipment operations and maintenance. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-21-15 

Waste Stream Title: Mixed Organic (Absorbed on Venniculite) Homogeneous Solid Waste, T A-21 

Short Description: Mixed solidified (absorbed on vcrmicul ite) organic liquids generated T A -21 
resulting from facility and equipment operations and maintenance and 
absorbed on venniculile. 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAI26 

TWBIRID: LA-MI6 

MlxedlNonmixed: Mixed 

EPA HWNs: 0004,D005,D006,0007,DOOll,D009,0010,001I,D018,0019,D021. 
0022,003 5,D038,0039 ,0040, FOO l,F002,F003,F005 

Long Description: Organic liquids generated from facility and equipment operations and 
maintenance and absorbed on vermiculite. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-21-J6 

Waste Stream Title: Mixed Cemented Inorganic Homogeneous Solid Waste, TA-2! 

Short Description: Mixed solidified inorganic process solids generated at TA-2! from facility and 
equipment operations and maintenance. The homogeneous waste consists of 
process leached solids, ash, filter cakes, salts, metal oxides, fines, or 
evaporator bottoms stabilized in Portland or gypsum cement. 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LA114 

TWBIR ID: LA-M4 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOI I,DO!8,DOI9,D021, 
0022,003 5,D038,D039 ,D040,FOO I ,F002,F003,F005 

Long Description: Solidified inorganic process solids generated from facility and equipment 
operations and maintenance. This waste consists of process leached solids, 
ash, tilter cakes, salts, metal oxides, fines, or evaporator bottoms stabilized in 
Portland or gypsum cement. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-21-40 

Waste Stream Title: Mixed DemolitIOn and Decommissioning Noncombustible Debris Waste, 
Oversized, T A-21 

Short Description: Mixed debris wastc consisting mostly of metal scrap, discarded gloveboxes, 

and incidental combustible waste generated from facility and equipment 
decontamination and decommissioning at T A21. The waste is packaged in 

oversized containers that may include lead shielding. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AKTRUCON: 

TWBIR 10: 

Mixed/Nonmixed: Mixed 

EP A HWNs: Unknown 

Long Description: to be provided 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-21-41 

Waste Stream Title: Non-mixed Demolition and Decommissioning Soil Waste, Oversized, T A-21 

Sbort Description: Non-mixed soil waste contaminated with transuranic material generated at TA- 
II resulting from decontamination and decommissioning operations. The 
waste is packaged in oversized containers. 

WMC: S4100 

Major WMPs: S 

Minor WMPs: 

AK TRUCON: 

TWBTR TD: 

MixedINonmixed: Non-mixed 

EPA HWNs: 

Long Description: to be- provided 



TWCP-PLAN-0.2. 7-001 ,R.7 
Effective Date: 02/28/03 

Attachment 4 

Page 34 of 73 

LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-21-42 

Waste Stream Title: Mixed Demolition and Decommissioning Noncombustible Debris Waste, 
Oversized, T A-2l 

Short Description: Mixed debris waste consisting mostly of metal scrap. discarded gloveboxes, 
and incidental combustible waste generated from facility and equipment 
decontamination and decommissioning at T A21. The waste is packaged in 
oversized containers. 

WMC: 85400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR ID: 

MixedINonmixed: Mixed 

EPA HWNs:Unknown 

Long Deseription:,Mixed debris waste consisting mostly of metal scrap, discarded gloveboxes, 
and incidental combustible waste generated from facility and equipment 
'decontamination and decommissioning at T A21. The waste is packaged in 

.oversized containers. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-21-43 

Waste Stream Title: Mixed Sludge and Cemented Inorganic Homogeneous Solid Waste, 
Oversized, TA-21 

Short Description: Mixed cemented solid waste and wastewater treatment sludge from operations 
at TA-21. A portion of the waste is contained in corrugated metal pipes; the 
remainder of the waste is buried in shafts in Material Disposal Area T, which 
is located at T A-21. 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: 

TWBIR ID: 

Mixed/Nonmlxed: Mixed 

EPA HWNs: Unknown 

Long Description: Mixed cemented solid waste and wastewater treatment sludge from operations 
at TA-21. A portion of the waste is contained in corrugated metal pipes; the 
remainder of the waste is buried in shafts in Material Disposal Area T, which 
is located at T A-21. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-21-44 

Waste Stream Title: Non-mixed Demolition and Decommissioning Soil Waste, Oversized, T A-21 

Sbort Description: Non-mixed soil waste contaminated with transuranic material resulting from 
decontamination and decommissioning activities at T A-21. The waste is 
packaged in oversized containers. 

WMC: 84100 

Major WMPs: S 

Minor WMPs: 

AK TRUCON: 

TWBIR ID: 

Mixed/Nonmixcd: Non-mixed 

EP A HWNs: 

Long Description: Non-mixed soil waste contaminated with transuranic material resulting from 
decontamination and decommissioning activities at T A-21. The waste is 
packaged in oversized containers. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-48-01 

Waste Stream Title: Non-mixed Noncombustible and Combustible Debris Waste, TA-48 

Short Description: Non-mixed noncombustible and incidental combustible debris generated at 
TA-48. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBIR ID: 

Mixed/Nonmixed: Non-mixed 

EP A HWNs: 

Long Description: Non-mixed noncombustible and incidental combustible debris generated at 
T A-4H. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-49-01 

Waste Stream Title: Mixed Noncombustible Debris Waste, TA-49 

Short Description: Mixed noncombustible debris waste generated in 1971 at T A-49 by group 
CNC-Il. The waste includes metal scrap and incidental combustible waste. 

WMC: 85400 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs: R, C, PW, OR, rN 

AK TRUCON: LA 125 

TWHIR ID: 

MixedINonmixed: Mixed 

EPA HWNs: 0004,D005.0006,0007,0008,D009,001O,0011,0018,0019,0021, 
D022,D035,D03 8,0039 ,0040,FOO I ,F002,F003,F005 

Long Description: Mixed noncombustible debris wastc generated in 1971 at TA-49 by group 
CNC-ll. The waste includes metal scrap and incidental combustible waste. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-SO-IO 

Waste Stream Title: Non-mixed Vacuum Filter Cake Homogeneous Solid Waste, T A-50, RL WTF 

Short Description: Non-mixed vacuum filter cake solid waste generated from liquid wasle 
treatment operations at the TA-50 Radioactive Liquid Waste Treatment 
Facility (RLWTF). 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LA 1 I I 

TWBIR 10: LA- T8 

MixedlNonmixed: Non-mixed 

EP A HWNs: 

Long Description: Solidified aqueous waste is a dewatered sludge generated by the vacuum 
filtration of solids from a pretreated aqueous waste sluny. The tìlter medium 
(diatomaceous earth) with the entrapped filtrated is then placed in drums with 
dry concrete absorbent. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-50-I1 

Waste Stream Title: Mixed Combustible Debris Wastc, TA-SO, WM-66 

Short Description: Mixed combustible debris waste generated at the WM-66 area at TA-50 
resulting from facility and equipmcnt operations and maintenance. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, 01, IN, OR 

AK TRUCON: LAI16 

TWBIRID: LA-MI6 

MixedlNonmlxed: Mixed 

EP A HWNs: D004,DOOS,D006,D007 ,D008,D009,DO 10,00 J 1,00 18,00 J 9,0021, 
D022,D03S ,D038,D039 ,D040,FOO I ,F002,F003,FOOS 

Long Description: Combustible waste generated from facility and equipment operations and 
maintenance. This waste includes paper, rags, plastic, rubber, and plastie- 

based and cellulose-based waste generated at the facility. 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; Plexiglas; and dry box gloves (unleaded Neoprene base). Cellulose- 
based waste includes, but may not be limited to rags, wood, paper, cardboard, 

laboratory coats and coveralls, booties and cotton gloves, and similar materials. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-50-15 

Waste Stream Title: Mixed Noncombustible Debris Waste, TA-50, WCRRY and SRF 

Short Desulption: Mixed noncombustible debris waste generated at the T A-50 Waste 
Characterization, Reduction, and Repackaging Facility (WCRRF) and the Size 
Reduction Facility (SRF) resulting from facility and equipment operations and 
maintenance. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs; R, C, PW, OR, TN 

AK TRUCON: LA 125 

TWBIR m: LA-MI4 

MlxedINonmixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009,0010,0011,0018,0019,0021, 
0022,D035,0038,D039,0040,FOO 1 ,FOO2,F003,F005 

Long Description: Mixed metal scrap and incidental combustible waste generated from size 
reduction of equipment from various T As throughout LANL. The waste 
consists mostly of metals or metal equipment, either whole or sectioned, and 
lesser amounts of combustible components. In addition, it contains small 
volumes of combustibles generated during decommissioning, sectioning, and 
packaging. The waste forms primarily include gloveboxes, process equipment, 
and dudwork from facility operations. Gloveboxes may include gloves, 
wiring, plastic, glass windows, plastic wrapping, and lead shielding. 
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LANL TRU Waste Stream Summary 

Waste Stream JD: l.A-TA-5U-J7 

Waste Stream Title: Mixed Cemented Wastewater Treatment Sludge Homogeneous Solid Waste, 
T A-50, RL WTF 

Short Description: Mixed cemented wastewater treatment sludge from Room 60 pretreatment of 
TA-55 liquid waste at the TA-50 Radioactive Liquid Waste Treatment Facility 
(RLWTF). 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: 

AKTRUCON: LAllI 

TWBIR JD: LA-M3 

Mixcd/Nonmixed: Mixed 

EPA HWNs: D007,DOO8,D009,FOOl,F002,F005 

Long Description: Solidified aqueous waste and cemented sludge. The sludge is a residue from 
treatment and filtration operations involving aqueous liquid radioactive waste 
from TA-55, Building PF4. This treatment produces a thin sludge 
(approximately 25 percent solids) that is alkaline and is compatible with 
Portland cement. Final cemented waste monoliths are produced by mixing the 
waste in 55-gallon steel drums containing empirically determined quantities of 
sludge, Portland cement, vermiculite, and sodium silicate. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-50-I8 

Waste Stream Title: Mixed Cemented Caustic Liquids Homogeneous Solid Waste, TA-50, RLWTF 

Short Description: Mixed cemented caustic liquid waste from treatment ofTA-55 liquid waste at 
the TA-50 Radioactive Liquid Waste Treatment Facility (RLWTF). 

WMC: S3100 

Major WMPs: TN 

Minor WMPs: 

AK TRUCON: LAll4 

TWBIR ID: LA-M3 

Mlxed/Nonmixed: Mixed 

EP A HWNs: 0004,D005,D006,D007 ,0008,0009 ,0010,00 11,00 18,DO 19 ,D021 
, 

0022,D035,D038,D039,D040,FOO 1 ,F002,F003,F005 

Long Description:'.Solidificd caustic aqueous waste from TA-55. The sludge is a residue from 
numerous treatment and filtration operations involving aqueous liquid 
radiooctive waste. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-50-19 

Wastc Stream Title: Mixed Vacuum Filter Cake Homogeneous Solid Waste, TA-50, RLWTF 

Short Description: Mixed vacuum filter cake solid waste generated from liquid waste treatment 
operations at the T A-50 Radioactive Liquid Waste Treatment Facility 
(RL WTF). 

WMC: 83120 

Major WMPs: TN 

Minor WMPs: 

AK TRUCON: LAllI 
TWBIR ID: LA-M8 

MixedlNonmixed: Mixed 

EP A HWNs: D004,D005,D006,D007 ,D008,D009,DO I O,DO II ,DO 18,DO 19,D021, 
D022,D035,D038,D039,D040,FOO J ,F002,F003,F005 

Long Description: Solidified aqueous waste is a dewatered sludge generated by the vacuum 
filtration of solids from a pretreated aqueollS waste slurry. The filter medium 
(diatomaceous earth) with the entrapped filtrate is then placed in drums with 
dry concrete absorbent. 
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LANL TRU Waste Stream Summary 

Waste Stream 10; LA- T A-SO-20 

Waste Stream Title: Non-mixed Plutonium-Contaminated Soil, T A-SO 

Short Description: Non-mixed soil waste contaminated with transuranic material generated as a 

result of facility and equipment operations and maintenance at T A-50. 

WMC; 54100 

Major WMPs: S 

Minor WMPs; 

AK TRUCON: 

TWBIR 10: LA-T7 

MixedlNonmixed: Non-mixed 

EPA HWNs: 

Long Description: Non-mixed soil waste contaminated with transuranic material generated as a 

result of facility and equipment operations and maintenance at T A-50. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-T A-50-40 

Waste Stream Title: Mixed Decontamination and Decommissioning Noncombustible Debris 
Waste, TA-50, Oversized 

Short Description: Mixed noncombustible debris waste consisting mostly of metal scrap and 
metal equipment generated at T A-50 resulting from decorrunissioning, 
sectioning, size reduction, and packaging operations. The waste is packaged in 
oversized containers. 

WMC: 

Major WMPs: 

Minor WMPs: 

AK TRUCON: 

TWBIR In: 

S5400 

1M, OM, AM, OJ 

R, C, PW, OR, IN 

MixedlNonmixed: Mixed 

EP A HWNs: Unknown 

Long DesCJ'"iption: Mixed noncombustible debris waste consisting mostly of metal scrap and 
metal equipment generated at T A-50 resulting from decorrunissioning, 

sectIOning, size reduction, and packaging operations. The waste is packaged in 
oversized containers. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-S0-41 

Waste Stream Title: Mixed Decontamination and Decommissioning Noncombustible Debris 
Waste, TA-50, Oversized 

Short Description: Non-mixed noncombustible debris waste consisting mostly of metal scrap and 
metal equipment generated at TA-50 resulting from decommissioning, 
sectioning, size reduction, and packaging operations. The waste is packaged in 
oversized containers. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR ID: 

Mixed/Nonmixcd: Mixed 

EPA HWNs: Unknown 

Long Description: Non-mixed noncombustible debris waste consisting mostly of metal scrap and 
metal equipment generated at T A-50 resulting from decommissioning, 
sectioning, size reduction, and packaging operations. The waste is packaged in 
oversized containers. 
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I.ANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-55-19 

Waste Stream Title: Mixed Combustible Debris Waste. T A-55 

Short Description: Mixed combustible waste generated at the TA-55 Plutonium Facility (PF-4) 
resulting from facility and equipment operations and maintenance. The debris 
waste includes paper, rags, plastic, rubber, wood-based HEPA filters, and 
other plastic-based and cellulose-based debris waste. The waste stream also 
contains leaded rubber gloves. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, 01, TN, OR 

AKTRUCON: LA1J6 

TWBIR ID: LA-MI6 

Mixed/Nonmixed: Mixed 

EP A HWNs: D004,D005,D006,D007,D008,D009,001 O,DOll,DOI8,OOI9,0021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: This waste includes paper, rags, plastic, rubber, wood-based HEPA filters, and 
plastic-based and cellulose-based waste generated at the facility. 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; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose- 
based waste includes, but may not be limited to, rags, wood, paper, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar 
materials. The waste stream may also contain a smaller fraction of non- 
combustible solids (e.g., scrap metal, crucibles, metal lids, zippers, discarded 
tools) and a small fraction of homogenous solids, salts, leached solids, ash, 
hydroxide cakes, impure oxides. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-T A-55-20 

Waste Stream Title: Non-mixed Combustible Debris Waste, TA-55 

Short Description: Non-mixed combustible waste generated at the T A-55 Plutonium Facility (PF- 
4) resulting from facility and equipment operations and maintenance. The 
debris waste includes paper, rags, plastic, rubber, wood-based HEPA filters, 
and other plastic-based and cellulose-based debris waste. 

WMC: 85300 

Major WMPs: R, C, PW 

Minor WMPs: 1M, OM, AM, OT, IN, OR 

AK 'fRUCON: LAI16 

TWBIR 10: LA- T16 

MixedlNonmlxed: Non-mixed 

EP Á HWNs: 

Long Description: This waste includes paper, rags, plastic, rubber, wood-based HEPA filters, and 
plastic-based and cellulose-based waste generated at the facility. 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; Plexiglas; and dry box gloves (unleaded neoprene base). Cellulose- 
based waste includes, but may not be limited to, rags, wood, paper, cardboard, 
laboratory coats and coveralls, booties and cotton gloves, and similar 
materials. The waste stream may also contain a smaller fraction of non- 
combustible solids (e.g., scrap metal, crucibles, metal lids, zippers, discarded 
tools) and a small fraction of homogenous solids, salts, leached solids, ash, 
hydroxide cakes, impure oxides. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-SS-21 

Waste Stream Title: Mixed Metal Debris Waste, TA-55 

Short Description: Mixed metal debris waste generated at the T A-55 Plutonium Facility (PF-4) 
resulting from facility and equipment operations and maintenance. The waste 
includes small tools, small equipment, cans, motors, pumps, process 
equipment, gloveboxes, ventilation ductwork, and pipes. May also contain 
some glass, ceramic, porcelain, etc. as well as some small fraction of 
combustible waste (e.g., paper, rubber, plastics). 

WMC: S5110 

Major WMPs: 1M, OM, AM 

Minor WMPs: 01, C, R, PW, OR, IN 

AK TRUCON: LA 117 

TWBIR ID: LA-MIO 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOll,DOI8,D019,D021, 

D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: Noncombustible waste including small tools, small equipment, cans, motors, 
pumps, process equipment, gloveboxes, ventilation ductwork, and pipes. May 
also contain some glass, ceramic, porcelain, etc. as well as some small fraction 
of combustible waste (e.g., paper, rubber, plastics). 
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LANL TRV Waste Stream Summary 

Waste Stream ID: LA- T A-55-22 

Waste Stream Title: Non-mixed Metal Debris Wastc, T A-55 

Shor-t Descr-Iptlon: Non-mixed metal debris waste generated at the T A-55 Plutonium Facility (PF- 
4) resulting from facility and equipment opcrations and maintenance. The 
waste includes small tools, small equipment, cans, motors, pumps, process 
equipment, gloveboxes, ventilation ductwork, and pipes. May also contain 
some glass, ceramic, porcelain, etc. as well as some small fraction of 
combustible waste (e.g., paper, rubber, plastics). 

WMC: S5110 

Major WMPs: 1M, OM, AM 

Minor WMPs: OT, C, R, PW, OR, IN 

AK TRUCON: LAIl7 

TWBIR 10: LA- Tl2 

MlxedlNonmlxed: Non-mixed 

EP A HWNs: 

Long Description: Metal wastc generated from facility and equipment operations and 
maintenance. This waste includes small tools, cans, small equipment items, 
motors, pumps, and process equipment. A small fraction of combustible waste, 
such as plastics (mainly packaging), may also be present in this waste stream. 
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LANL TRU Waste Stream Summary 

Wastc Stream ID: LA-TA-55-23 

Waste Stream Title: Mixed Glass Debris Waste, TA-55 

Short Description: Mixed glass debris waste generated at the T A-55 Plutonium Facility (PF-4) 
resulting from facility and equipment operations and maintenance. The waste 
includes discarded labware, windows, and bottles. A small fraction of 
combustible waste, such as plastics (mainly packaging), may also be present in 
this waste stream. 

WMC: 85120 

Major WMPs: OJ 

Minor WMPs: 1M, OM, AM, C, R, PW, OR, IN 

AK TRUCON: LAI18 

TWBIR ID: LA-M II 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,DOO6,D007,D008,D009,DOIO,DOII,D018,DOI9,D021, 
D022,D035,D038,D03 9,D040,FOO I ,F002,F003,F005 

Long DescriptIon: Glass waste generated from facility and equipment operations and 
maintenance. This waste includes, but is not limited to, broken glass discarded 
labware, windows, and bottles. A small fraction of combustible waste, such as 
plastics (mainly packaging), may also be present in this waste stream. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-55-24 

Waste Stream Title: Non-mixed Glass Debris Waste, TA-55 

Short Description: Non-mixed glass debris wasle generated at the T A-55 Plutonium Facility (PF- 
4) resulting from facility and equipment operations ami maintenance. The 
waste includes discarded labware, windows, and bottles. A small fraction of 
combustible waste, such as plastics (mainly packaging), may also be present in 
this waste stream. 

WMC: S5120 

Major WMPs: 01 

Minor WMPs: 1M, OM, AM, C, R. PW, OR, IN 

AK TRUCON: LAI18 

TWBIR ID: LA-TII 

MixedlNonmixed: Non-mixed 

EP A HWNs: 

Long Description: Glass waste generated from facility and equipment operations and 
maintenance. This waste includes discarded labware, windows, and bottles. A 

small fraction of combustible waste, such as plastics (mainly packaging), may 
also be present in this waste stream. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-55-25 

Waste Stream Titlc: Mixed HEPA Filter Debris Waste, TA-55 

Short Description: Mixed HEPA filter debris waste generated at the TA-55 Plutonium Facility 
(PF-4) resulting from facility and equipment operations and maintenance. 

WMC: 85410 

Major WMPs: 1M, OM, AM, OJ 

Minor WMPs: C, PW 

AK TRUCON: LAl19 

TWBJR JD: LA-MI2 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,DOO7,D008,D009,DOIO,DOII,D018,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: Mixed HEPA filter debris waste generated at the T A-55 Plutonium Facility 
(PF-4) resulting from facility and equipment operations and maintenance. 
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LANL TRU Waste Stream Summary 

Waste Stream JD: LA- T A-55-28 

Waste Stream Title: Mixed Leaded Glove Debris Waste, T A-55 

Short Description: Mixed leaded glove debris waste generated at the TA-55 Plutonium Facility 
(pF-4) resulting from facility and equipment operations and maintenance. 

WMC: 85311 

Major WMPs: R, OM 

Minor WMPs: C, PW, 1M, AM, OI 

AK TRUCON: LAl23 

TWBIR ID: LA-M9 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOJO,DOII,DOI8,D019,D021, 
'D022,D035,D038,D039,D040,FOO I ,F002,F003.F005 

Long Description: Mixed leaded glove debris waste generated at the T A-55 Plutonium Facility 
(PF-4) resulting from facility and equipment operations and maintenance. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA~55-30 

Waste Stream Title: Mixed Noncombustible Debris Waste, TA-55 

Short Description: Mixed noncombustible debris waste generated at the T A-55 Plutonium 
Facility (PF-4) resulting from facility and equipment operations and 
maintenance. The debris waste includes (but may not be limited to); small 
tools and equipment; cans; motors, pumps and process equipment; gloveboxes 
and glovebox windows; ventilation ductwork; HEPA filters; metal pipes; 
glass; bottles; graphite; salt, slag, and crucibles; and miscellaneous lab ware. 

WMC: S5400 

Major WMPs: 1M, OM, AM, OI 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWHIR ID: LA-MI2 

MixedlNonmixed: Mixed 

EP A HWNs; 0004,0005,0006,0007,0008,0009,0010,00 11,00 18,0019,0021, 
0022,D035,D038,D039,0040,FOO I ,F002,F003,F005 

Long Description: Noncombustible and combustible waste generated from facility and equipment 
operations and maintenance. This waste includes, but may not be limited to, 
small tools, small equipment, cans, motors, pumps, process equipment, 
gloveboxes, ventilation ductwork, metal-based HEPA filters, pipes, glass, 
graphite, slag and crucibles, salt, discarded lab ware, windows, and bottles. 
The waste stream may also contain a smaller fraction of combustible solids 
(e.g., paper, rags, plastic, rubber, leaded gloves) and a small fraction of 
homogeneous solids (e.g. leached solids, ash, hydroxide cakes, impure oxides). 
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I LANL TRU Waste Stream Summary 

Waste Stream I D: 1.4-T A-5S-32 

Wastc Stream Title: MIxed Inorganic (Uncemcnted Hydroxide Filtrate Cake) Homogeneous Solid 
Wnsle, T A-55 

Short Description: Mixed uncemcnted inorganic process solids generated at the T A-55 Plutonium 
Facility (PF-4) resulting from facility and equipment operations. The waste is 
comprised mostly of hydroxide filter cake. 

WMC: S3100 

Major WMPs: TN 

Minor WMPs: 

AKTRUCON: LAl14 

TWBIR ID: LA-M8 

MixedINonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOlO,DOII,DOI8,DOI9,D021, 
D022,D03 5,D038,D039,D040,FOO I ,F002,F003,F005 

Long Desc..-iption: Mixed un cemented inorganic process solids generated at the T A-55 Plutonium 
Facility (PF-4) resulting from facility and equipment operations. The waste is 
comprised mostly of hydroxide filter cake. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-T A-55-33 

Waste Stream Title: Mixed Organic (Absorbed on Vermiculite) Homogeneous Solid Waste, TA-55 

Short Description: Mixed solidified (absorbed on vermiculite) organic waste generated at the T A- 
55 Plutonium Facility (PF-4) resulting from facility and equipment operations. 

WMC: S3IOO 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAI26 

TWBJR ID: LA-M2 

Mixed/Nonmixcd: Mixed 

EP A HWNs: D004,D005,D006,D007 ,D008,D009,DO IO,DO II,DO l8,DOI9,D021, 
D022,D03 5,D038,D039,D040,FOO I,F002,F003,F005 

Long Description: Organic liquids (solvents and oils) generated from facility and equipment 
operations and maintenance and absorbed on vermiculite. 



TWCP-PLAN-O.2.7-001,R.7 
Effective Date: 02/28/03 

Attachment 4 

Page 59 of 73 

LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-SS-34 

Waste Stream Title: Mixed Uncemented Inorganic (Nitrate Salts) Homogeneous Solid Waste, TA- 
55 

Short Description: Mixed uncemented inorganic process solids generated at the TA-SS Plutonium 
Facility (PF-4) resulting from facility and equipment operations. The waste is 

comprised mostly of nitrate salts generated by T A-55 nitrate operations. 

WMC: S3100 

Major WMPs: TN 

Minor WMPs: 

AKTRUCON: LAI24 

TWBIR ID: LA-M6 

Mixed/Nonmixed: Mixed 

EPA HWNs: D004,DOOS,D006,D007,D008,D009,DOIO,DOll,D018,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I,F002,F003,F005 

Long Description: Nitrate salts generated from T A-55 nitrate operations. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-55-38 

Waste Stream Title: Mixed Cemented Inorganic Homogeneous Solid Waste, TA-55 

Short Description: Mixed cemented inorganic process solids generated at the T A-55 Plutonium 
Facility (PF-4) resulting from facility and equipment operations. 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LAI14 

TWBTR TO: LA-M4 

MixedlNonmixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009,001O,001I,OOI8,OOI9,D021, 
0022,0035,D038,0039,0040,FOO 1 ,FOO2,F003,F005 

Lonl: Description: Solidified inorganic process solids generated from facility and equipment 
operations and maintenance. This was Ie includes process leached solids, ash, 

filter cakes, salts, metal oxides, fines, or evaporator bottoms stabilized in 
Portland or gypsum cement. This wasle also includes spent samples received 
from T A-3, CMR Building. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-S5-39 

Waste Stream Title: Non-mixed Pyrochemical Salts Homogeneous Solid Waste, TA-55 

Short Description: Non-mixed pyrochemical salt waste generated at the TA-55 Plutonium Facility 
(PF-4) resulting from pyrochemical operations. 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LAI24 

TWBIR ID: LA- T5 

MixedlNonmixed: Non-mixed 

EPA HWNs: 

. 

Long Description: Pyrochemical salt waste consisting of used chloride salts from pyrochemical 
processes such as electrorefining, molten salt extraction, salt stripping, 
fluoride reduction, and direct oxide reduction. A small fraction of combustible 
waste, such as plastics (mainly packaging), may also be present in this waste 
stream. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-S541 

Waste Stream Title: Mixed Cemented Organic Homogcneous Solid Waste, TA-55 

Short Description: Mixed cemented organic process solids and emulsified solvents and oils 
generated at the T A-55 Plutonium Facility (PF-4) resulting from facility and 
equipment operations and maintenance. 

WMC: S3100 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAl26 

TWBIR lD: LA-MI 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,DOO6,D007,D008,D009,DOIO,DOII,DOI8,DOI9,D021, 
D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: Solidified organic process solids and up to six liters of emulsified solvents and 
oils generated from facility and equipment operations and maintenance. This 
waste consists of process leached solids, filter cakes, or evaporator bottoms 
stabilized in Portland or gypsum cement. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-55-43 

Waste Stream Title: Non-mixed Combustible Debris Waste containing Pu-238, TA-55 

Short Description: Non-mixed combustible debris waste generated at the TA-55 Plutonium 
Facility (PF-4) resulting from Pu-23R operations. The Pu-238 contaminated 
debris waste includes paper, rags, plastic, rubber, and plastic-based and 
cellulose-based waste. 

WMC: S5400 

1M, OM, AM, OI 

R, C, PW, OR, IN 

Major WMPs: 

Minor WMPs: 

AK TRUCON: LAI25 

TWBTR ID: LA-T004, LA-T005, LA-Tl2, LA-TI6 

MixedlNonmixed: Non-mixed 

EPA HWNs: 

Long Description: Pu-238 from SRS; combustible/noncombustible debris including paper, rags, 
plastic, rubber, and plastic-based and cellulose-based waste generated during 
238Pu 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 of this waste 
was packaged in small metal cans before being placed in 55-gallon drums. 
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LANL TRU Waste Stream Summary 

Waste Stream 10: LA-TA-55-44 

Waste Stream Title: Mixcd Combustible Debris Waste containing Pu-238, TA-55 

Short Description: Mixed combustible debris waste generated at thc TA-55 Plutonium Facility 
(PF-4) resulting from Pu-238 operations. The Pu-238 contaminated debris 

waste includes paper, rags, plastic, rubber, and plastic-based and cellulose- 
bascd waste. The waste stream may contain lead items, or items from 
process/status codes R8, PPD, and TDC that may generate mixed waste. 

WMC: S5400 

Major WMPs: 1M, OM, AM. 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: LAI25 

TWBIR 10: LA-MI2, LA-MI6 

Mixed/Nonmlxed: Mixed 

EPA HWNs: D005,D006,D007,D008,D009,DOIO,DOll 

Long Description: Combustiblc/noncombustible debris including paper, rags, plastic, rubber, and 
plastic-based and cellulose-based waste generated during 238Pu 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 of this waste was packaged in small metal eans before 
being placed in 55-gallon drums. This waste stream may contain lead items, or 
itcms from process status code R8, PPD, TDC (which may be mixed waste 
items). 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-55-48 

Waste Stream Title: Mixed Organic (Absorbed on Venniculite) Homogeneous Solid Waste 
containing Pu-23R, TA-55 

Short Description: Mixed solidified (absorbed on vermiculite) organic waste containing Pu-238 
generated at the T A-55 Plutonium Facility (PF-4) resulting from facility and 

equipment Pu-238 operations. 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAi26 

TWBJR ID: 

MixedfNonmixed: Mixed 

EPA HWNs: DOO5,D006,D007,D008,D009,DOiO,DOll 

Long Description: Oil 011 vermiculite waste generated from 238Pu facility operations. 
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LANL TRU Waste Stream Summary 

Waste Stream lD: LA-TA.55-49 

Waste Stream Title: Mixed Cemented Inorganic Homogeneous Solid Waste containing Pu-238. 
T A-55 

Short Description: Mixed cemented inorganic process solids containing PU-238 generated at the 
TA-55 Plutonium Facility (PF-4) resulting from Pu-238 operations. 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LAl14 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: D005,D006,DOO7,D008,D009,DOIO,DOll 

Long Description: Solidified inorganic process solids from plutonium processing operations to 
fabricate heat sources using 238Pu supplied by Savannah River Site. This 
waste includes process leached solids, salts, and metal oxides. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-55-52 

Waste Stream Title: Mixed Non-WIPP Eligible Corrosive Organic (Absorbed on Venniculite) 

Homogeneous Solid Waste, TA-55 

Short Description: Mixed solidified (absorbed on vermiculite) organic waste generated at the TA- 
SS Plutonium Facility (PF-4) resulting from facility and equipment operations. 

The waste is corrosive (0002) due to presence of nitric acid in the liquid prior 
to absorption on vermiculite. 

WMC: 83100 

Major WMPs: IN 

Minor WMPs: OR 

AK TRUCON: LAI26 

TWBIR ID: 

MixedlNonmlxed: Mixed 

EPA HWNs: D002,D004,0005,D006.D007,D008,D009,DOIO,DOII,DOI8,DOI9, 
D021 ,D022,D035,D038,D039,D040,FOO I ,F002,F003,F005 

Long Description: Hazardous constituents include methylene chloride in paint striper (F002) and 
carbon tetrachloride (DO 19) in analytical laboratory solutions. PCB are not 

expected. Waste is corrosive (D002) due to presence of nitric acid in the liquid 

prior to absorption. Waste is not certifiable for disposal at WIPP without 
chemical treatment. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-55-53 

Waste Stream Title: Mixed Pyroehemieal Salts Homogeneous Solid Waste, TA-55 

Short Description: Mixed pyrochemical salt waste generated at the TA-55 Plutonium Facility (PF- 
4) resulting from pyrochemical operations. 

WMC: S3 J 00 

Major WMPs: IN 

Minor WMPs: 

AK TRUCON: LA124 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: D004,D005,D006,D007,D008,D009,DOIO,DOI J 

Long Description: Pyroehemical salt waste consisting of used chloride salts from pyroehemical 
processes such as clectrorefining, molten salt extraction, salt stripping, 
fluoride reduction, and direct oxide reduction. A small fraction of combustible 
waste, such as plastics (mainly packaging), may also be present in this waste 
stream. 



TWCP-PLAN-0.2. 7-00 1 ,R. 7 

Effective Date: 02/28/03 
Attachment 4 

Page 69 of 73 

LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-55-S6 

Waste Stream Title: Non-mixed Noncombustible Debris Waste, TA-55 

Short Description: Non-mixed noncombustible debris waste generated at the TA-55 Plutonium 
Facility (Pf-4) resulting from facility and equipment operations and 

maintenance. The debris waste includes (but may not be limited to): small 
tools and equipment; cans; motors, pumps and process equipment; gloveboxes 
and glovebox windows; ventilation ductwork; HEPA filters; metal pipes; 
glass; bottles; graphite; salt, slag and crucibles; and miscellaneous lab ware. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C. PW, OR, IN 

AK TRUCON: LAI25 

TWBIR ID: 

MixedlNonmixed: Non-mixed 

EPA HWNs: 

Long Description: Noncombustible and combustible waste generated from facility and equipment 

operations and maintenance. This wastc includes, but may not be limited to, 
small tools, small equipment, cans, motors, pumps, process equipment, 
gloveboxes, ventilation ductwork, metal-based HEPA filters, pipes, glass, 
graphite, slag and crucibles, salt, discarded lab ware, windows, and bottles. 
The waste stream may also contain a smaller fraction of combustible solids 

(e.g., paper, rags, plastic, rubber, leaded gloves) and a small fraction of 
homogeneous solids (e.g. leached solids, ash, hydroxide cakes, impure 

oxidcs). Major: 1M, AM, OM, 01, Minor: C, R, PW, OS, IS. No soil (S) 
present in this waste stream. 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-TA-55.60 

Waste Stream Title: Mixed Demolition and Decommissioning Noncombustible Debris Waste, 
Oversized, T A-55 

Short Description: Mixed noncombustible debris waste generated from facility and equipment 
decontamination and decommissioning at T A-55. 

WMC: 85400 

Major WMPs: 1M, OM, AM, OI 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBJR JD: 

MlxedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: to be provided 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-SS-61 

Waste Stream Title: Mixed Demolition and Decommissioning Noncombustible Debris Waste, 

Oversized, T A-55 

Short Description: Mixed noncombustible debris waste generated from facility and equipment 
decontamination and decommissioning at TA-55. 

WMC: S5400 

Major WMPs: 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: to be provided 
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LANL TRU Waste Stream Summary 

Waste Stream ID: LA-T A-55-62 

Waste Stream Title: Mixed Demolition and Decommissiuning Noncombustible Debris Waste, 
Oversized, T A-55 

Short Description: Mixed noncombustible debris waste generated from facility and equipment 
decontamination and decommissioning at T A-55. 

WMC: S5400 

Major WMPs; 1M, OM, AM, 01 

Minor WMPs: R, C, PW, OR, IN 

AK TRUCON: 

TWBIR TD; 

MixedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: to be provided 



TWCP-PLAN-0.2. 7-00 I ,R.7 
Effective Date: 02/28/03 

Attachment 4 

Page 73 of 73 

LANL TRU Waste Stream Summary 

Waste Stream ID: LA- T A-55-63 

Waste Stream Title: Mixed Demolition and Decommissioning HEPA Filter Debris Waste, 
Oversized, T A-55 

Short Description: Mixed noncombustible debris waste consisting mostly ofHEPA filters 
generated from facility and equipment decontamination and decommissioning 
at TA-55. 

WMC: 85410 

Major WMPs: 1M, OM, AM, OI 

Minor WMPs: R, C, PW, OR, IN 

AKTRUCON: 

TWBIR ID: 

MixedlNonmixed: Mixed 

EPA HWNs: Unknown 

Long Description: to be provided 
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Waste Stream Number(s): LA-CIN01.001. LA-MHD01.001 

Sitø(s): Los Alamos National Laboratory Source Document Tracking Number: 0013 

Category: 
1:1 C . Correspondence 
[,,1 D. Documents 
n M - Miscellaneous 
n P - Procedures 

DR - Discrepancy Resolution 
U - Unpublished Documents 

Acceptable Knowledge Documentation Type: 

RI TRU Waste Management Program Information 
~ Waste Stream-Speclflc Information 
[.lJ Supporting Information 

Title of Source Document Los Alamos National Laboratory Transuranlc Waste Characterization Acceptable Knowledge 
Information Summary (AKIS) 

Source Document Reference Information (author(s), document and revision number, date, publisher): TWCP-PLAN- 

0.2.7-001,7, February 28,2003 

AK' · 

PR4 

PR7, 
WS1 

WS1, 
WS2, 
WS3, 
WS4, 
WS9, 
WS11, 
WS12 

PR1, 
PR2 

WS6, 
S16 

WS2, 
WS8, 
WS9, 
WS11 

WS6 

Source 
Doc. 

Page' Þ 

3-Jan 

Atts 2, 3 

Att 4 (1-73) 

1, At! 1 

1 O-Jan 

13 

21 

AK Information Summary 

2.0 TRU Waste Management Program InformationTRU waste generators at LANL are required to 
complete forms that document the physical, chemical, and hazardous nature of waste and 

provide substantial AK information, These forms are listed in Table 2-1. 

Consolidation of Waste Streams from AKIS R.5 into AKIS R.7 LANL TRU Waste Streams 

See LANL TRU Waste Stream Summary Sheets 

1,0 Introduction The principal missions of LANL include research, design, development, and 
analysiS of nuclear weapons components... The facility is divided into 49 technical areas (shown 
on the map in Attachment 1) where TRU waste has been, and continues to be, generated as a 

resul1 of research and development activities.,. 

3.0 Procedure for Delineation of Waste StreamsBecause waste items from different PIS codes 
were often packaged together In a waste container, the assignment of TA-55 waste containers to 

waste streams. reflects primarily the physical form of the bulk of the waste. 3, 1 TA-3 Waste 
Streams3.2 TA-21 Waste Streams3.3 TA48 and TA-49 Waste Streams3,4 TA-50 Waste 
Streams3,5 *lA-55 Waste Streams3,6 Miscellaneous Generators Waste Streams 

Because the higher plutonium and americium content in liquid wastes received from TA-55, this 

waste is pretreated at T A-50 using a smaller clarifler/filtration unit.... Effluent from this 

pretreatment system is fed into the primary system for further treatment; sludge from this 

pretreatment process is cemented using Portland cement. The cemented sludge is stored at T A- 
54 

Prior to 1963, the liquid wastes received from TA-55 were mixed waste from other facilities before 
treatment. This resulted in the final dewatered sludge being classified as TRU waste because 
the level of activity in the sludge exceeded limits for low-level radioactive waste. The slUdge 
vacuum tiiterwas replaced in 1983 and the pretreatment system was also installed. 

r f'1 f' >,.. 

SUPtJ{;~t 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0013 

AK' · 
Source 

Doc. 
Page ,þ 

WS8, 
WS9 

WS8 

WS9 

WS1, 
WS12 

WS1, 
WS12 

W51, 
WS12 

AK Information Summary 

21 

Beginning in July 1985, activity levels in the dewatered sludge dropped below 100 nCilg which 

allowed the sludge to be disposed of as Iow-Ievel radioactive waste. The wastes from T A-55 are 
now processed through the pretreatment system, from which the cemented sludge liquid is 

classified as TRU waste. The sludge is assayed before disposal and if determined to be TRU, is 

sent to TA-54 for storage. 

Water generated during size reduction, together with the dross from cutting operationSl, is 

solidified in containers using gypsum or Portland cemenl and placed into a SWB with the size- 
reduced waste item. Oils are absorbed using vermiculite in a 1-gallon can and placed in TRU 
waste containers. 

22 The following wastes generated at T A-55 are fixed with cement: evaporator salts and evaporator 
bottoms from nitrate recovery operations; aqueous liquid or mixtures therof from analytical 
operations; waste oils and organics; and fine particulate materials such as ash, dried filter 

residues, and hydroxide cake. 

Waste materials to be cemented are segregated according to nuclear material type and matrix 

type and assayed to ensure they meet the radioactivity discard limit. The materials are analyzed 
to prevent a mixture of potentially incompatible waste that may result in unacceptable chemical 
reactions or destabilization of the cement mixture. 

LANL TRU Waste Stream Summary: 
Waste Stream ID: LA-TA-55-38 
Title: Mixed Cemented Inorganic Homogenous Solid Waste, TA-55 
Short Description: Mixed cemented inorganic process solids generated at the TA-55 Plutonium 
Facilìty (PF-4) resulting from facility and equipment oprations. 
WMC: 53100 
TRUCON: LA114 
TWBIR 10: LA-M4 

22 

97 

99 

The list of applicable EPA HWN's is also included. 

Long DeSCription: Solidified inorganic process solids generated form facility and equipment 
operations and maintenance. This waste includes process leached solids, ash, filter cakes, salts, 
metal oxides, fines, or evaporator bottoms stabilized in Portland or gypsum cement. This waste 
also includes spent samples received from TA-3, CMR Building. 

LANL TRU Waste Stream 
Waste Stream 10: LA-TA-55 
Waste Stream Title: Mixed Cemented Organic Homogecous Solid Waste, TA-55 
WMC: 53100 
TRUCON: LA126 
TWBIR 10: LA-M1 

102 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented organic process solids and emulsified solvents and oils 

generated at the TA-55 Plutonium Facility (PF-4) resulting from facility and equipment operations 
and maintenance. 
Long Description: Solidified organic process solids and up to six liters of emulsiflØd solvents and 
oils generated from faciloity and equipment operations and maintenance. This waste consists of 

process leached solids, filter cakes, or evaporator bottoms stabilízed in Portland or gypsum 
cement. 

LANL TRU Waste Stream 
Waste Stream 10: LA-TA-55 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Sil8(s): Los Alamos National Laboratory ] Source Document Tracking Number: 0013 

Source 
AK' · 

Doc. AK Information Summary 
Page' b 

Waste Stream Title: Mixed Organic (absorbed on vermiculite) Homogenous Solid Waste 
containing PU-238, TA-55 
WMC: 53100 
TRUCON: LA126 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed solidified (absorbed on vermiculite) organic waste containing Pu-238 
generated at the TA-55 Plutonium Facility (PF4) resulting from facility and equipment Pu-238 
operations. 
Long Description: Oil on vermiculite waste generated from 238Pu facility operations. 

WS1, 103 LANL TRU Waste Stream Summary 
WS12 Waste Stream 10: LA-TA-5549 

Waste Stream Title: Mixed Cemented Inorganic Homogenous Solid Waste containing PU-238, 
TA-55 
WMC: S3100 
TRUCON: LA114 

A list of applicable EPA HWNs is also included. 

Short Description: Mixed cemented inorganic solids containing Pu-238 generated at the TA-55 
Plutonium Facility (PF4) resulting from facility and equipment Pu-238 operations. 
Long Description: Solidified inorganic process solids from plutonium processing operations to 

fabricate heat sources using Pu-238 supplied by the Savannah River Site. This includes process 
leached solids, salts, and metal oxides. 

Source Document Data Limitations (If any): 

1. Container List not available (available electronically). Individual waste stream volumes not available. 

Acceptable Knowlege Expert: 

~.~ ~Oÿ'(f I ~Jxt ~ (n VlCf Date:~ Print ISign 

· 
Obtain from Acceptable Knowledge Documentation Checklist 

b For microfilm or microfiche, Identify box, tape, reel number and location. 
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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: 0008 

Acceptable Knowledge Documentation Type: 

.., TRU Waste Management Program Information 

.., Waste Stream-Specific Information 

Supporting Information 

Category: 
C - Correspondence 

.., 0 - Documents 
M - Miscellaneous 
P - Procedures 

DR - Discrepancy Resolution 
U - Unpublished Documents 

Title of Source Document: Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at TA-55 

Source Document Reference Information (author(s), document and revision number, date, publisher): TWCp.AK-2.1- 
013 (LA-UR-02-6779) (TWCP-15418), 0, 10/16/02 

AK# 
a 

Source 
Doc. 

Page # b 

PR2, 
WS7 

PR3, 
WS1 

WS9 

PR6, 
WS3 

PR4, 
PR7, 
WS2, 
WS4, 
WS5 

4, 5, AttA 

AK Information Summary 

3 The TA-55 Plutonium Facilty, Building 4 (PF4) recovers Pu from scap and residues generated 
throughout the 000 defense complex and processes into pure Pu oxide for conversion to metal 
an other products. 

3 

Process status (PIS) codes in nitrate operations are solely defense related (TWCP-614 and 
4162). Wastes from various operations are not segregated by waste generation operation or 
waste generating location but rather are segregated and packaged based on waste type. 
Consequently, a single waste container has waste from multiple PIS codes. 

Waste streams are established by LANL and TA-55 waste management plans and site-specific 
procedures (see TWCP-352, 697, 700, 701, & 3943). The stated guidance an practice is to 
handle and package all combustible and noncombustible debris waste in a simular fashion, 
regardless of PIS code of origin. Inspection, collection, documentation and packaging 
operations of solid, certifiable TRU wastes are conducted in PF4 by a waste management 
section or team. Wastes are handled and packaged into containers based on the material 
content of the waste. Materials are considered waste only when they have been received and 
processed by the team. 

4 

Wastes are assigned to waste streams based on the waste segregation schemes used at T A55: 
by isotopic content (Pu-238 or Pu239); matrix material (combustable, non combustable, metal or 
glass); hazardous waste status (mixed, non-mixed, or special case waste streams). 

Wastes generated during nitrate operations are primarly debris wastes and wastes entered into 
cement fixation or sent to the RLWTF at TA-50. Waste categories include: cellulosics-paper, 
cloth; plastic-gloves, tape, labware; rubber; MgO crucibles; Metal debris-wire, hose clamps, 
tools, labware; glass debris. Cemented wastes include organics/inorganics and emulsified oils. 

Waste generated form July 16, 2001 to October 16, 2002. Waste from nitrate operations have 
different hazardous waste no.s depending on PIS code from which the waste originated. Waste 
volumes for each PIS code are not tracked. Instead, waste items are segregated into simular 
material types and packaged in waste containers. 

Manufacturing and research of the nitrate operations performed at TA55 in the production of Pu 
generated contaminated scrap and residues. The residues are processed to recover Pu. The 
recovery and manufacturing operations, maintenance and operations are the sources of TRU 
waste generation. See also U003 and 0022 for Pu recovery operations. 

4 

ORIGINAL 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0008 

AK# 
a 

WS8, 
WS9, 
WS12 

WS9 

WS11 

WS8, 
WS12 

PR8 

PR1 

PR5, 
WS10 

Source 
Doc. 

Page # b 

5, Att.4 Table 
1 p. 15-16 

15-18 

19-22 

22-23 

14 

Att.2 

2 

AK Information Summary 

The primary feed source for the nitrate recovery operation is Pu residues from other recovery 
operations, I.e., pyrochemical, metal preparation and fabrication, and analytical laboratory 
operations. The nitrate recovery operations are 1) pretreatment 2) dissolution 3) purifcation, 
including conversion to oxide 4) cement fixation. 

Process flow diagrams of the nitrate operations are found in Attachment 4 of the document. 

Attachment 4 lists the four nitrate recovery operations for each process/status code which 

includes their description, feed materials, chemical inputs, outputs (waste form) and applicable 

hazardous waste numbers. 

Table 1 lists the potential presence of RCRA regulated substances base on feed materials. 

Solid waste from the nitrate operations consist of metal and debris and cemented waste. Debris 
consists of glassware, plastis, ceramic materials, paper, rags, HEPA filters, metal containers, 
brushes, and small tools. Lead contaminated debris items are segregated and packaged 

seperately. 

Table 2 lists PIS codes and associated isotopes in the feed materials: Np-237, Th-232, Np-237, 
Am-341 [sic). U [no isotopes listed], and Th-232. Table 3 lists the primary Pu material types and 
typical weight percents. Table 4 lists the secondary isotopes in the waste. 

Hazardous waste numbers are assigned by PIS code. 

Table 5 lists the chemical inputs to opererations described in the report. 

"TA55 Waste Management" a waste managemet requirements document prohibits liquids from 
entering the waste stream or the liquid has stabilized into some absorbent media. 

"Chemical Waste Disposal Request" ensure thet wastes are tracked if they contain corrisives, 
pyrophorics, flammable explosive, toxic, carcinogenic, or highly reactive materials. 

The "Certification Plan" (TWCP-697) and related generator attachments (TWCP-701) require 

waste generators to document the the waste does not contain WIPP prohibited items. 

Explosives are banned in solid waste streams according to TWCP-4720. 

The "Waste Profile Request Form" has statements that is verified by the generator that the 
waste is not ignitable, reactive or corrosive. 

The TA55 generator attachments of the Certification Plan (TWCP-700) prohibits the presence of 
liquids in waste. 

Attachment 2 are maps of LANL and T A55. 

The AK report contains information on approximately fifty individual operations. Each operation 
is assigned a unique identifier called a process/status (P/S code. These codes were historically 

used fo the purposes of nuclear accounting in order to draw a material balance around various 
operations and locations at TA-55. In general, PIS codes correspond to one or more unit 

operations. These unit operations roll up to the overall facitlity process of Pu recovery and 
purification. The PIS codes provide the greatest level of detail recorded in waste generator 
records, i.e. RCRA hazardous waste numbers and chemical constituents. An index to the TA-55 
PIS codes for nitrate operations is given on page vi. 
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3 4 (PF4) recovers Pu from scap and residues generated 
nd processes into pure Pu oxide for conversion to metal 

PR3, 
WS1 

3 

Process status (PIS) codes in nitrate operat s are solely defense related (TWCP-614 and 
4162). Wastes from various operations are n segregated by waste generation operation or 
waste generating location but rather are segrega and packaged based on waste type. 
Consequently, a single waste container has waste om multiple PIS codes. 

Waste streams are established by LANL and TA-55 w te management plans and site-specific 
prOcedures (see TWCP-352, 697, 700, 701, & 3943). T stated guidance an practice is to 
handle and package all combustible and noncombustible ris waste in a simular fashion, 
regardless of PIS code of origin. Inspection, collection, docu entation and packaging 
operations of solid, certifiable TRU wastes are conducted in P by a waste management 
section or team. Wastes are handled and packaged into contain based on the material 
content of the waste. Materials are considered waste only when th have been received and 
processed by the team. 

Wastes are assigned to waste streams based on the waste segregation s emes used at TA55: 
by isotopic content (Pu-238 or Pu239); matrix material (combustable, non c bustable, metal or 
glass); hazardous waste status (mixed, non-mixed, or special case waste stre s). 

WS9 4 Wastes generated during nitrate operations are primarly debris wastes and waste ntered into 

cement fixation or sent to the RLWTF at TA-50. Waste categories include: cellulosi -paper, 
cloth; plastic-gloves, tape, labware; rubber; MgO crucibles; Metal debris-wire, hose cl ps, 
tools, labware; glass debris. Cemented wastes include organics/inorganics and emulsifi oils. 

PR6, 4 Waste generated form July 16, 2001 to October 16, 2002. Waste from nitrate operations ha 
WS3 different hazardous waste no.s depending on PIS code from which the waste originated. Wast 

volumes for each PIS code are not tracked. Instead, waste items are segregated into simular 
material types and packaged in waste containers. 

PR4, 4, 5, AltA Manufacturing and research of the nitrate operations performed at T A55 in the production of Pu 
PR7, generated contaminated scrap and residues. The residues are processed to recover Pu. The 
WS2, recovery and manufacturing operations, maintenance and operations are the sources of TRU 
WS4, waste generation. See also U003 and 0022 for Pu recovery operations. 
WS5 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0008 

AK# a 

WS8, 
WS9, 
WS12 

WS9 

WS11 

WS8, 
WS12 

PR8 

PR1 

PR5, 
WS10 

Source 
Doc. 

Page # b 

AK Infonnation Summary 

The primary feed source for the nitrate recovery operation is Pu residues from other recovery 
operations, I.e., pyrochemical, metal preparation and fabrication, and analytical laboratory 
operations. The nitrate recovery operations are 1) pretreatment 2) dissolution 3) purifcation, 
including conversion to oxide 4) cement fixation. 

Process flow diagrams of the nitrate operations are found in Attachment 4 of the document. 

5, Att.4 Table Attachment 4 lists the four nitrate recovery operations for each process/status code which 
1 

p. 15-16 includes their description, feed materials, chemical inputs, outputs (waste form) and applicable 
hazardous waste numbers. 

15-18 

19-22 

22-23 

14 

Att.2 

2 

Table 1 lists the potential presence of RCRA regulated substances base on feed materials. 

Solid waste from the nitrate operations consist of metal and debris and cemented waste. Debris 
consists of glassware, plastis, ceramic materials, paper, rags, HEPA filters, metal containers, 
brushes, and small tools. Lead contaminated debris items are segregated and packaged 
seperately. 

Table 2 lists PIS codes and associated isotopes in the feed materials: Np-237, Th-232, Np-237, 
Am-341 [sic], U [no isotopes listed], and Th-232. Table 3 lists the primary Pu material types and 
typical weight percents. Table 4 lists the secondary isotopes in the waste. 

Hazardous waste numbers are assigned by PIS code. 

Table 5 lists the chemical inputs to opererations described in the report. 

"TA55 Waste Management" a waste managemet requirements document prohibits liquids from 
entering the waste stream or the liquid has stabilized into some absorbent media. 

"Chemical Waste Disposal Request" ensure thet wastes are tracked if they contain corrisives, 
pyrophorics, flammable explosive, toxic, carcinogenic, or highly reactive materials. 

The "Certification Plan" (TWCP-697) and related generator attachments (TWCP-701) require 

waste generators to document the the waste does not contain WIPP prohibited items. 

Explosives are banned in solid waste streams according to TWCP-4720. 

The "Waste Profile Request Form" has statements that is verified by the generator that the 

waste is not ignitable, reactive or corrosive. 

The T A55 generator attachments of the Certification Plan (TWCP-700) prohibits the presence of 
liquids in waste. 

Attachment 2 are maps of LANL and TA55. 

The AK report contains information on approximately fifty individual operations. Each operation 
is assigned a unique identifier called a process/status (P/S code. These codes were historically 
used fo the purposes of nuclear accounting in order to draw a material balance around various 
operations and locations at TA-55. In general, PIS codes correspond to one or more unit 

operations. These unit operations roll up to the overall facitlity process of Pu recovery and 
purification. The PIS codes provide the greatest level of detail recorded in waste generator 
records, i.e. RCRA hazardous waste numbers and chemical constituents. An index to the TA-55 
PIS codes for nitrate operations is given on page vi. 
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Site(s): Los Alamos National Laboratory I Source Document Tracking Number: 0008 

Source Document Data Limitations (if any): 

1. AK report only applicable to nitrate operations at T A55 

Acceptable Knowlege Expert: 

Sheri Nance I~ rltlJ~& Date: 
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a Obtain from Acceptable Knowledge Documentation Checklist 
b For microfilm or microfiche, identify box, tape, reel number and location. 
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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. 

RECORD TYPE: 

X Project 2010 0 Facility (RRES) 

o Other: 

e no radioactive contamination. MANDATORY: 

o UCNI o Proprietary 

RECORD SOURCE: 

Submittal Date: 7/25/03_ Z No.: 109592 NamelOrg: PATRICIA PATTON.... RRES-CE_ 
Originator WAYNE PUNJAK Organization: NMT 

TYPE OF RECORD/ACTION TO BE TAKEN 

X Individual Record o Batch Data Report o Records Package (+ TOC) 

o Addition'" o Supersedes. 
X New Cl Revision'" 

"'Record Barcode Number: "'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): 

Record Date: tJ ~. Physical Page Count: X Single Sided 0 Double Sided 

Category Number: (from page two): 07 

RECORD TITLE, SUBJECT, AND/OR KEYWORDS: 

TWCP-AK-2.1-013, R.O AI( Report for NO Waste from Nitrate Operations at TA-55 - LA- 
UR-02-6779 

RECORD CENTER USE ONLY 

~Pted Date: / -,,:J ~...,,-, 0 Return 
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Date: 
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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 mlllionl 

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.21IC1 Process AK Report for Chloride Operations at TA-55 

2. TWCP-AK-2.1-003, R2JIC1 Process AK Report for Metal Operations Processes at T A-55 

3. TWCP-AK-2.1-004, R.21IC2 Process AK Report for Miscellaneous Operations at T A-55 

4. TWCP-AK-2.1-005, R.2JIC1 Process AK Report for Nitrate Operations at T A-55 

5. TWCP-AK-2.1-006, R2IIC1 Process AK Report for Pyrochemical Processes at T A-55 

6. TWCP-AK-2.1-007, R2/IC1 Process AK Report for Special Processing at TA-55 

^~CP-AK-2.1-009, RO/IC1 Process AK Report for Pu-238 Operations at TA-55 

~ wCP-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.0 AK Report for NG Waste from Miscellaneous Operations at TA-55 

10. TWCP-AK-2.1-016,R.0 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 Metal/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-l \109592\LOCALS-l \Ternp\eud2C.htrn 7/24/2003 
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ACRONYMS 

acceptable knowledge 

Los Alamos National Laboratory Transuranic Waste 

Characterization Acceptable Knowledge I~formation Summary 
(TWCP-PLAN-0.2.7-001, R.5) 
Code of Federal Regulations 
Contact-Handled Transuranic Waste Acceptance Criteria.tòr the 

Waste Isolation Pilot Plant (DOE/WIPP-02-3] 22) 

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 
high efficiency particulate air 
[EP A] 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 
materia] type 

Nitrate [designator for individual documents in nitrate operations 

reports in Attachment 1, Acceptable Know ledge Roadmap] 

Office of Solid Waste and Emergency Response [EP A] 
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] (nuclear material accountability) 

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 
technical area 
trioetyl phosphate oxide 

transuranic 
Transuranic Waste Characterization/Certification Project 

Unclassified Controlled Nuclear Information 
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waste acceptance criteria 
Attachment B, Waste Analysis Plan, to the Hazardous Waste 

Facility Permit Issued to the Waste Isolation Pilot Plant (EP A No. 
NM4890139088) 
Waste Isolation Pilot Plant 

Waste Origination and Disposition Fonn 
Waste Profile Request Form 
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T A-55 PIS CODE INDEX 

NOTE: This index indicates the main PIS codes mentioned in this report. 

PIS Code PIS Name Operation AK Report* 

ATL Advanced Test Line for Actinide 
Nitrate Operations 

Separation (RD&D) 

BM Burning Metal Nitrate Operations 

-- CF Cement Fixation Nitrate Operations 

CR Crushing and Pulverizing Nitrate Operations 

-...... ._~,-- - '...~ -..-.-- DS Ion Exchange Nitrate Operations 
-. 

ED Cascade Dissolver Nitrate Operations 

EV Evaporator Nitrate Operations 

HCD Hydroxide Cake Dissolution Nitrate Operations 

LR Ion Exchange Nitrate Operations 

NC Noncombustible Leach Nitrate Operations 

PAF Passivation Furnaces Nitrate Operations 

-- RB Roasting and Blending Nitrate Operations 

RBJ Roasting & Blending Ir Nitrate Operations 

RFX Ion Exchange Nitrate Operations 

SC Cascade Dissolver, G437 Nitrate Operations 

SP Scrap Dissolution, 0438 Nitrate Operations 

TSC Thennal Stabilization of Cellulose 
Nitrate Operations 

Materials 

* AK reports: MctallPyrochemical Operations (TWCP-AK.2.1-017, R.O), Miscellaneous Operations (TWCP-AK- 
2.1-014, R..O), Special Processing Operations (TWCP-AK-2.1-016, R.O), and Nitrate Operations (this report) 
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ACCEPTABLE KNOWLEDGE REPORT FOR NEWLY GENERA TED 
WASTE FROM NITRATE OPERATIONS AT TA-55 

1.0 INTRODUCTION 

All transuranic (TRU) waste must be sufficiently characterized and certified before it is 

shipped to thc Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection 

Agency (EP A) allows use of acceptable knowledge (AK) for waste characterization. EP A 

uses the term AK in its guidance document, Waste Analysis at Facilities that Generate. 

Treat. Store and Dispose of Hazardous Waste (EPA/OSWER 9938.4-03). Attachment E, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit l~sued to the Waste 

Isolation Pilot Plant (EP A No. NM4890139088) (WIPP W AP) defines AK and provides 

guidelines on how AK should be obtained and documented. 

This AK operations report was prepared in accordance with Acceptable Knowledge 
Documentation (TWCP-QP-L1-021). The primary purpose of this report is to 

systematically organize, evaluate, and summarize detailed AK information about 

individual operations 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 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 nitrate 

operations covered: 

. Review of the Los Alamos National Lahoratory Transuranic Waste Characterization 
Acceptable Knowledge InfiJrmalion 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 
T A-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

. Interviews with personnel involved with waste generation and waste management at 

T A-55 as listed on the Acccptable 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, TWCP-3568, TWCP-8914, 

TWCP-8982, TWCP-8928-8930, TWCP-8950-8955, TWCP 8974-8976, 
TWCP-8935-8937, TWCP 8941, and TWCP-8988-8989. 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 

nuclear material accountability process status (PIS) codes generating waste, 
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and evaluations of the potential for Resource Conservation and Recovery Act 
(RCRA)-rcgu1ated constituents to be present in the wastes, based on subject 

matter expert (SME) interviews and any relevant data. 

The TWCP Records ManagemenUDocument Control (RMDC) Center contains copies of 
the documents referenced in this report. Unclassified Controlled Nuclear Information 

(VeNl) is contained in these records, and will not be included in this report. Such records 

arc identified as VCNI in the Acceptable Knowledge Roadmap (Attachment I). 

This 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 operations at this 

facility, the operations are categorized into four operational areas. The multiple 
operations in each arca arc described in detail in the following four AK reports for 

plutonium: 

. Acceptable Knowledge Reportfor Newly Generated Wastefi"om MetallPyrochemical 
Operations at TA-55 (TWCP-AK-2.1-017, R.O) 

. Acceptable Knowledge Report/or Newly Generated Wastefrom Miscellaneous 
Operations at TA-55 (TWCP-AK-2.I-014, R.O) 

. Acceptable Knowledge Reportfor Newly Generated Waste from Nitrate Operations at 
TA-55 (TWCP-AK-2.1-013, R.O) (this report) 

. Acceptahle Knowledge Reportfor Newly Generated Wastefi"om Special Processing 

Operations at TA-55 (TWCP-AK-2.1-0 16, R.O) 

The AK reports contain information on approximately fifty individual operations. Each 

operation is assigned a unique identifier called a processlstatus (PIS) code. These codes 

were historically used for the purposes of nuclear material accounting in order to draw a 

material balance around various operations and locations at TA-55. For example, the 

nitrate operations report (Acceptable Knowledge Reportfor Newly Generated Wastefrom 

Nitrate Operations at TA-55 [TWCP-AK-2.1-013]) covers waste generation operations 

and characteristics for approximately 20 different sets of operations, each with its own 
PIS code. In general, PIS codes correspond to one or more unit operations. These unit 

operations roll up to the overall facility process of plutonium recovery and purification. 
The search and compilation of AK information and EPA hazardous waste numbers 

(IIWNs) based on PIS codes provides a convenient framework because the PIS codes 

provide the greatest level of detail recorded in waste generator records. However, as 

described in section 3.2, T A-55 TRV waste items are segregated and packaged into waste 

containers based on isotopic material content of the waste and nondestructive assay 

characteristics rather than by PIS code of origin. The AK information search to determine 

RCRA and chemical constituents in the waste is based on the operations at T A-55, 
tracked by the PIS codes, and described in the operations AK reports listed above. 

When discrepancies in AK information arc discovered, they are documented and resolved 

in accordance with Acceptable Knowledge Documentation (TWCP-QP-l.1-021). 
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3.0 DESCRIPTION OF THE WASTE 

The following sections describe steps used in nitrate operations and identify the resulting 
wastes as well as outputs that are sent 10 other operations, such as pyrochemical 

operations, for further processing. 

3.1 Facility and Mission 

The TA-55 Plutonium Facility, Building 4 (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 PF-4, are shown in Attachment 2. 

PIS codes in nitrate operations are solely defense related (TWCP-614, TWCP- 
4162). Wastes from various operations arc not segregated by waste-generating 

operation or waste-generating location (e.g., room or glovebox) but rather are 
segregated and packaged based on waste type (TWCP-887, TWCP-4l62, TWCP- 
4167). Consequently, a single wasle container often contains wastes from multiple 
PIS codes. 

3.2 Basis, Rationale, and Assumptions Used to Delineate the Waste Streams 

The basis for delineation ofT A-55 waste streams is established by a set ofLANL 
and T A-55 waste management plans and site-specific procedures (TWCP-352, 
TWCP-697, TWCP-700, TWCP-701, TWCP-3943). The stated guidance and 

practice is to handle and package all combustible and noncombustible debris 

waste in a similar fashion, regardless of the PIS code of origin. Inspection, 

collection, documentation and packaging operations of solid, certifiable TRU 
wastes at TA-55 arc conducted in PF-4 by a waste management section or team 
(TWCP-352, TWCP-700, TWCP-70l, 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. 

Waste containers are assigned to a waste stream based on the 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, T A-55 wastes are 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 (for example, combustible, noncombustible, metal, or 
glass waste types) 
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. 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 cement fixation 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 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 inorganies, including emulsified oils. 

3.4 Waste Volume and Time Period of Waste Generation 

This report covers waste streams generated from 7/16/01 to the present. Wastes 

from nitrate operations have different associated EP A HWNs depending on the 

PIS code from which the waste originated. Waste volumes for each PIS code arc 

not tracked. Instead, waste items arc 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 Operations 

The following subsections describe the generation of waste by nitrate operations. 

as well as product and waste outputs to other operations. 

Manufacturing and research operations performed at T A-55 in the production of 
plutonium also generate plutonium-contaminated scrap and residues. These 

residues arc processed to recover as much plutonium as is practical. T A-55 has 

extensive capabilities for the extraction and recovery of plutonium from residues 

and scraps generated from operations at various LANL íacilities and other DOE 
sites. These recovery and manufacturing operations, associated maintenance 
operations, and T A-55 plutonium research are the sources of TRU waste 

generated at TA-55. Detailed background information about the TA-55 plutonium 

recovery operations can be found in Waste/rom Plutonium Conversion and Scrap 

Recovery Operations (TWCP-352 and TWCP-886). 
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This report addresses the aqueous nitrate-based recovery operations. The primary 
feed source for the nitrate recovery operations is plutonium residues from other 

recovery operations (e.g., pyrochcmical), metal preparation, metal fabrication, and 

analytical laboratory operations (TWCP-3548/N-I). 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 
opcrations can be divided into the following steps: 

. Pretreatment 

. Dissolution 

. Purification, including conversion to oxide 
· Cement fixation 

Each of these categories is dcscribed below. Attachment 3 contains a complete 

listing of PIS codes for nitrate operations, their descriptions, feed materials, 

chemical inputs, outputs and applicable EP A HWN s. A simplified flow diagram 

for nitrate operations is found in Attachment 4. 

3.5.\ Pretreatment (PIS codes BM, CR, PAF, TSC) 

Pretreatment primarily includes physical operations used to prepare 

scrap and rcsidues for the next step, dissolution (TWCP-3548/N-\). 
Pretreatment may have included any or all of the following activities: 

burning and brushing (BM), caustic leaching, chemical separation 

(hydroxide or oxalate precipitation), crushing and pulverizing (CR), 

distillation, filtering ofliquids or oils, passivation (PAF), scraping, and 

sorting (TWCP-3548/N-I, N-3, N-4, N-?, N-8, N-IO, N-ll, and N-\3 
through N-\8). As materials are received from various operations within 

TA-55, they are sorted and sent to other pretreatment steps or directly to 

dissolution depending on the physical nature ofthe scrap or residue and 

on the amount and typc of plutonium associated with the material. Loose 

plutonium may be brushed off a scrap itcm (BM), thus allowing the item 

to be sent to dissolution (TWCP-8928). Dissolution involves the 

removal offriable oxide from plutonium metal items and the 

calcinations of plutonium metal and oxide. The feed is generally very 

pure (i.e., approximately 99 percent) and no solvents or othcr chemicals 

are used. Any impurities are salts only. Sodium citrate is used for 

cleaning purposes (SMB interview). Chunks of plutonium-bearing 

residue (e.g., residues of graphite, sand, slag, crucibles) are sent for 

crushing and pulverizing (CR). Feed material greater than one inch is 

crushed using a pneumatic hydraulic crusher; material less than one inch 

is crushed using a jaw crusher; and a disc pulverizer reduces the product 

from the jaw crusher to less than 850 microns (TWCP-8929). Product is 

feed for the cascade dissolver (SC) and hydroxide cake dissolution 

(HeD). No solutions are used inside the glovcbox. Rags for cleaning use 

water only. Finely divided plutonium in sweepings or powder form is 
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sent directly to dissolution. Lapping or grinding oils are filtered if 
necessary. Thc liquid portion is sent to PIS code CF [or immobilization 

in cement if plutonium concentrations are below the discard limit (DL) 
(TWCP-3548/N-l0 and N-15). If there are significant quantities of 
filtered solids, they arc calcined and sent to dissolution (TWCP- 
3568/N-82). 

Thermal pretreatment operations are also uscd to prepare plutonium- 
bearing materials for dissolution (TWCP-3548/N-l). Passivation (PAF) 

converts pyrophoric plutonium metal and other reactive metals to a 

stable oxide prior to dissolution. Thcse materials are heated in a tube 

furnace to approximately 600 oC (P AF) (TWCP-3548/N-7 and N-ll). 
Cellulose materials (e.g., cheesecloth, wood, paper, cardboard) 

contaminated with plutonium are thermally stabilized using pyrolysis 

with catalytic conversion to decompose the cellulose materials (TSC). 
The resulting decomposition products exit the reactor, leaving the 

radionuclides and a small amount of carbon residue behind. The 

decomposition products pass to a collection reservoir and are oxidized to 

carbon dioxide and water (Thermal Stabilization o..(Cellulose Materials 

[NMT-2-WI-003-REC-498, ROD. Plutonium metal (BM), anode heels, 

and oxides arc burned to prepare these materials for either dissolution or 

storage in the vault (TWCP 3548/N-13 and N-14). Distillation is used to 

recover plutonium from polystyrene cubes (TWCP 3548/N-18). 

Tn overview, particulate solids from the pretreatment step arc sent to 

dissolution ifplutonium concentrations are above the DL and to cement 

fixation (CF) if conccntrations are below the DL (TWCP-3548/N-I, N-3, 
N-4, N-7, N-8, N-IO, N-ll, and N-13 through N-18). Liquids are sent to 

purification if plutonium concentrations are above the DL and to the 

RL WTF if they meet the T A-50-1 waste acceptance criteria (WAC) 
(TWCP-3548/N-I, N-3, N-4, N-7, N-8, N-IO, N-ll, and N-13 through 

N-18). Chemicals used in the pretreatment steps arc listed in Table 5 in 

Section 3.6.3. Chemicals used in these steps that are covered by Title 40 

Code of Federal Regulations (CFR) Part 261, including Appendix VIII 
of those regulations, are (a) hydrofluoric, nitric, oxalic, and sulfuric acid, 

(b) potassium and sodium hydroxide, and (c) hydrogen peroxide (an 

oxidizer). EPA HWNs 0001 and 0002 do not apply to the solid wastes 

despite the use of acids, bases and an oxidizing solution in these 

operations because there is no free liquid in these wastes. Additional 
EPA HWNs apply to most of these PIS codes as a result ofthc presence 

of regulated chemicals in the feed materials (see Table 1 in section 3.6) 

or as a result 0 [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 are discarded as 

described in section 3.6.1. 
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3.5.2 Dissolution (P/S codes ATL, ED, HCD, NC, SC, SP,) 

Dissolution is comprised of numerous operations that generate a 

plutonium-nitrate solution for feed to purification (TWCP-3548/N-l, 
TWCP-3568/N-79). The main chemicals used in dissolution are nitric 

acid, hydrochloric acid, and calcium t1uoride and/or hydrot1uoric acid, 

which together form a standard leach solution. Additionally, other 

chemicals arc used for particular dissolution operations. Depending on 

the particular operation 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 t1uoride solution to recover surface 

contamination of plutonium. The cloths art: rinsed in water (TWCP- 
3568/N-82) and the solutions from the cloths are collected and filtered. 
The solids [rom the solutions are recycled through dissolution if 
plutonium concentrations are above the DL, or sent to cement fixation or 
disposed as debris waste if concentrations arc below the OL (TWCP- 
3548/N-l, TWCP-3568/N-79). The plutonium-bearing solutions are sent 

to purification. The cloths may be reused if they have not decomposed; 

otherwise, they arc discarded as solid waste 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 (NC) (TWCP-3548/N-I, TWCP-3566/N-22, N- 
30, and N-31, TWCP-3568/N-79). Leaching is conducted in a stainless 

steel jar with a glass dome and condenser. Non-reactive material is 

leached under reflux and corrosive gases arc removed using vacuum 

transfer and an aqueous scrubber. The filtrate is pretreated fòr ion 
exchange using aluminum nitrate as a complexing agent (TWCP-8909, 
TWCP-8935). 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 DOOS (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). 

Many plutonium-bearing materials are dissolved in a standard leach 

solution of nitric and hydrot1uoric 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 
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regulatory levels (TWCP-3568/N-82). These metals may be 

concentrated to above the regulatory levels in the puritication step (as a 

hydroxide cake) or in the evaporator step, as addressed later in this 

report. 

Two dissolution operations arc 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). Silica is 

removed from solutions being sent to purification. It involves the 

following steps: (a) adjusting the acidity of the feed solution using nitric 

acid, (b) distilling to concentrate the solution, (c) oxidizing the 

plutonium to a valence state of +4 with hydrogen peroxide, (d) heating 

the solution until the excess hydrogen peroxide is destroyed, and 

(e) filtering the solution to remove the silica solids (TWCP-3567/N-34). 
The solution goes to anion exchange purification. The filtered silica 

solids are re-dissolved if plutonium concentrations arc above the DL or 
disposed to cement fixation (CF) if concentrations are below the DL. 

Dissolution operations involve the use of cascading dissolvers or 

dissolution pots (TWCP-3548/N-l). The choice of dissolution 

equipment is based on the concentration of plutonium present in the feed 

material and the physical form ofthc feed material. Feed materials 

include ash, glovebox sweepings, ground sand/slag/ crucibles, oxides, 

residues, salts, and hydroxide cakes (TWCP-3548/N-I, TWCP-3566/N- 
23 and N-24; TWCP-3567/N-37 and N-37A). Cascading dissolvers (ED, 
SC) consist of a series of heated columns into which the standard leach 

solution (nitric acid with hydrofluoric acid, calcium fluoride, or 

aluminum nitrate) is introduced along with the feed material to be 

dissolved (TWCP-8922, TWCP-8914, and TWCP-8941). Air is bubbled 

through the columns to promote mixing of the solutions and to keep 

particles in suspension. Solution from the tirst column overflows to the 

second column and so on (TWCP-3548/N-l; TWCP-3566/N-23, N-24 
and N-24A; TWCP-3567/N-36). Dissolution pots (Hen, SP) arc 

spherical pots in which the standard leach solution and feed material are 

loaded batch-wise and heated. Air sparging is sometimes used in 

dissolution pots to promote mixing (TWCP-89l2 and TWCP-8937). 

After dissolution in the dissolvers, the solutions are filtered and then sent 

to purification. If the plutonium concentration of the filtered solids is 

above the DL, the solutions may be recycled to the same or other 

dissolution operations or calcined and sent to the vault. If the plutonium 

concentration of the filtered solids is below the DL, the solutions are 

sent to cement fixation (CF) or disposed of as TRU waste. 

The debris waste generated from the dissolution of hydroxide cakes may 

contain RCRA metals above the regulatory limit due to the lean feed 

material. Without analytical data or other acceptable information to 
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contÌrm that the concentrations of these hazardous constituents are 

below the regulatory levels, the applicable D-codes (D006, 0007, D008, 
D009) are assigned pending additional information (TWCP-3568/N-83). 

In overview, filtered solids from the dissolution step arc re-dissolved to 

recover plutonium until plutonium concentrations arc below the DL. The 

filtered solids are then sent to cement fixation (CF); debris items are 
disposed after the plutonium contamination is removed from the surface 

by leaching; and plutonium-bearing solutions are sent on to purification 

(TWCP-3548/N-I; TWCP-3566/N-22, N-23, N-24, N-26, N-27, N-30 
through N-33; TWCP-3567/N-34 and N-35). 

Chemicals used in the dissolution steps are listl;ld in Table 5 in Section 

3.6.3. Chemicals used in these steps that arc covered by 40 CFR Part 

261, including Appendix VIII of those regulations, arc (a) hydrochloric 

acid, hydrofluoric acid, nitric acid; (c) potassium hydroxide, and 

(c) hydrogen peroxide (TWCP-3566/N-22, N-23, N-24, N-30B, N-30C, 

N-30D, N-30E, N-30F, N-31, N-32, and N-33; TWCP-3567/N-34, N-35, 
N-37, and N-37A; TWCP-3568/N-81). EPA IIWNs 0001 and DOQ2 do 

not apply to the solid wastes despite the use of acids, bases, and an 
oxidizing solution because there is no free liquid in these wastes. 

Additional EPA HWNs may apply to most of these PIS codes because of 
regulated chemicals in the material feed (see Table 1 in Section 3.6) or 

contamination introduced from laboratory equipment, supplies, or 
glovebox maintenance operations (discussed in section 4.2). For 

example, RCRA-regulated hazardous constituents introduced to the 

nitrate operation at the dissolution step trom hydroxide filtrate cakes 

include cadmium, chromium, lead, and mercury (TWCP-3567/N-39, N- 
40). Leaded gloves are discarded as described in section 3.6.1. 

3.5.3 Purification and Oxide Conversion (PIS codes DS, LR, RB, RBJ, and 

RFX) 

Plutonium-bearing solutions generated in the dissolution step are 

directed to purification for plutonium recovery (TWCP-3548/N-I). 
Purification consists of both ion exchange and precipitation. There arc 

three primary ion exchange operations based on the concentration of 
plutonium in solution: (a) rich fced (RFX), (b) dissolved solids (DS), 
and (c) lean residuc (LR). After ion exchange, plutonium-bearing 

solutions arc directed to oxide precipitation and then to an oxidation 

step. Oxidation generates plutonium oxide, a stable form of plutonium 
suitable for storage or further processing into plutonium metal. 

Ion exchangc uses resin-filled columns to collect plutonium (PIS codes 

DS, LR, RFX) (TWCP-3548/N-l; TWCP-3567/N-42, 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 its valence state to (+4) 
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using hydrogen peroxide (TWCP-8923 and TWCP-8930). 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 T A-50-1 RL WTF if they meet the T A-50-1 WAC. 

Plutonium (+4) binds to the resin while impurities such as americium, 

uranium, and other metals flow through the columns (TWCP-3548/N-I; 
TWCP-3567/N-42, 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 nitric acid) is flowed through the columns. This releases 

puritied plutonium in solution for further processing (i.e., precipitation 

and oxidation). The plutonium-poor solutions or efl1uents from the ion 

exchange columns are sent to the evaporator (EV) for liquid volume 

reduction and acid recovery. Ton exchange resins arc reconditioned using 

nitric acid; spent ion exchange resins are periodically sent to cement 

fixation (CF) for disposal. 

Hydroxide cakes (TWCP-3567/N-40) are introduced to the nitrate 

operations in the dissolution step (TWCP-3567/N-39). The outputs from 

the dissolution of hydroxide cakes are sent to PIS code LR or DS. 

RCRA-regulated hazardous constituents associated with the feed 

materials may carry through to PIS codes DS and LR (TWCP-3567/N- 
38). However, 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 D006, D007, D008, and D009 are assigned. The 
plutonium-rich feed from the vault is sent through dissolution PIS code 

RFX. The lean effluent from dissolution is further concentrated by the 

evaporator (BV). The rich product is used for additional programmatic 

uses. In overview, plutonium oxide from the purification step is 

transferred to the vault for storage or to the metal preparation line; 

solutions arc sent to the evaporator for volume reduction and then 

returned to ion exchange or sent to PIS code CF for immobilization in 

cement. The distillates are sent to the RL WTF if they meet the T A-50-1 

WAC. Spent ion exchange resins are sent to cement fixation (CF) 

(TWCP-3567/N-42, N-44 through N-49, N-51, N-53). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 

3.6.3. Chcmicals used in these steps that are covered by 40 CFR Part 

261, including Appendix VIII of those regulations, are (a) hydrofluoric 

acid, nitric acid, and oxalic acid; (b) sodium hydroxide, and 
(c) hydrogen peroxide (an oxidizer) (TWCP-3567/N-42, N-44 through 
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N-47, N-51, N-53, and N-54; TWCP-3568/N-81). EPA HWNs DOOI 

and 0002 do not apply to the solid wastcs despite the usc of acids, bases, 

and an oxidizing solution because there is no free liquid in these wastes. 

However, EPA HWNs apply to most of these PIS codes because of 
regulated chemicals in the material feed (sce Table I in Section 3.6) or 

contamination introduced from laboratory equipment, supplies, or 
glovcbox maintenancc 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 D006, D007, 

D008, and D009 (TWCP-3567/N-39 and NAO). Similarly, plutonium 

oxide from the vault may be 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 contain 0006, D007, and D008 

(TWCP-3567/N-56, N-57, N-57A, and N-57B). Leaded gloves are 

discarded as described in section 3.6.1. 

3.5.4 Evaporator (PIS code EV) 

Plutonium-poor ion exchange effluents and oxalate precipitation filtrates 

are sent to thc evaporators to re-concentrate plutonium, if possible, and 

reduce the volume of disposed waste (TWCP-3548/N-l, TWCP-35681 

N-61 through N-65). General facility maintenance solutions (e.g., wet 

vacuum water, mop water, chiller water) may also be 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 watcr arc 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 solutions) (TWCP-3568/N-82). 
The mop water is taken back into the evaporator only if it has a 

signi ficant nuclear material content, which means that it originated in the 

solutions before escaping the confines of the glovebox system (TWCP- 
8989). 

Plutonium-poor solutions are collected in storage tanks and sent to the 

evaporators in batches of up to 600 liters (TWCP-3548/N-l; 
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 arc 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 
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to wash nitrate salts having a plutonium concentration above the DL. 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-l; TWCP-3568/N-61 through N-65). Nitric acid 

is the only chemical used in the evaporator that is covered by 40 CFR 

Part 261, including Appendix VITI of those regulations. However, EP A 

HWNs D001 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 because of 
regulated chemicals in the evaporator feed material. Hydroxide cakes 

from CXL operations are introduced to nitrate operations in the 

dissolution step (TWCP-3567/N-39). Thereforc, 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). Cadmium, chromium, lead, and 

mercury arc expected to be present. Analysis of evaporator bottoms at 

T A-55 and statistical evaluation of analytical results using control charts 

show that chromium, lead, and mercury are above regulatory limits in 

this waste (TWCP-3568/N-66). 

3.5.5 Cement Fixation (PIS code CF) 

In the cement fixation step, various wastes with plutonium 

concentrations below the DL from nitrate and other operations at T A-55 

are collected and immobilized in cement for interim and long-term 

storage (TWCP-3548/N-I; TWCP-3568/N-67 through N-74). Cement 

fixation is carried out in 55-gallon drums under PIS code CF. 

The primary feed to PIS CF is neutralized evaporator bottoms. The 

bottoms solution is adjusted to a basic pH (7-10) and stirred directly 

with Portland cement into a 55-gallon drum attached to the glovebox. 

Any particulate mattcr is added during the stirring operation (TWCP- 
8950-8955, TWCP-8974-8976, TWCP-8982, and TWCP-8988). 

Waste oillorganic solutions set up in cement are restricted to TRU 

vacuum pump oils and mixtures oftrioctyl phosphine oxide (Tapa) and 

iodine dissolved in kerosene. Some of the miscellaneous solutions sent 

for cement fixation include analytical chemistry solution residues that 

contain RCRA-regulated heavy metals. Oils and organic liquids are 

emulsi tied by the addition of a surfactant before they are mixed with the 

neutralized evaporator bottom solutions (TWCP-3568/N-74). The 

miscellaneous solutions are treated in a manner much like the evaporator 

bottoms solution. 

PIS code CF obtains wastes collected for disposal in 55-gallon drums 

and includes liquids from analytical chemistry; evaporator bottoms and 



TWCP-AK-2.1-0 13,R.0 
Effective Date: 10/16/02 Page 13 of25 

evaporator salts; fIne particulate materials, such as salts fIltered from 

solutions, leached fIlter paper residues, and ash; oils; organic pctrolcum- 
based liquids; and spent ion exchange resins. The primary feed is the 

evaporator bottoms solutions. 

Chemicals used in the cement fIxation step under PIS code CF include 

cement accelerator, 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). Phosphate buffer solution for pH 7 is used in PIS 

code CF. EPA HWNs 0001 and D002 do not apply to the solid wastes 

from cement fixation because there is no free liquid in these wastes. 

Although RCRA-regulated organics and metals arc not used in cement 

fixation, regulated chemicals arc present in the materials sent to be 

immobilized in cement. Therefore, the waste streams generated by these 

operations may contain RCRA-regulated metals above the regulatory 

limits. 

. Analytical results from evaporator bottoms show chromium, lead, 

and mercury arc above the regulatory limits (TWCP-3568/N-66). 

. Hydroxide cakes from the chloride operations (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 and those derived from other nitrate dissolution 

operations 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 (0008), and mercury (D009) (TWCP-3567/N-39 and 

N-40). Heavy metal analyses have been conducted on the solutions, 

with chromium, lead, cadmium, and mercury being detected 

occasionally at above the regulatory levels. 

. Portland cement does not leach heavy metals above regulatory levels 

(TWCP-3568/N-66). Thus, the chromium, lead, and mercury are not 

considered hazardous. In addition, arsenic, barium, cadmium, 

selenium, and silver concentrations are all below the regulatory 

threshold limits for these metals. 

Based on this information, the following EP A HWNs apply to PIS code 

CF: 

. PIS code CF: Applicable EPA HWNs for heavy metals for waste 

immobilized in Portland cement are D006, D007, D008, and 0009. 
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However, immobilization with Portland cement is an approved 

treatment and the final waste form is no longer hazardous. 

3.6 Material Inputs to Waste Generation 

Attachment 3 lists PIS codes for nitrate operations at T A-55, including 

descriptions, feed material, other inputs, 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 output from other PIS 

codes, or from sources outside TA-55, including other DOE sites. Although 
plutonium is usually the radioactive element of interest in the feed materials, the 

feed material has consisted of other radioactive elements, as indicated by Table 2. 

The remainder of this section summarizes the nature of the waste in terms of its 

physical, chemical, and radioisotopic characteristics. 

3.6.1 Physical Form Identification 

Solid waste trom nitrate operations primarily consists of metal and 

debris waste, as well as cemented waste discarded under PIS code CF. 

Debris waste contains glassware, plastics, ceramic materials, paper, rags, 
high efticiency particulate air (HEP A) filters, metal containers, brushes, 

and small tools. Lead-containing debris items are segregated and 

packaged separately (TWCP-3567/N-39). 

Because items from several different PIS codes arc combined into 

individual waste drums, the physical waste form of each drum is 

determined independently. Waste item description is documented on a 

Waste Origination and Disposition Form (WODF) for each item by the 

waste generator according to controlled procedures. The PIS code for 

each waste item is also documented on this form. In the packaging step, 

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 Radionuclidc Content Identification 

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. The 
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Table 1. Feed Materials for Nitrate Operations 

Potential Presence of 
RCRA-Regulated Substances* 

PIS Codes in Nitrate 
Operations 

Potentially contaminated with RCRA-regulated CF (if solutions contained Pu 

constituents <DL) 

. All analytical laboratory solutions are 

potentially contaminated with chromium 

(D007), lead (DOOX), and mercury (D009) 

. C-AAC solutions potentially contaminated 

with mercury (D009), and lead (0008), as 

well as RCRA-listed organic substances 

used as solvents, including acetone (F003), 

butyl alcohol (F003), carbon tetrachloride 

(DOI9), chlorobenzcne (F002, D021), 

chloroform (D022), methanol (F003), 

methyIcne chloride (F002), 
tetrachloroethylene (F002, D039), xylene 
(F003) (Cl-25/TWCP-3547). 

Typically contaminated with RCRA-regulated NC, BM 

heavy metals Cd, Cr, and Pb (D006, D007, 

D008). 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, RM, and 
SS (electrorefining step). 

Usually suspect contaminated with Ba, Cd, Cr, A TL, ED, SC 

and Pb (D005, D006, D007, D008). As, Hg, and 

Se may also be present although these metals 

are volatilized from the oxide and chloride 

forms at high temperatures. 

Typically fairly pure, no RCRA substances SC 

present 

Disassembled weapons High-purity Pu and U material types, no RCRA BM, RB, RBJ 

components substances present 

Experimental research 

and development 

(R&D) feed materials; 

various isotopes and 

isotopic mixtures of 
actinides in various 

matrices 

Variable purity; mayor may not contain RCRA A TL 
substances 
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Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA.Regulated Substances* Operations 

-.,. 
. .,'- _."r__ -- -- 

Hydroxide cakes Typically contaminated with RCRA-regulated Hcn 
heavy metals Cd, Pb, and Hg and possibly Cr 
(D006, D008, D009, and D007) 

Miscellaneous Typically contaminated with RCRA-regulated ATL, ED, PAP, SC, SP, TSC 

materials contaminated heavy metals Cd, Pb, Hg, and possibly Cr (Cellulosic material) 

with Pu (e.g. tools, (D006, D008, D009, and D007) 

metal, glass, plastic, 

labwarc, scrap, rags, 
glovebox sweepings, 

pump oils, high 

efficiency particulate 
air (HEP A) filters, 
HantClrd [Hanford 

materialsj) 

Pu metal or metal High purity, no RCRA-regulated substances, ATL, BM, PAF 

alloy, Hanford unless noted otherwise 

(Hanford materials) 
.- 

Pu oxides Variable purity from PIS codes RB, RBJ and ATL, RB, RilJ, SP 

others, and from the vault; suspect 

contaminated with RCRA-regulated heavy 

metals Cd, Cr, and Ph (D006, D007, DOOS) 

_. * The infonnation in this column is highly generalized. Applicability of specific ErA HWNs to a PIS code 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 0 erations 
ATL 
BM 
Cf 

Radionuclide in feed material 
N -237 

Th-232, N -237 

Am-341, U, Th-232 
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primary plutonium material type inputs for nitrate operations at T A-55 

are listed in Table 3. Please note that Table 3 indicates the isotopic 

composition of the material typcs 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 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, and (b) the oldest Pu material in 

inventory dates back to 1 January 1960 (TWCP-698). 

The material type uscd in the generation of each waste itcm is 

documcnted on the WOOF and DWLS. However, some of the 

plutonium recovery operations separate plutonium and americium, or 

plutonium and uranium, so that their relative ratios may be altered in the 

outputs and wastes. Waste items may be either depleted or enriched in 

Am-24l or U-234 depending on whether the source of contamination is 

the product or thc residues (TWCP-882). Table 4 indicates some PIS 

codes in which enrichment of radio elements other than plutonium arc 

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). Ac-227, the decay-chain daughter of Pa-23l, is 

expected to be present in trace amounts where Pa-23 I is present, but at 

several orders of magnitude less than Pa-231. 

In general, uranium and its isotopes arc expected to be present only at 

trace levels, ifat all. U-238 is present ifuranium was the feed material 

(e.g., as sometimes is the case for PIS code CF; Table 2). U-235 in 

growth from the decay of Pu-239 (half-life, 24,120 years) is negligible 

due to the long half-life ofPu-239. U-234 is 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 has 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 is 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. 
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Table 3. Average Isotopic Content of Plutonium Material Types and Enrichments 

Upper Bounds fur 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-2341 U-2351 Am-2411 

Type (MT) (87.74 yr) (24120 yr) (6564 yr) (14.35 yr) yr) to7 yr) Total Pu Total Pu Total Pu 

MT5l 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 91.0g 8.45 0366 0.071 - 7 x 
10-5 0.0009 0.003 

MT54 0.046 87.42 11.5 0.8\ 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 

MT 56 0.061 g 1.9 16.51 1.18 0.355 - 0.0002 0.0009 0.01 

\1T 57 0.433 74.63 20.7 2.55 1.69 .- 0.001 0.0008 0.02 

\1T 42 
84'Vo 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 0906 95.58 0.029 0.001 6 x 1O-~ O.OOg 

MT 83 

83% 83.89 13.S 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 

· 
Thesc ratios arc calculated under the assumption that no çhemical 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 Wastes 

PIS code 
ATL 
HCD 
CF, ED, EV, 
RB, RFX 
EV 
LR 

radionuclide in waste 

Source: TWCP-882 
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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). This AK report is updated to incorporate the 

results of these comparisons. 

3.6.3 Chemical Content Identification 

Chemical inputs to nitrate operations are listed in Table 5. The use of 

strong acids, bases, or oxidizers does not result in RCRA listings for 

solid debris waste from these operations because of the absence of free 

liquids in this waste. However, other IIWNs apply to some ofthe wastes 

generated, as noted in Table 5. 

4.0 ASSIGNMENT OF EP A HAZARDOUS WASTE NUMBERS 

The assignment ofEPA HWNs to wastes from nitrate operations and the table of process 

inputs and outputs can be found in Attachment 3. These assignments are based on the 

possible presence ofRCRA chemicals in waste as a result of their suspected or known 

presence in feed materials, chemical inputs, equipment, and glovebox surfaces. 

4.1 P, K, and P Listings 

F002 (chlorobenzene, methylene chloride, tetrachloroethylene) and F003 

(acetone, butyl alcohol, methanol, xylene) apply only to waste generated from PIS 

code CF. 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 arc present in the 

fèed materials, chemicals or equipment used in these operations. 

4.2 Toxicity Listings 

D008 (lead) applies to all PIS codes due to the potential to generate leaded gloves. 

However, the lead is contained (sandwiched) between the glove material and 

therefore doesn't contaminate other waste items. For this reason, D008 is applied 

only to the gloves, unless lead is present from other operational inputs. 

Waste from most PIS codes in nitrate operations carry several EPA HWNs 

because metals with toxicity characteristics arc present in the feed materials. PIS 

codes covered by this report carry the following codes for heavy metals: 

ATL D005, D006, D007, D008, D009 

CF D006, 0007, D008, 0009, D019, D021, D039 

DS 0005, D006, DOO?, D008, D009 

ED DOOS, 0006, D007, D008, D009 

EV 0006, D007, D008, D009 

HCO DOOS, D006, D007, D008, D009 
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Table 5. Chemical Inputs to Operations Described in This Report 

.,--.--- --.._.~-_...--_.. 
PIS Codes in Which 

RCRA-Listed 
Chemical Input Chemicals Arc Used Com"!~!1!~ on Applicabilitv of RCRA HWNs (if any) 

Gases 

1 ,---.---- Argon gas 
N itrogc1.:lJ;~s.__.__ 

Acids 

Ascorbic acid D002 does not apply to the TRU solid waste because 

Fonnic aCid there arc no [rce 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 [ree liquids in this waste 

Inor2anic Chemicals 

Aluminum nitrate 
-- -_. 

Calcium fluoride 

Calcium nitrate 
- --.-.,.-.-- ------- . 

Cerium nitrate 
-- 

Cobalt nitrate 
.-.,,-~,--....~... -~- ,-.- -.'---'.' .' '- . u_._. ...'"_. ,.'.'. ".... ....h_.'.' ..'-' 

Ferric ammonium sulfate 

hydrate 

Ferric nitrate 

Ferrous ammonium sulfate 0003 docs not apply to the TRU solid waste because 

there are no fi"ee Iiauids in this waste. 
~----~""'~ 
Ferrous sulfamate 

~CJYPS~I~ll cement 

flydrogen Deroxide 

IIydroxvlamine nitrate 

--. Lanthanum nitrate 

Magnesium oxide 

Portland cement 
I 

Potassium fluoride hydrate I _M_'~ _".__.'._'___,_.'_'_ 

Potassium thiocyanate 
-. 

Sodium chloride 
..._.- 

Sodium nitrite 
- I Sodium oxalate 

-.-,." ,. .. ..."' ..... 

Metals 
.. .._._.........,..~.___...~.M.. ~.~,'.~.,~~.~.~.~~.. ~ ~._. .._---- 

. 

Platinum 

-------- _~.M.~._'._.~_~... 1----... .. ..~-- 
Stainless steel 

Titanium 
.---.. _.~,._~..~--.- 

Orl!anic Chemicals 
Diethvl oxalate 

._- -- Ethanol 

Formamide 
Ton exchange resin 

01] (eng1l1e) 

-- --' '.- I 
Organi~..liquid emulsifier 
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-. ... 
- 

PIS Codes in Which 
RCRA~Listed 

Çhcmical Input 
, .-~" 

Chemicals Are Used Comments on Applicability of RCRA HWNs (if any) 

Phenolphthalein 
"~... 

Phosphate buffer s~l~ltion 

Phthalate butfer solution 
. 

Po Iyoxycthy lcn e- 20-Sorbitan 

laurate (su!.factant) 
...- ... ....- ~~n adhesjve 

,.,.- 
Silicon defoamer (General 
Electric AF9020. Silicon 

~!ifoam Emulsion), ... ..-- 

Sodium citrate retarder 
n. . .' .' .., .- --... 

- .. 
Urea 

--. 
- 'n 

yacuum grease 
_U'. 
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LR 
NC 
RB 

RBJ 

RFX 
SC 

SP 

D005, D006, D007, D008, D009 

D006, 0008 

D006, 0007 

D006, 0007 
D005, 0006, D007, 0008, D009 

0005, D006, 0007, D008, 0009 

D006, D007, DOD8 

DOOI (ignitable), 0002 (corrosive) or 0003 (reactivc) do not apply to the solid 

wastes from nitratc operations because no ignitable chemicals were used in these 

operations 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 

prevcnts the shipment of corrosive, ignitable, or reactive wastes." Administrative controls 

on waste packaging are in place to ensure the absence of such items from the waste 

stream. 

. Liquids are prohibited from solid waste streams at TA-55. A waste management 

requirements document that covers operations at the facility, TA-55 Waste 

Management (T A-55-RD-539) requires that no liquids be disposed of as solid waste 

unless the liquid has been absorbed into some media (like vermiculite) and does not 

carry a DOO 1 code. 

. Chemical Waste Disposal Requests include checkboxes that the waste generator is 

required to check if the waste contains corrosive acids or bases, or pyrophoric, 

t1ammable, corrosive, explosive, toxic, carcinogenic, or highly reactive materials. 

. The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-70l) 

require generators 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 arc also present for indicating 

the presence or absence of corrosive chemicals. 

. Waste management inspectors perform visual vcritication of the waste prior to its 

initial packaging, thus allowing the inspectors to verify the generator's WODP 

statement (TWCP-70l, Sections 3.8.5 to 3.8.6). 

. Explosives are banned in the solid waste streams and 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) includes a statement that is authenticated 

by the waste generator, that the waste is not ignitable (flash point >200 OF), reactive, 

or corrOSlve. 

. The T A-55 Generator Attachments to the Certification Plan (TWCP-700), re- 
emphasizes the prohibition on liquids in the waste and the continuation of waste 

management inspection. 

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. 

6.0 VERIFICATION THAT INCOMPATIBLE CHEMICALS WERE PROHIBlTED 

Section 5.0 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 trom TA-55 to T A-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 qj'Hazardous 

Materials, and are determined to be in compliance with this requirement. 

7.0 VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE 
LIQUIDS, NONRADIONUCLIDE PYROPHORJCS, SEALED CONTAINERS 
GREATER THAN FOUR LITERS IN VOLUME, OR >1 % RADIONUCLIDE 
PYROPHORICS 

Gases used at the T A-55 Plutonium FaciJity are stored outside the building and the gas is 

plumbed into the glovebox from outside (TWCP-4l64). Occasionally, a lecture bottle is 

used for a 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 T A-55 

operations. 

For items of pyrochemical salt waste, procedures of oxygen sparging and/or carbonate 

oxidation are used to ensure that pyrophorics are 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 I) show (1) no autoignition, 

(2) no spontaneous combustion, (3) and 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). 
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8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs are introduced into tbe nitrate operations, based on documentation in T A-55 

procedures reviewed during the AK invcstigation and summarized in the inputs listed in 

Table 1, Table 5, and Attachment 3. Tn cement fixation (PIS code CF), 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 silicon oils) or in grinding (TWCP-3568/N-82). None of 

these oils are known to contain PCBs. When 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. 

9.0 CITED PROCEDURES AND REQUIREMENTS DOCUMENTS 

. 40 CFR Part 261-Tdentification and Listing of Hazardous Wastes 

. 40 CFR Part 261, Subpart C-Characteristics of hazardous waste, Sections 261.21 

(Characteristic of ignitability), 261.22 (Characterislíc of corrosivity), 261.23 

(Characteristic ()f reactivity), and 261.24 (Toxicity characterislíc) 

. 40 CFR Part 261, Subpart D-Lists of hazardous waste, Sections 261.31 (Hazardous 

wastes/rum non-specific sources). 261.32 (Hazardous wastes from specific sources), 

and 261.33 (Discarded commercial chemical products. o.frspecijication species. 

container residues. and .\pill residues thereo.f) 

. 49 CFR Subpart C-Segregation and separation chart of hazardous materials. 

Section 177.848, Segregalíon ()f Hazardous Materials 

. Acceptable Knowledge Documentation (TWCP-QP-l.I-021) 

. Contact-Handled Transuranic Waste Acceptance Criteriajòr the Waste lwlation 
Pi/ot Plant (DOE/WTPP-02-3122) (CH- WAC) 

. Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 

Knowledge lnjòrmation Summary (TWCP-PLAN-0.2.7-001,R.5) 

. TA-55 Waste Management (T A-55-RD-539) 

. Thermal Stabilization of Cellulose Materials (NMT -2- WT-003-REC-498, RO) 

. Waste Analysis at Facilities that Generate, Treat. Store and Dispose of Hazardous 

Waste (EPAlOSWER 9938.4-03). Office of Solid Waste and Emergency Response, 

U.S. Environmental Protection Agency 
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. 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 and 
Acceptahle Knowledge Accuracy Reporting (TWCP-DTP-I.2-064) 
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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 

infonnation 

about 

RCRA 

Operations, 
LA-I 

1069, 

March 

approaches 
used 

in 

recovering 

constituents 

introduced 
or 

1988 

plutonium 
from 

scrap 

present 
in 

the 

operations 

TWCP-614 

D 

All 
T 

A-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/or 

Newly 

WIPP 

WAC 

requirements 
as 

early 

Generator 

Attachments 

provide 

requirements 
as 

carly 
as 

Generated 
TRU 

Waste. 

WCP- 

as 

1983. 
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Attachments 

more 
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HSE7 

-CPL-O 
1, 

R.2 
(N 
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were 
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to 

describe 
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1984) 

reference 

specific 
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procedures. 

TWCP-698 

B 

Gives 

Material 
Type 
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Memo, 

NMT 
-7 

WM/EC- 
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Material 
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compositions 
Does 
not 
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on 

compositions 

96-032 

how 

material 
may 

fractionate 
in 

Benchmark 

Environmental 

T 

A- 
5 
5 

waste 

operations. 

Corp. 

Memo, 

AL-7l93 
BEC 

TWCP-700 

C 

Attachment 
3 

to 

the 

Los 

NMT-7 

Attachment, 

January 

Documents 

controls 
to 

meet 
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Information 
is 
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Alamos 

TRU 

Waste 

1995. 

TRUWM-TA55-CPA-03, 
WAC 

were 

implemented 
and 

how 

detailed. 

Certification 
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Newl;.' 
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independent 

verification 
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Generated 
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* 

Information 
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A 
= 
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intended 
for 
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in 
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B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Information 
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TWCP-701 

C 

TA-55 

Generator 

Attachment 

lA-55 

Attachment, 

1987, 

TRU- 

Documents 

controls 
to 

meet 

WIPP 

Information 
is 

not 

extremely 

to 

the 

TRU 

Waste 

MST12-CPA-03, 
ROO 

WAC 

were 

implemented 
and 

how 

detai 
\ed. 

Certitication 
Plan 
for 

Neu.(v 

independent 

verification 
was 

Generated 
TR[] 

Waste 

accomplished. 

TWCP-882 

D 

Secondary 

Radionuclides 

Memo 
from 

Jim 

Foxx 

Lists 

additional 

radionuclides 

Best 

information 

available, 
but 

(DCNI) 

and 

Toxic 

Metals 
in 

TA-S5 

and 

metals 

potentialIy 
in 

waste, 

it 
is 

based 
on 

\vorker 

TRU 

Waste 

subdivided 
by 

PIS 

code. 

Covers 

recollection 

because 

other 

time 

period 

from 

1978 
to 

records 
are 

not 

available. 

present. 

TWCP-886 

C 

Color 

Flow 

Diagram 

ofPu- 

Diagram 
from 

Jim 

Foxx 

Indicates 
that 

inputs 

are 

Does 

not 

indicate 

solvent 

processes 
at 

T 

A-55. 

thermally 

treated 

and 

that 

heav)' 

input. 

metals 
from 

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 

None 

Non-Defense 
TRU 

Waste 

and 

non-defense 

activities 

were 

not 

segregated 
at 

T 

A-55 

through 

1997 

TWCP-2501 

B 

"Backlog 

Waste 

Rocky 

Flats 

Environmental 

Page 

WF34-1 
0 

contains 

results 

Tests 

were 

conducted 
on 

Reassessment 

Baseline 

Technology 
Site 

Report 

1995 

of 

tests 

for 

corrosivity 

residues 

rather 

than 

on 

waste. 

Book, 

Waste 

Form 

34" 

TWCP-2513 

A 

Example 
of 

Generator 

TA-S5 

Records 

Management 

Example 
of 

generator 

records 

Older 

forms 

are 

often 

hard 
to 

Reports 
for 

Drum 

54856 

Center 

including 

WPRF 

#07045 
and 

read. 

WOOF 
form 

showing 
the 

waste 

generator 

certification 

statement. 

CI-25! 

D 

Answers 
to 

questions 

about 

Interview 

with 

Jim 

Foxx, 

Answers 
to 

questions 
on 

Chloride 

None 

TWCP-3547 

chloride 

processes 

9/23/99 

processes; 

C-AAC 

solvent 
list 

(UeN!) 
* 

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 
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Summary 

Limitations 

TWCP-3548/ 

B 

General 

description 
of 

the 

TA 

-55 

Final 

Safety 

Analysis 

Each 

step 

of 

the 

nitrate 

recovery 

It 

provides 

mostly 
a 

current 
(as 

N.1 

(CCNI) 

overall 

Nitrate 

recovery 

Report 

(07/13/95) 

operation 
is 

described. 

This 

of 

1995) 

description 
of 

the 

operation. 

includes 

pretreatment, 

dissolution, 

operation. 
It 

alludes 
to 

past 

purification, 

oxidation, 
and 

practices 
in 

places. 

evaporation. 

TWCP-3548/ 

C 

Operation 

description 

Standard 

Operating 

Procedure 

Procedure 
for 

residue 

handling, 

None 

N-3 

(UCNI) 

for 

Handling 

Process 

Generated 

induding 

liquid 

residues 

sent 
to 

Residues 
at 

TA-55, 

503-GEN. 

recover)', 
not 

specified 
if 

nitrate 
or 

ROO, 

2/28/78 

chloride 

operations. 

TWCP-3548/ 

C 

Operation 

description 

Standard 

Operating 

Procedure 

Describes 

rinsing 
of 

nitrated 

rags 

None 

N-4 

(UCNI) 

for 

the 

Packaging 
of 

Rags 
for 

in 

water. 

Water 
sent 
to 

ion 

Recovery,504-GEN-ROO, 

exchange. 

2/25/78 

TWCP-3548/ 

C 

PiS 

code 

diagram; 

çhemical 

Oxidation 
of 

Pu 

Metal 
and 

Describes 

passivation 

furnace. 

None 

N-? 

(CCNI) 

list; 

process 

description 
(PIS 

Alloys 

Prior 
to 

Dissolution; 

PAF) 

Oxidation 
ofPu 

Metal 
and 

Alloys; 

Passivation 

Furnaces, 

429-REC-ROO 
through 

R05, 

3/1178 

through 

12/12/95 

TWCP-3548/ 

C 

Operation 

description 

Procedure 
for 

Burning 
of 

(Pu, 

Pu 

and 
U 

nitrides 
or 

carbides 
are 

None 

N-8 

(CCNI) 

U) 

Carbides; 

Burning 

Plutonium 

burned 
to 

remove 

pyrophorics. 

and/or 

Uranium 

Carbides 
and 

Nitrides, 

428-REC-ROO 

through 

R02, 

3/1/78 

through 

12/8/86 

TWCP-3S481 

C 

Chemical 
list; 

process 

Procedure 
for 

Disposal 
of 

Oils 

Oils 

are 

filtered 

for 

Pu 

recovery. 

None 

N-IO 

(UeNI) 

description 

Containing 

Recoverable 

Oils 

<EDL 
are 

absorbed 
on 

Amounts 
ofPu 

in 

the 

Form 
of 

vem1Ículite 
for 

disposal. 

Filtered 

(U, 

Pu)Carbides, 

431-REC- 

solids 

are 

sent 
to 

dissolution. 

ROO, 

1/26/78; 

431-REC-R01, 
no 

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 
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Record 
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Summary 

Limitations 

TWCP-3548/ 

C 

Process 

description 

Passivation, 

431-REC-ROO, 

Passivation 
ofPu 

bearing 

materials 

None 

N-il 

(VCNI) 

12/19/86 

to 

remove 

pyrophorics 
(Ca, 

Mg 

metal). 

TWCP-35481 

C 

Process 

description 

Anode 

Heel 

Burning; 

Burning 

Oxidation 

ofthe 

metal 

heel 

from 

None 

N-13 

(UCN!) 

Metal, 

434-REC-ROO 

through 

electrorefining 
and 

preparation 
of 

RO 

1,2/6/87 

through 

1/30/89 

oxide 
as 

feed 

for 

aqueous 

recovery. 

TWCP-3548/ 

C 

PiS 

diagram; 

process 

Plutonium 

Metal 

Burning; 
The 

Removal 
of 

friable 

plutonium 

None 

N-14 

(DCNI) 

description 
(PiS 

BM) 

Burning 
and 

Brushing 
of 

oxide 

from 

metal 
and 

calcination 

Plutonium 

Metal; 

433-NMT7, 

of 

the 

metal. 

R03; 

433-REC-ROO 

through 

R03, 

9/6/90; 

5/13/94 

through 

8/15/97 

TWCP-3548/ 

C 

Process 

description 

Processing 

Lapping 
Oil 

and 

Oils 

are 

filtered 

for 

Pu 

recovery. 

None 

N-15 

(VCNI) 

Similar 

Organics, 

435-REC- 

Oils 

<EDL 
are 

absorbed 
on 

ROO, 

3/1/78; 

435-REC-ROI, 
no 

vemliculite 
for 

disposal. 

Filtered 

date 

solids 

are 

sent 
to 

dissolution. 

TWCP-3548! 

C 

Process 

description 

Evaluation 
of 

Pu 

(VI) 

Reduction 

Experimental 

procedure 
to 

use 

Procedure 
has 

no 

approval 

N-16 

(VCNI) 

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 

(DCNT) 

process 

description 
(PIS 

CR) 

REC-ROO 

through 

R05, 

2/18/87 
to 

approximately 
20 

mesh 
for 

through 

8/25/97 

dissolution 
in 

nitric 

acid. 

TWCP-3548! 

C 

Diagram 
(not 

PIS); 

chemical 

Polystyrene 
Cube 

Processing, 

Plutonium 
and 

depleted 

uranium 
is 

None 

N-18 

(VCNI) 

list; 

process 

description 

437-REC-ROO 

through 

R02, 

recovered 
from 

polystyrene 

plastic 

1/19/83 

through 
I 

0/22/84 

using 

crushing 

followed 
by 

distillation. 

TWCP-35661 

C 

Chemieallist; 
process 

Recovery 
of 

Contaminated 

Recovery 
of 

Pu 

from 

platinum 

None 

N-22 

(UCNI) 

description 

Platinum, 

430-REC-ROO, 
3/1/78 

boats 

using 

nitric/hydrofluoric 

acid. 

* 

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-3566/ 

C 

PIS 

diagram; 

chemical 
list; 

Casting 

Crucible 

Dissolution, 

Casting 

crucible 

dissolution 
for 

None 

N.23 

(VCNT) 

process 

description 
(PIS 

ED) 

425-REC-ROO 
and 

ROl, 

plutonium 

recovery. 

1/26/7 
8; 

Four 

-Inch 

Cascadi 
ng 

Dissolution 
of 

Pu 

residues 
and 

Airlift 

Dissolvers, 

425-REC- 

finely 

divided 

materials 
using 

the 

ROO 

through 

R07, 

2/18/87 

through 

8/15/97 

4" 

cascading 

dissolvers. 

TWCP-35661 

C 

PiS 

diagram; 

chemical 
list; 

Slag 

and 

Crucible 

Dissolution 

Slag 

and 

crucible 

dissolution 
for 

None 

N-24 

(VCN]) 

proccss 

description 
(PiS 

SC) 

Procedure; 

424-REC-ROO, 

plutonium 

recovery. 

1/26/78 

Later 

revisions 

addressed 

recovery 

Dissolution 
of 

Sand, 

Slag, 

and 

of 

Pu 

ii-om 

residues 
of 

sand, 

slag, 

Crucible 
in 

6-inch 

Cascade 

and 

crucible 

using 
a 

6" 

cascade 

Dissolvers; 

Six-Inch 

Cascade 

dissolver 

system. 

Dissolvers, 

424-REC-ROO 
and 

R03 

through 

R08, 

5/18/88 

through 

8/26/97 

TWCP-3566/ 

C 

Process 

description 

Pneumatic 
Salt 

Crusher, 
444- 

Salt 

crusher 
is 

used 
to 

prepare 

feed 

None 

N-24A 

REC-ROO, 

1/29/90 

materials 
for 

the 

six-inch 

(UCNI) 

cascading 

dissolver. 
No 

chemicals 

used. 

TWCP-35661 

C 

Process 

diagram 

(not 

PIS); 

Alkaline 

Leach 
of 

Chloride 

Chloride 

contaminated 
Pu 

oxides 

None 

N-26 

(VCNI) 

process 

description 

Contaminated 

Plutonium 

are 

leached 

using 

0.5 
M 

sodium 

Oxides, 

450-REC-ROO, 

hydroxide 
to 

remove 

chloride 

08/21/89 

contamination. 

TWCP-3566! 

C 

Process 

description 

Dissolution 
of 

High 

Salt 

and/or 

Recovery 
of 

plutonium 
from 

This 
is 
a 

hand 

written, 

N-26A 

Chloride 

Contaminated 

chlorinated 

oxide 

received 

from 

temporary 

procedure. 
It 

may 

(UCNI) 

Plutonium 

Dioxide, 

448-REC- 

Rocky 

Flats. 

have 

been 
a 

proposed 

ROO, 

1/6/88 

procedure 
that 

was 

never 

implemented. 
No 

final 

version 

of 

this 

procedure 
was 

found. 

. 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
tor 

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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Category 
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Summar}' 

Limitations 

TWCP-3566/ 

C 

Process 

description 

Distillation 
of 

Am 
IX 

Column 

Distillation 
of 

Am 

ion 

exchange 

None 

N-27 

(UCN!) 

Effluents 
to 

Reduce 

Acidity 
and 

column 

effluents 
to 

reduce 

acidity 

Volume, 

470-REC-ROI, 

and 

volume. 

08/27/84 

TWCP-35661 

C 

Process 

description 

Processing 
of 

Contaminated 

Processing 
of 

contaminated 
solids 

None 

N-30 

(UCN!) 

Solids, 

420-REC-ROO 
and 

ROI, 

for 

Pu 

recovery. 

01/26/78 

through 

07/09/84 

TWCP-3566/ 

C 

Process 

description 

Dissolution 
of 

Materials, 
440- 

Dissolution 
of 

metals, 

alloys, 

None 

N-30A 

REC-ROO 

through 

ROl, 

2/25/78 

casting 

st..:ulls 

and 

plutonium 

(DCNI) 

through 
I 

2/16/85 

compounds 
in 

nitric 

acid 

and 

hydrofluoric 
acid. 

Cr 

may 
be 
in 

the 

waste 

from 

metals, 

alloys 

and 

skulls. 

TWCP-35661 

C 

Chemical 
list, 

process 

Plutonium 

Metal 

Dissolution, 

Dissolution 
of 

plutonium 

metal 

ROO 

was 

renewed 
on 

312183. 

N-30B 

description, 

44I-REC-ROO 

through 
RO 
1, 

and 

alloys 
in 

nitric 

acid 

and 

RO 
1 

has 

no 

approval 

signatures 

(UCNI) 

2/25/78 

through 

3/2/83 

hydrotluoric 
acid. 

or 

date. 

TWCP-35661 

C 

Chemical 
list, 

process 

Dissolution 
of 

Oxide 

Derived 

Dissolution 
of 

plutonium 

dioxide 

None 

N-30C 

description. 

from 

Calcination 
of 

Oxalate; 

derived 

from 

calcined 

plutonium 

(VeNl) 

Standard 

Operating 

Procedure 

oxalate 
in 

nitric 

acid 

and 

for 

the 

Dissolution 
of 

Oxide 

hydrofluoric 
acid. 

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 

. 

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 
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Category 

Record 

No. 

Code* 

Information 
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Summar)' 

Limitations 

nVCP-3566/ 

C 

Chemical 
list, 

process 

Dissolution 
of 

Oxide 

Derived 

Dissolution 
of 

plutonium 

oxides 

None 

N-30D 

description. 

from 

Passivation 
of 

Carbides, 

derived 

from 

plutonium 

carbides, 

(VCNI) 

Metal 
or 

Casting 

Skulls, 

443- 

anodes, 

metal 
or 

casting 

skulls 

that 

REC-ROO 

through 

ROl, 

2/25/78 

have 

been 

passivated 
in 

a 

furnace. 

through 

8/2/78 

The 

oxides 
are 

dissolved 
in 

nitric 

acid 

and 

hydrofluoric 
acid. 

TWCP-3566/ 

C 

Diagram 
(not 

P/S), 

chemical 

Dissolving 

Chloride 

Melt 

Chloride 
salts 

from 

electrorefining 

None 

N-30E 

list, 

process 

description. 

Portion 
of 

Electrorefining 

are 

dissolved 
in 

sodium 

hyroxide. 

(UCNI) 

Residues; 

Dissolving 
the 

Then 

nitric-hydrofluoric 
acid 

is 

Chloride 

Melt 

Portion 
of 

SaIt- 

used 
to 

dissolve 

filtered 

solids. 

Stripping 

Residue, 

444-REC- 

Acid 

filtrate 
is 

sent 
to 

ion 

ROO 

through 

ROI, 

2/25/78 

exchange. 

Appears 
to 

be 

related 
to 

through 

9/26/83 

hydroxide 
cake 

dissolution. 

TWCP-3566/ 

C 

Chemical 
list, 

process 

Dissolution 
of 

Residues 
for 

lon- 

Dissolution 
of 

plutonium 

residues 

None 

N-30F 

description. 

Exchange 

Feed; 

Standard 

from 

oxide 

dissolution 
in 

nitric 

(U 

CNI) 

Operating 

Procedure 
for 

the 

acid 

and 

hydrofluoric 
acid. 

Residue 
for 

Ion-Exchange 
Feed, 

447-REC-Roo 

through 

ROt, 

7/13/79 

through 

6/30/81 

TWCP-3566/ 

C 

PIS 

diagram, 

chemical 
list, 

Pickling 
or 

Surface 

Leaching, 

Recovery 
ofPu 

from 

surface 

Draft 

R09 

also 

contains 
PIS 

N-31 

(VCN!) 

process 

description 
(P/S 

NC) 

42l-REC-ROO 
and 

R01, 

contamination 
of 

noncombustible 
code 

DO 

(Dissolution 
of 

Leaching 
of 

Noncombustible 

material 
by 

pickling 
or 

surface 

Oxide) 

Materials 
in 

Nitric 

Acid, 

421- 

leaching. 

REC-R03 

through 

R09, 

2/18/87 

through 

3/27/97 

TWCP-35661 

C 

PiS 

diagram; 

chemical 
list: 

Dissolution 
of 

Chloride 

Dissolution 
of 

Pu 

hydroxide 
cake 

None 

N-32 

(VCNI) 

process 

description 
(PiS, 

, 

Generated 
Cakc 
in 

Nitric 

Acid; 

from 

chloride 

operations 
in 

nitric 

HCD) 

Dissolution 
of 

Pu 

Hydroxide 

acid. 

Cake 
in 

Nitric 

Acid, 

442-REC- 

ROO 

through 

R03, 

11/14/88 

through 

01116/97 

i< 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

rrom 

controlled 

databases 
and 

published 

documents, 
C 

= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-3567i 

C 

Chemical 
list; 

process 

Silica 

Removal 
from 

Americium 
Silica 

removal 
from 

Am 

feed 

None 

N-34 

(UCNl) 

description 

Feed 

Solutions, 

468-REC-ROO 

solution. 

and 

ROI, 

10/06/83 

through 

11/29/83 

TWCP-3567! 

C 

Diagram 
(not 

PiS); 

chemical 

Residue 

Leaching, 

426-REC- 

Removal 
of 

Si02 

from 

solid 

None 

N-35 

(UCN!) 

list; 

process 

description 

ROO, 

2/27/87 

residues 
by 

hydro 

fluorination 
to 

recover 

Pu. 

TWCP-35671 

C 

PiS 

diagram; 

chemical 
list; 

Dissolution 
of 

Filter 

Residues 

Plutonium 

recovery 
from 

residues 

None 

N-3? 

(VCNI) 

process 

description 
(PIS 

SP) 

and 

G1ovebox 

Sweepings 
in 

Hot 

using 

nitric 

acid 

with 
a 

fluoride 

HN03-HF; 

Dissolution 
of 

Filter 

catalyst. 

Residues, 

Impure 

Oxide, 
and 

G1ovebox 

Sweepings, 

446-REC- 

ROO 

through 

R06, 

2/3/89 

through 

3/27/97 

TWCP-3567/ 

C 

PIS 

diagram, 

chemical 
list, 

Dissolution 
of 

Impure 

Plutonium 

recovery 
from 

residues 

PIS 

diagrams 

were 

added 

via 

N-37A 

process 

description 
(PIS 

OD 

Plutonium 

Dioxides, 

Filter 

using 

nitric 

acid 

with 
a 

fluoride 

memo 
on 

1/28/85 

and 

2/13/87. 

(UCNI) 

and 

SP) 

Residues, 
and 

Glovebox 

catalyst. 

Appears 
as 

though 

PiS 

Sweepings 
in 

Hot 

HN03-HF, 

diagrams 

were 

not 

finalized. 

44?-REC-R02,I2/18/86 

TWCP-3567/ 

D 

LANL 

policy 
on 

RCRA 
F- 

Interview 

with 

Pam 

Rogers 
and 

Solvent 

F-çodes 

will 

apply 
to 

all 

None 

N-38 

(UCNI) 

codes 

Alice 

Barr 

waste 

streams 

generated 
trom 

processing 
an 

intermediate 

product 

once 

solvents 
are 

identified 
in 

that 

process. 

TWCP-35671 

D 

RCRA 

codes 

associated 
with 

Interview 

with 

Jim 

Foxx 

ofT 
A- 

RCRA 

codes 

associated 
with 

None 

N-39 

(UCNI) 

hydroxide 

cakes. 

55 

hydroxide 

cakes 

from 

the 

chloride 

process 
that 

are 

fed 

into 

the 

nitrate 

process. 

,. 

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 

Category 

Record 
No. 

Code" 

Information 

Source 

Summary 

Limitations 

TWCp.3567/ 

B 

RCRA 

codes 

assocIated 
with 

Acceptable 

Knowledge 

Description 
of 

the 

chloride 

None 

N-40 

(DeN!) 

hydroxide 

cakes 

from 

Summary 
for 

the 

T 

A-55 

operations 
and 

wastes 

generated 

chloride 

operations 
that 

are 

Chloride 

Operations 

based 
on 

review 
of 

historic 

fed 
to 

the 

nitrate 

operations 

operation 

procedures 
from 

the 

at 

the 

dissolution 
step. 

plutonium 

facility 
at 

T 

A-55. 

TWCP-3567/ 

C 

PiS 

diagram; 

chemical 
list; 

Nitrate 

Anion 

Exchange 
for 

the 

Nitrate 

anion 

exchange 
for 

the 

lean 

None 

N-42 

(UCNI) 

process 

description 
(PIS 

LR) 

Lean 

Residue 

System, 

471- 

residue 

system 
to 

recover 
and 

REC-ROO 

through 

R02, 

1/29/90 

purify 
Pu 
to 

weapon's 
grade 

through 

3/22/93 

specilìcations 
for 

storage 
as 

an 

oxide. 

TWCP-3567/ 

C 

Diagram 
(not 

PIS); 

chemical 

Nitrate 

Anion 

Exchange, 
461- 

Nitrate 

anion 

exchange 

utilizing 
an 

None 

N-44 

(UCNI) 

list; 

process 

description 

REC-ROO 

through 

R02, 

2/25178 

anion 

exchange 

resin 
in 

nitric 

acid 

through 

11/29/88 

that 

retains 
the 

nitrate 

complex 
of 

Pu 

(IV) 

over 

most 

cationic 

impurities. 

TWCP-3567i 

C 

PiS 

diagram, 

chemical 
list, 

Nitrate 

Anion 

Exchange 
[for 

the 

Nitrate 

anion 

exchange 

process 
in 

None 

N-45 

(L"'CNI) 

process 

description 
(P/S 

Dissolved 

Solids 

(DS) 

System], 

general. 
The 

procedure 

starts 

out 

RFX 
LR 

DS) 

473-REC-ROO 
through 

R06, 

describing 
only 

the 

dissolved 

10/17/89 

through 

7/24/98 

solids 

system 

and 

changes 
to 

a 

general 

description 
of 

nitrate 

anion 

exchange. 

TWCP-3567! 

C 

Chemical 
list; 

process 

Procedure 
for 

Eluting 

Plutonium 

Recovery 
of 

accountable 

amounts 

None 

N-46 

(UCNf) 

description 

From 

Ion 

Exchange 

Colunms, 

of 

Pu 

by 

eluting 
the 

Pu 

from 

the 

473-REC-ROO 
and 

R01, 

8/15/79 

ion 

exchange 

columns 

used 
in 

Am 

through 

12/2/82 

production. 

TWCP-3567/ 

C 

PIS 

diagram; 

chemical 
list; 

Nitrate 

Anion 

Exchange 
for 

thc 

Nitrate 

anion 

exchange 
for 

the 

None 

N-47 

(UCNI) 

process 

description 
(P/S 

Rich-Feed 

Ion-Exchange 

rich-feed 
ion 

exchange 

system. 

RFX) 

System, 

495-REC-ROO 
and 

ROI, 

4/29/92 

through 

12/15/93 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certilìcation, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Summary 

Limitations 

TWCP-35671 

C 

Process 

description 

Alternate 

Procedure 
for 

Pu 

oxalate 
is 

converted 
to 

an 

oxide 

None 

N-48 

(eCNI) 

Conversion 
of 

Plutonium 

by 

heating 

with 
a 

heat 

lamp 

and 

Oxalate 
to 

Oxide; 

Conversion 
of 

hot 

plate. 

Plutonium 

Oxalate 
to 

Oxide 

Using 

Heat 

Lamp 

and 

Hot 

Plate, 

477-REC-ROO 
through 

R02, 

2/03/81 

through 

5/14/87 

TWCP-35671 

C 

Process 

description 

Nitric 

Acid 

Distillation 

Unit, 

Describes 
the 

safe 

operation 
of 

the 

None 

N-49 

(UCNI) 

499-REC-ROO, 
no 

date 

(not 

nitric 

acid 

distillation 

unit. 

The 

implemented) 

unit 

reconcentrates 
the 

distilled 

aeid 

from 

the 

nitric 

acid 

process 

evaporators 
for 

recycle. 

TWCP-35671 

C 

PIS 

diagram; 

chemical 
list; 

Oxalate 

Precipitation 
and 

Pu 
in 

ion 

exchange 

elutes 

are 

None 

N-51 

(DCNI) 

process 

description 
(P/S 

LR, 

Calcination 
of 

Ion-Exchange 

precipitated 
as 

an 

oxalate 
and 

the 

DS) 

Elutes, 

466-REC-ROO 
through 

oxalate 
is 

calcined 
to 

an 

oxide. 

R03, 

2/25/78 

through 

6/15/89 

This 

operation 

feeds 

PiS. 

TWCP-3567/ 

C 

Process 

description 

Calcination; 

Hydrocalcination, 
Wet 

plutonium 

oxalate 

cake 
is 

None 

N-5IA 

437-REC-ROO 

through 

ROI, 

burned 
in 

a 

furnace 
and 

converted 

(VCNI) 

3/5/87 

through 

2/13/89 

to 

plutonium 

oxide. 

TWCP-3567/ 

C 

Diagram 
(not 

PIS); 

chemical 

Peroxide 

Precipitation, 
464- 

Separates 
Pu 

from 

cationic 

None 

N-S3 

(UCNI) 

list; 

process 

description 

REC-ROO 
and 

ROI 

impurities 
such 

as 

Ca, 

Cr, 

Mg, 

Ce, 

Co, 

AI, 

and 

Am 
by 

peroxide 

precipitation 

TWCP-3567/ 

C 

Diagram 
(not 

PiS); 

chemical 

Thorium 

Fluoride 

Precipitation, 

Separates 

thorium 

from 

Pu 

by 

None 

N-54 

(UCNI) 

list; 

process 

description 

468-REC-ROO 
and 

ROI 

forming 
the 

insoluble 
ThF 

4 

precipitate. 

TWCP-3567/ 

C 

Process 

description 

Homogenization 
of 

Plutonium 

Homogenization 
ofPu02 

by 

auger 

None 

N-56 

(VeNI) 

Oxide 

Product 
by 

Auger 

mixIng. 

Mixing, 

432-REC-ROO, 
02/14/89 

* 

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-2.1-013,R.0 
Effective 

Date: 

10/16/02 

Attachment 
1 

Page 
11 

of20 

Information 

TWCP 

Category 

Record 

No. 

Code* 

Information 

Source 

Summary 

Limitations 

TWCP-35671 

C 

PiS 

diagram; 

process 

Oxide 

Roasting 
and 

Blending, 

Assayed 

oxide 

from 

the 

vault 
is 

None 

N-57 

(VCNT) 

description 
(PiS 

RB 

and 

433-REC-ROO 

through 

ROI, 

blended, 

sintered, 

reblended 
and 

RBI) 

1/28/87 

through 

1/30/89 

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. 

TWCP-3567/ 

C 

PIS 

diagram; 

process 

Roasting 
and 

Blending 
JR, 

443- 

Pu 

oxide 
is 

reburned, 

sieved, 

None 

N-57 
A 

description 
(PIS 

RBI) 

REC-ROO 
and 

443-REC-R02, 

blended, 
and 

sampled. 

(UCNI) 

1/30/89 

through 

10/30/89 

TWCP-35671 

C 

PiS 

diagram; 

process 

Roasting 
and 

Blending 
IR., 

434- 

Pu 

oxide 
is 

reburned, 

sieved, 

None 

N-57B 

description 
(PIS 

RBI, 

RB) 

NMT7-ROO, 
3/6/92; 

434- 

blended, 
and 

sampled. 

(VCNI) 

NMT7-R03, 
3/3/93; 

434-REC- 

ROO 

(Draft 
and 

Final) 

through 

434-REC-R02, 
4/15/94 

through 

8/15/97 

TWCP- 

C 

Process 

description 
(PiS 

DS) 

Sampling 

Procedure 
for 

the 

Ion- 

Collecting 

samples 
of 

nitrate 

None 

3567/N-59 

Exchange 

Process 
- 

DS 

and, 

solutions 
to 

determine 

plutonium 

(UCNI) 

417-GEN-ROO 
and 

ROI, 

4/17/86 

content 
and 

determine 

which 
ion 

through 

1/23/89 

exchange 

process 

should 
be 

used 

for 

recovery 

TWCP-3568/ 

C 

PiS 

diagram; 

chemical 
list; 

Treatment 
of 

Evaporator 

Treatment 
of 

evaporator 

bottoms 

None 

N-61 

(VCM) 

process 

description 
(PiS 

EV) 

Bottoms, 

485-REC-ROO 
through 

generated 
from 

the 

volume 

R02, 
7 

i13/84 

through 

2/09/89 

reduction 
of 

feed 

from 

ion 

exchange 

columns. 
The 

reduced 

solution 

goes 
to 

cement 

fixation 

and 

the 

salts 

are 

discarded. 

TWCP-35681 

C 

PiS 

Diagram; 

process 

Computer 

Operated 

Nitric 

Acid 

Computer 

operated 

nitric 

acid 

None 

N-62 

(VCNI) 

description 
(P/S 

EV) 

Volume 

Reduction 
& 

Treatment 

volume 

reduction 
and 

treatment 
of 

of 

Evaporator 

Bottoms, 
485- 

evaporator 

bottoms. 

REC-ROO 

through 

R03, 

10/4/89 

through 
8/3 

1/95 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controJled 

databases 
and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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Summary 

Limitations 

TWCP-35681 

C 

PIS 

diagram; 

process 

Nitric 

Acid 

Process 

Evaporator, 

Evaporation 

process 
for 

reducing 

None 

N-63 

(DCNl) 

description 
(PIS 

EV) 

485-REC-R04 
and 

ROS, 

the 

volume 
of 

process-generated 

11/20/96 

through 

919/97 

nitric 

acid/salt 

mixtures. 

TWCP-3568/ 

C 

PiS 

diagram; 

chemical 
list 

Process 

Nitric 

Acid 
V 

01ume 

Nitric 

acid 

volume 

reduction 
by 

None 

N-64 

(VCNl) 

process 

description 
(PIS 

EV) 

Reduction, 

484-REC-ROO 

processing 
ion 

exchange 

effluent 

through 

R02, 

1015/84 

through 

through 
an 

evaporator. 

3/15/90 

TWCP-3568/ 

C 

Chemical 
list; 

process 

Volume 

Reduction 
of 

Nitrate 

Operation 

ofthe 

mini-evaporator 

None 

N-6S 

(VCNT) 

dcscription 

Feed 

Solutions 

Using 
a 

Mini- 

to 

reducc 
thc 

volume 
of 

nitrate 

Evaporator, 

496-REC-Roo, 

fced 

solutions. 

I 

0/23/9 
S 

TWCP-3568/ 

B 

RCRA-codes 
for 

evaporator 

Development 
of 

Control 

Charts 

Based 
on 

the 

development 
of 

None 

N-66 

(VCNI) 

bottoms 

for 

the 

Evaporator 

Bottoms 

control 

charts 
for 

analytical 

Newly 

Generated 

Waste 

Stream 

results, 

evaporator 

bottoms 

were 

from 

TA-S5, 

3il9/99 

determined 
to 

be 

hazardous 
for 

chromium, 
lead, 

and 

mercury. 

TWCP-35681 

C 

Process 

description 
(PiS 

CF) 

Auxiliary 

Activities 
for 

Cement 

Auxiliary 

activities 
for 

cement 

None 

N-67 

(VCNI) 

Fixation, 

TRU-NMT2-DPll- 

fixation, 

such 

as 

preparing 
the 

ROO 

(Draft), 

04/l3/94 

55-gallon 

drum, 

attaching 
and 

detaching 

drums 

from 

glovebox, 

and 

filing 

the 

cement 

hopper. 

TWCP-3568/ 

C 

Process 

description 
(PIS 

CF) 

Calibration 
of 

the 

pH 

Electrode 

Calibration 
and 

maintenance 
of 

pH 

None 

N-68 

(UCNT) 

for 

Cement 

Fixation, 

TRU- 

electrodes 

used 
to 

measure 
the 

pH 

NMT2-DP-06-ROO, 
no 

date 

of 

waste 

solutions 
as 

part 
of 

the 

CF 

process. 

TWCP-3568/ 

C 

PIS 

Diagram; 

chemical 
list; 

Cement 

Fixation 
of 

Process 

Cement 

fixation 
of 

liquid 

and 

None 

N-69 

(UCNl) 

process 

description 
(P/S 

CF) 

Residues 
in 

55-Gallon 

Drums, 

particulate 

process 

residues 
in 

TRU-NMT2-DP-04, 
ROO; 

TRU- 

55-gallon 

drums. 

NMT7-DP-04, 
ROl 

and 

R02; 

TRUWM- 
T 

A55-DP-04-ROO 

(Draft), 

8/6/93 

through 

06/2l!94 

* 

Intòrmation 

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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Record 
No. 
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Information 
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Summary 

Limitations 

TWCP-3568/ 

C 

PiS 

Diagram; 

Process; 

Certification 
of 

Waste 
for 

Describes 
how 

TA-55 

personnel 

None 

N-70 

(UCNT) 

description 
(PiS 

CF) 

Cement 

Fixation, 

TRU-NMT2- 

ensure 

"vastc 

destined 
for 

CF 

are 

DP-12, 

ROO; 

Certifying 

\Vaste 

properly 

characterized, 

accounted 

for 

Cement 

Fixation, 

TRF\\'M- 
for, 

and 

documented. 

TASS-DP-12-ROO; 
4/20/93 

through 

7/10/97 

TWCP-3568! 

C 

Process 

description 
(pIS 

CF) 

Documentation 
for 

Cement 

Documentation 
for 

cement 

None 

N- 
71 

(UCN!) 

Fixation, 

TRU-NMT2-DP-14, 

fixation. 

Describes 

completing 
the 

ROO 

and 

ROl; 

TRUWM- 
T 

A55- 

paperwork 
and 

assembling 
the 

data 

DP-14-ROO; 

3/04/93 

through 

package 
that 
is 

required 
to 

7/ 
I 

0/97 

accompany 
each 

drum 

destined 
for 

WIPP, 

TWCP-3568/ 

C 

Chemical 
list; 

process 

Cement 

Fixation 
of 

Process 

Process 

residue 

TRU 

waste 
at 

TA- 

None 

N- 
72 

(UCNI) 

description 
(PiS 

CF) 

Residues 
in 

One-Gallon 
Cans, 

55 

immobilized 
for 

compliance 

TRU-MSTI2-DP-03, 
ROO, 

with 

WIPP 

WAC. 

04/27/87 

TWCP-3568/ 

C 

Diagram 
(not 

PIS); 

chemical 

Scrubber 

System 
for 

Cement 

Operation 
of 

the 

nitric 

acid 

None 

N-73 

tUCN]) 

list; 

process 

description 

Fixation 

Operations, 

483-REC- 

scrubber 

system 
to 

prevent 
the 

ROO, 

01/30/89 

premature 

replacement 
of 

HEPA 

filters 

used 
in 

cementing 

operations, 

TWCP-3568i 

C 

Chemical 
list; 

process 

Organic 

Liquid 

Emulsification, 

Emulsifying 
waste 
oil 

and 

other 

None 

N-74 

(UCNl) 

description 
(PIS 

CF) 

TRU-NMT2-DP-13, 
ROO; 

organic 

liquids 

for 

cement 

TRUWM-TA55-DP-13-ROO; 
fixation. 

8/30/93 

through 

9/30/94 

TWCP-3568/ 

D 

Comments 
on 

draft 

Nitrate 

Interview 

with 

Tim 

Hayes 
of 

Clarifications 
on 

various 

aspects 
of 

None 

N-76 

(UCNI) 

Process 
AK 

Report 

T 

A-55 

Nitrate 

Operations, 

the 

Nitrate 

process, 

including 
PiS 

1/4/00 

codes, 
time 

periods 
for 

PIS 

codes 

and 

specific 

operations, 
and 

appropriate 

terminology. 

. 

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 

n"'cp 

Catego'1' 

Record 

No. 

Code* 

Information 

Source 

Summary 

Limitations 

TWCP-3568/ 

C 

Clarification 
of 

infonnation 

Comments 
from 

Tim 

Hayes 
and 

Details 

provided 
for 

all 

processes 

None 

N-79 

(UCNI) 

for 

all 

processes 

within 
the 

Jim 

Foxx 
on 

the 

Acceptable 

within 
thc 

nitrates 

operations. 

nitrates 

operations 

Knowledge 

Summary 

forTA-55 

Nitrate 

Operations, 

2/25100 

TWCP-3568/ 

C 

Process 

descriptions, 
RCRA 

Nitrate 

Acceptable 

Knowledge 

General 

process 

descriptions, 

Procedures 
do 

not 

exist 

for 

N-81 

(UCN!) 

constituents, 
dates 
of 

Report 

forms 

completed 
by 

RCRA 

constituents, 
dates 
of 

thesc 

P/S 

codes 

This 

generation, 

waste 

disposition 

SMEs 
Tim 

Hayes 
and 

Jim 

Foxx 

generation, 
and 

waste 

disposition 

information 
is 

based 
on 

SME 

(various 
PIS 

codes) 

for 

P/S 

codes 

without 

procedures. 

knowledge. 

TWCP-3568/ 

D 

Clarification 
of 

specific 

Jim 

Foxx, 

SME, 

response 
to 

Resolutions 
to 

the 

questions 
and 

Information 
is 

based 
on 

SME 

N-82 

(UCNI) 

processes 

within 
the 

Nitrates 

comments 

received 
on 

the 

issues 

raised 
by 

Pam 

Rogers 

knowledge. 

operations 

Acceptable 

Knowledge 

during 
her 

review 
of 

the 

Summary 
for 

TA-55 

Nitrate 

Acceptable 

Knowledge 

Summary 

Operations, 

2/25/00 

for 
T 

A-55 

Nitrate 

Operations, 

2/25/00 

TWCP-35681 

D 

Clarification 
of 

policy 
on 

Pam 

Rogers, 

email 
to 

John 

All 

TRU 

waste 

streams 

containing 

This 

policy 
is 

contrary 
to 

the 

N-S3 

(UCN!) 

assigning 
EPA 

HWNs 
to 

D- 

Musgrave, 
"Re: 
A 

Few 

Issues," 

RCRA 

D-Iisted 

hazardous 

WIPP 

\VAP; 

however, 
the 

listed 

constituents 
in 

TRU 

4/11/00. 

constituents 
will 

be 

assigned 
the 

policy 

allows 

revisions 
to 

D- 

waste 

streams. 

applicable 

D-code(s) 

unless 

code 

assignments 
based 
on 

analytical 
data 
or 

other 

acceptable 

additional 

information 

infonnation 

demonstrates 
that 

the 

obtained. 

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. 

.. 

* 

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 



TWCP-AK-2.1-013,R.0 
Effective 

Date: 

10/16/02 

Attachment 
1 

Page 
15 

of20 

Information 

TWCP 

Category 

Record 
No. 

Code* 

Information 

Source 

Summary 

Limitations 

TWCP-35681 

D 

Leaching 

equipment 
may 

Rosemary 

Glenn, 

email 
to 

Processes 
that 

leach 

equipment 

N-84 

(UCNI) 

result 
in 

chromium, 

Karen 

Chandler, 
"Re: 

may 

have 

chromium, 

cadmium, 

cadmium, 

andlor 

lead 

being 

Chromium," 

618/00 

and 

John 

and/or 
lead 
in 

the 

solutions 
from 

in 

the 

solution. 

Musgrave, 
email 
to 

Karen 

stainless 

steel, 

shielding, 
and 

other 

Text 

regarding 

ensuring 
that 

Chandler, 
"Re: 

Light 

Bulb!" 

metal 

feed 

materials. 

6114/00. 

This 

email 

conveys 

incompatible 
waste 

is 

not 

information 

received 
from 

John 

TA-55 

mns 
a 

DOT 

incompatibility 

packaged 

together 
is 

Musgrave 
and 

Pam 

Rogers. 

analysis 
on 

waste 

being 

sent 
to 

provided. 

TA-54. 

TWCP-3730 

B 

Pyrophoricíty 

Characterization 
of 

Direct 

Oxidc 

Hydrogen 

generation 
and 

None 

(DCNI) 

characterization 

Salts 

(LA-CP-95-0098) 

pyrophorícíty 
ofDOR 

salts. 

Also 

gives 

reference 
for 

MSE, 

ER, 

and 

Cr-containing 
salts. 

TWCP-373I 

D 

Sodium 

pyrophorícity 
in 

Memo 

(MST-12-ARO-88-052) 

Treatment 
of 

sodium 
in 

salts 
is 

Sodium 

only 

pyrochemical 
salts 

effective 

TWCP-3732 

C 

Experimental 
data 
on 

Memo 

(MST-12-ARO-88-077) 

Treatment 
of 

calcium 
in 

salts 
is 

Calcium 

only 

calcium 

pyrophoricity 
in 

effective 

salts 

TWCP-3943 

B 

Procedure 
for 

Waste 

T 

A-55 

Document, 

406-GEN- 

Contains 

information 
on 

waste 

None, 
but 

doesn't 

address 

Management 
at 

TA-55 

ROO 

management 

procedures 
in 

1978 

today's 

waste 

management 

concerns 

TWCP-4162 

D 

Answers 
to 

questions 

about 

Interview 

with 

Jim 

Foxx, 

Answers 
to 

questions 
on 

use 

of 

None 

PiS 

codes 

PB, 

PuBe, 

CC, 

10/12/00 

asbestos 
at 

T 

A-55, 

non-defense 

MB, 

MS, 

FF, 

BF, 

and 

other 

activities, 
and 

specific 
PiS 

codes 

Issues 

in 

chloride 

operations 

TWCPAl64 

D 

Answers 
to 

questions 

about 

Interview 

with 
Jim 

Foxx, 

Answers 
to 

questions 
on 

use 

of 

None 

various 
PIS 

codes 

10/16/00 

Ag, 

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 

Interview 

with 

Jim 

Foxx, 

Answers 
to 

questions 
on 

use 

of 

Cr 

None 

PIS 

codes 

EV, 

CF, 

1011 

7/00 

and 

Ag, 

RCRA 

metals 
in 

cement, 

asbestos 
in 

furnaces 
and 

gloves, 

and 

disposal 
of 

spray 

cans 

used 
in 

gloveboxes. 

TWCP-4167 

D 

Answers 
to 

questions 

about 

Interview 

with 

Jim 

Foxx, 

Segregation 
of 

non-defense 

wastes 

None 

segregation 
of 

non-defense 

10/18/00 

began 
on 

27 

August 

1998; 

wastes; 

leachability 
of 

Ag 

analytical 
data 

show 

that 

Ag 
in 

ash 

from 

ash 

is 

below 

limits 
of 

regulatory 

concern 

TWCP.4720 

B 

Describes 
the 

procedure 
to 

40-mm 

Powder 

Breech 

Project 

Procedure 
to 

be 

taken 
at 

TA-55 
in 

Does 

not 

appear 
to 

be 
a 

be 

taken 
at 

T 

A-55 
in 

the 

Waste 

Management 
Plan, 

Rev. 
2 

the 

event 
of 
a 

misfire 
or 

controlled 

document. 

Without 

event 
of 
a 

misfire 
or 

(issued 

March 
27, 

2000) 

unconsumed 

explosives 
(from 

the 

revision 

history, 

cannot 
tell 

unconsumed 

explosives 

Impact 

Test 

Facility 

40-mm 

gun) 

when 
this 

document 
was 

first 

(from 

the 

Impact 

Test 

to 

ensure 

that 

explosives 
do 

not 

issued, 

and 

how 

the 

potential 

Facilìty 

40-mm 

gun, 

PIS 

enter 
the 

waste 

stream 

for 

unconsumed 

explosives 
was 

codes 

ITF 

and 

ITF4) 
to 

addressed 

when 
the 

Impact 

Test 

ensure 

that 

explosives 
do 

not 

Facility 

(ITF) 

began 
in 

1996 

enter 
the 

waste 

stream 

TWCP-5164 

D 

Sources 

ofCs-137 
and 

Pa- 

Interview 

with 

Jim 

Foxx 

(TA-55 

Plutonium 

operations 

never 

None 

231 
in 

T 

A-55 

TRC 

waste 

SME) 
on 

April 
2, 

2001 

handled 

Cs-137 
or 

Pa-231 
in 

any 

of 

the 

Pu 

processing 
areas 
at 

TA- 

SS. 

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 

ehain 

daughter 
of 

Pu- 

239 

and 

U- 

235. 

* 

Information 

Category 

Codes: 
A 
~ 

forms 

intended 
for 

use 
in 

waste 

certification, 
B 

= 

data 

from 

controlIed 

databases 
and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

intetviews, 

memos, 
and 

letters 
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TWCP-5165 

0 

Sources 
of 

Cs-l3 
7, 

Pa- 

231, 

Interview 

with 
Jim 

Foxx 

(TA-55 

Dominant 
source 

ofCs-137 

None 

and 

Cm-244 
in 

T 

A-55 

TRV 

SME) 
on 

Aprilll, 
2001 

expected 
to 

be 

due 
to 

residual 

waste 

contamination 
from 

original 

separation 

ofPu 

from 

production 

fuel. 

Cm-244 

introduced 
in 

PiS 

code 

OOP 

starting 
in 

1988, 

but 

could 

also 

show 

up 

after 

that 

date 

in, 

WE, 
CA 

and 

CF. 

TWCP-8909 

B 

Procedure 
for 

residue 

Leaching 
of 

IVoncombusfible 

Operating 

instructions 
for 

leaching 

None 

(UCNI) 

leaching 

with 

acid 

Materials 
Acid 

and 

Disposition 

residues 
and 

noncombustibles 
with 

Residues 

(NMT2-S0P-REC- 

acids 

for 

Pu 

purification. 

421, 

R9.7) 

TWCP-89 
I 

2 

B 

Procedure 
for 

Pu 

dissolution 

Dissolution 

a/Impure 

For 
a 

variety 

ofPu 

matrices, 

None 

(VCNI) 

for 

different 

matrices 

Plutonium 

Matrices 

(NMT-WI- 

describes 
the 

steps 

used 

for 

002-REC-442, 
R.O) 

dissolution 

TWCP-89 
I 

4 

B 

Vsing 

Cascade 

dissolvers, 

6-Inch 

Cascade 

Dissolvers 

Procedure 
for 

using 

cascade 

None 

(UNCI) 

recovery 

ofPV 

metal 

(NMT2-WI-002-REC-424, 
R.O) 

dissolvers 
to 

recover 
Pu 

metal 
and 

purify 

TWCP-8922 

B 

Procedure 
for 

recovering 
Pu 

6-Inch 

Cascade 

Dissolvers 

Instructions 
for 

recovering 
Pu 

None 

(VCN]) 

from 

residues 

(NMT2-WI-002-REC-424, 
R.O) 

from 

residues 

using 

6-inch 

cascade 

dissolver 

system 

TWCP-8923 

B 

Procedure 
for 

the 

nitrate 

Nitrate 
Ion 

Exchange 

(NMT2- 

Instructions 
for 

purification 
ofPu 

None 

(V 

CNI) 

anion 

exchange 

process 
for 

WI-002-REC-473, 
R.O) 

by 

nitrate 

anion 

exchange 

purification 
of 

Pu 

TWCP-8928 

B 

Plutonium 

preparation 
by 

Burning 
and 

Brushing 

Procedure 
for 

the 

preparation 
of 

None 

(VCNI) 

burning 
and 

brushing. 

Plutonium 

Metal 

NMT2-WI- 

Pu 

Metal 

before 

dissolution 
and 

003-REC-433, 
RO 

purifrcation 

TWCP-8929 

B 

Plutonium 

preparation 
by 

Crushing 
and 

Pulverizing 
NMT 

Procedure 
for 

breaking 
up 

larger 

None 

(VCNI) 

crushing 

large 

pieces 

for 

2-WI-003-REC-435, 
R.O 

pieces 
of 

Pu 

metal 
for 

preparation 

metal 

to 

purify 

* 

Information 

Category 

Codes: 
A 
= 

forms 

intended 
for 

use 
in 

waste 

celtification, 
B 
= 

data 

from 

controlled 

databases 
and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-8930 

B 

Infonnation 

regarding 

Anion 

Nitrate 

anion 

Exchange 

Procedure 
for 

performing 
anion 

None 

(UCNI) 

exchange 

process 

NMT2-WI-002-REC-473, 
R.O 

exchange 

TWCP-8935 

B 

Leaching 
of 

non 

combustible 

Leaching 
of 

Non 

Combustible 

Procedure 
for 

recovery 

of>DL 

None 

(UCNI) 

materials 
to 

recover 
PU 

Materials 
Acid 

and 

Disposition 

limits 

ofPu 

metal 
by 

leaching 

of 

ResIdues 
NMT2-S0P-REC-421, 
R9.7 

TWCP-8937 

B 

Dissolution 
steps 

for 

impure 

Dissolution 
of 

Impure 

Procedure 

outlining 

dissolution 
of 

None 

(UCNI) 

Pu 

metal 

Plutonium 

Matrices 

Plutonium 

matrices 
for 

recovery 

NMT2-WI-002-REC-442, 
R.O 

purposes 

TWCP-894l 

B 

Dissolution 
ofPu 

metal 
to 

Four-inch 

Cascading 

Airlift 

Procedure 
for 

using 

cascading 

None 

(UCNI) 

puri 
fy 

Dissolvers 

techniques 
for 

the 

dissolution 
of 

NMT2-WI-002-REC-425, 
RO 

Pu 

metal 

TWCP-8950 

B 

Procedure 
for 

hydroxide 

Hydroxide 

Cakes 

Fixation, 

Procedure 
for 

cementing 

None 

cake 

cementing 

NMT2-WI-009-CF-9l3, 
R.O 

hydroxide 

cakes 

TWCP-895I 

B 

Solutions 

treatment 
by 

Non-evaporator 

Solutions 

Procedure 
for 

treating 

non- 

None 

cementing 

Treatment 
and 

Packaging 

evaporation 

solution 
by 

cementing 

NMT2-WI-009-CF-9l2, 
R.O 

TWCP-8952 

B 

Treatment 
of 

evaporator 
salts 

Evaporator 
Salts 

Treatment 
and 

Procedure 
for 

cementing 

None 

Addition 

evaporator 
Salts 

NMT2- 

WI-009-CF-914, 
R.O 

TWCP-8953 

B 

Cementing 
TRU 

waste 

Cementation 
ofTRU 

Wastes 

Procedure 
for 

cement 

fixation 

None 

NMT2-WI-009-CF-915, 
R.O 

TWCP-8954 

B 

Inspecting 
acid 

drum 
in 

and 

Inspecting 
the 

Cement 
and 

Procedure 
for 

inspecting 
the 

None 

out 

TRU 

drums 

Performing 
the 

Drum-In 
and 

cementing 

process 
and 

drum 
in 

Drum-Out 

and 

out 

NMT2-WI-009-CF-902, 
R.O 

TWCP-8955 

B 

Treating 

evaporator 

bottoms 

Evaporator 

Bottoms 

solutions 

Procedure 
for 

treating 

evaporation 

None 

solutions 

Treatment 

NMT2-WI-009-CF- 

bottoms 

solutions 

911, 

R.O 

* 

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-8974 

B 

Transfer 
of 

EV 

salts 

Certifying 
and 

Transferring 
EY 

Procedure 
for 

transferring 
EY 

None 

salts 

bottoms 
and 

how 
to 

certify 

NMT2-WI-009-CF-904, 
R.O 

TWCP-8975 

B 

Cenifying 

hydroxide 

cakes 

Examining 
and 

certifying 

Procedure 

detailing 
how 
to 

None 

Hydroxide 

Cakes 

examine 
and 

certify 

hydroxide 

NMT2-WI-009-CF-906, 
R.O 

cakes 
in 

CF 

TWCP-8976 

B 

How 
to 

certify 

analytical 

Certitying 

Analytical 

Solutions 

Procedure 
for 

certitying 

analytical 

None 

solutions 

NMT2-WI-009-CF-905, 
R.O 

solutions 
in 

CF 

TWCP-8982 

B 

Transfer 
and 

Certitying 
EY 

Certifying 
and 

Transferring 
EV 

Procedure 
for 

transferring 
EV 

None 

bottoms 

Bottoms 

NMT2- 

WI-009-CF- 

bottoms 
and 

how 
to 

certify 

904, 

R.O 

TWCP-8988 

B 

Oils, 

organics 
and 

other 

non- 

Certifying 

Oils, 

Organics 
and 

Procedure 
for 

organics, 
oils 

and 

None 

EV 

liquids 

certification 

other 

non-EY 

liquids 

NMT2- 

other 

non-EV 

liquids 

certification 

WI-009-CF-908, 
R.O 

TWCP-8989 

B 

Evaporation 

processing 
of 

Nitric 

Acid 

Process 

Evaporator 

Evaporator 

Process 
for 

reducing 

None 

nitric 

aeid 

NMT2-WI-002-REC-485, 
RO 

volume 

TWCP-AK- 

A 

Process 

Acceptable 

Generators 

interview 
and 

TWCP 

Detailed 

information 
on 

each 

PiS 

None 

2,1-002, 
R.2 

Knowledge 

Repor/for 

AK 

references 

code 

for 

chloride 

operations 
at 

Chloride 

Operations 
af 

TA- 

TA-55 

55 

TWCP-AK- 

A 

Process 

Acceprable 

Generators 

interview 
and 

nvcp 

Detailed 

infomlation 
on 

each 

PiS 

None 

2,1-003, 
R.2 

Knowledge 

Report 
for 

Me/al 

AK 

references 

code 

for 

metal 

operations 
at 

T 

A-55 

Operations 
at 

TA-55 

TWCP-AK- 

A 

Process 

Acceptable 

Generators 

interview 
and 

TWCP 

Detailed 

information 
on 

each 

PIS 

None 

2.1-004, 
R.2 

Knowledge 

Report 
for 

AK 

references 

code 

for 

miscellaneous 

operations 

Miscellaneous 

Operations 
at 

at 

TA-55 

TA-55 

* 

Infurmation 

Category 

Codes: 
A 
= 

fonus 

intended 
for 

use 
in 

waste 

certification, 
B 
= 

data 

from 

controlled 
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and 

published 

documents, 
C 
= 

unpublished 

data, 

and 
D 
= 

interviews, 

memos, 
and 

letters 
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TWCP-AK- 

A 

Process 

Acceptable 

Generators 

interview 

and 

TWCP 

Detailed 

infonnation 
on 

each 

PiS 

None 

2.1-006, 
R,2 

Knowledge 

Report 
jor 

AK 

references 

code 

for 

pyrochemical 

operations 

P,vrochemical 

Operations 
at 

at 

T 

A-55 

TA-55 

TWCP-AK- 

A 

Process 

Acceptable 

Generators 

interview 
and 

TWCP 

Detailed 

information 
on 

cach 

PiS 

None 

2.1-007, 
R.2 

Knowledge 

Report 
fOr 

AK 

references 

code 

for 

special 

processing 

Special 

Processing 

operations 
at 

T 

A-55 

Operations 
at 

TA-55 

TWCP- 

C 

Los 

Alamos 

National 

LANL 

TA-55 

waste 

Detailed 

information 
on 

eaeh 

None 

PLAN-0.2.7- 

Laboratory 

Transuranic 

management 

database, 

LANL 

waste 

drum 

and 

waste 

stream 

001,R.2 

Waste 

Characterization 
AK 

T 

A-54 

TRU 

waste 

management 

hiformation 

Summary 

database, 
and 

TWCP 
AK 

reference 
base 
on 

generator's 

original 

data 

* 

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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MAP OF T A-55 

Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map. 
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INPUTS 

AND 

OUTPUTS 

Inputs 

Outputs 

EPA 

! 

PIS 

Code 

PIS 

Title 

Feed 

Strellm(s) 

Chemicals/Reagents 

Product 

''''aste 

Stream' 

Codes2 

[ 

References 

ATL 

Advanced 
Test 

Oxides 

Aluminum 

nitrate 

solution 

Plutonium 

oxide 

cakes 

Residues 

0005, 

DOO6, 
j 

N-20iTWCP- 

Line 

for 

Actinide 

Ash 

Calcium 

nitrate 

solution 

Nitrate 
salt 

solutions 

0007, 

DOO8, 
ì 

3566 

, 

Separations 

Chloride 
salts 

Calcium 

fluoride 

Bottoms 

solutions 

*D008, 

DOO9 
I 

RD&D 

, 

Metals 

Hydrochloric 
acid 

Leaded 

gloves 

I 

Sand, 

slag, 

crucibles 

Hydrofluoric 
acid 

Nitric 

acid 

Anion 

exchange 
resin 

Ascorbic 
acid 

Ferrous 

ammonium 

sulfate 

Hydrogen 

peroxide 
Hydroxylamine 
nitrate 

Sodium 

nitrite 

Urea 

I 

Diethyloxalate 

! 

Formamide 

j 

Formic 
acid 

Oxalic 
acid 

Sodium 

hydroxide 

Sulfuric 
acid 

BM 

Burning 

Metal 

Plutonium 

oxide 

None 

(physical 

process) 

Plutonium 

oxide 

Leaded 

gloves 

*0008 

N-14rrWCp. 

Plutonium 

metal 

3548 
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Inputs 

Outputs 

EPA 

PIS 

Code 

PIS 

Title 

Feed 

Stream(s) 

Chemicals/Reagents 

Product 

Waste 

Streaml 

Codes! 

References 

CF 

i 

Cement 

Fixation 

Aqueous 

analytical 

Cement 

accelerator 

Cemented 
TRLT 

\vaste 

Leaded 

gloves 

D006, 

DOO7, 

N-IiTWCP-3548 

solutions 

Nitric 

acid 

D008, 

*DOO8, 

N-67iTWCP- 

Organic 

analytical 

Organic 

liquid 

emulsifier 

D009, 

D019, 

3568 

solutions 

Silicon 

defoamer 

D021, 

D039, 

N-68iTWCP- 

Evaporator 

bottoms 

Sodium 

citrate 

retarder 

F002, 

FOO3 

3568 

Evaporator 
salts 

Sodium 

hydroxide 

N-69!TWCP- 

Fine 

particulate 

pH 
4 

phthalate 

buffer 

3568 

materials 

solution 

N-70!TWCP- 
I 

Oils 

pH 
7 

phosphate 

buffer 

I 

3568 

Organic 

petroleum- 

solution 

N-71iTWCP- 

based 

liquids 

Portland 

cement 

3568 

Spent 
ion 

exchange 

N-72!T\VCP- 

resms 

3568 

Americium 
oxide 

N-73!TWCP- 

Calcium 

chloride 

salts 

3568 

Chloride 

solutions 

N-74iTWCP- 

Filter 

aid 

t 

3568 

Glovebox 

sweepings 

1 

I 

Graphite 

powder 

HEP 
A 

filter 

media 

High-fired 
ash 

Leached 
ash 

residues 

Leached 

particulate 

solids 
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PIS 

Code 
I 

Inputs 

Oulputs 

EPA 

PIS 

Title 

Feed 

Stream(s) 

Chemicals/Reagents 

Product 

'Waste 

Streaml 

Codes! 

References 

CF 

I 

Passivated 

uranium 

(continued) 
: 

carbide 

I 

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 

CR 

Crushing 
and 

I 

Sand, 

slag, 

crucible 

None 

(physical 

process) 

Crushed 

materials 

Leaded 

gloves 

*DOO8 

N-17/TWCP- 

Pulverizing 

i 

residues 

3548 

l 

Skull 

oxide 

1 

Graphite 
: 

Magnesium 
oxide 

i 

Ash 
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Inputs 

Outputs 

EPA 

PIS 

Code 

PIS 

Title 

, 

Feed 

Stream(s) 

Chemicals/Reagents 

Product 

'''aste 

Stream! 

Codes2 

References 

DS 

Ion 

Exchange 

Plutonium 
in 

nitric 

I 

Anion 

exchange 
resin 

Plutonium 
in 

nitric 

acid 

Acidic 

effluents 
and 

D005, 

DOO6, 
, 

N-45!TWCP- 
. i 

acid 

I 

. 

. 

solutions 

filtrate 

solutions 

D007, 

DOOS, 

3567 

I 

Aluminum 

mtrate 

! 

Nitric 

acid 

I 

Plutonium 

oxide 

Ion 

exchange 

resins 

* 

D008, 

DOO9 

N-51/TWCP- 

Sodium 

nitrite 

Leaded 

gloves 

3567 

Hydroxylamine 
nitrate 

N-59/TWCP- 

Hydrogen 

peroxide 

(30%) 

3567 

Oxalic 
acid Hydrofluoric 

acid 

Sodium 

hydroxide 

Ferrous 

sulfamate 

Ferrous 

ammonium 

sulfate 

Urea 

Phenolphthalein 
in 

ethanol 

Potassium 

fluoride 

hydrate 

ED 

Cascade 

Magnesium 
oxide 

Nitric 

acid 

Plutoniwn 
in 

nitric 

acid 

Crucible 
and 

metal 

D005, 

0006, 

N-23/TWCP- 

Dissolver 

crucibles 

Calcium 

fluoride 

solutions 

residues 

D007, 

D008, 

3566 

Plutonium 

oxide 

Aluminum 

nitrate 

Leaded 

gloves 

*DOO8, 

D009 

Oxidized 

metal, 

skulls, 

etc. 

Incinerator 
ash 

EY 

Evaporator 

Ion 

exchange 

Nitric 

acid 

Plutonium 
in 

nitric 

acid 

Nitrate 

salts 

D006, 

DOO7, 

N-61/TWCP- 

solutions 

Formic 
acid 

solutions 

Distillate 

solutions 

DOO8, 

*DOO8, 

3568 

Nitrate 

salts 

Filtrate 

solutions 

DOO9 

N-62/TWCP- 

Oxalate 

filtrates 

Leaded 

gloves 

3568 

Nitric 

acid 

distillates 

N-64ITWCP- 

Vacuum 

pump 

seal 

3568 

waters 
Negative-chilled 

waters 
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Inputs 

Outputs 

EPA 

PIS 

Code 

PIS 

Title 

Feed 

Strcam(s) 

Chemicals/Reagents 

Product 

\\'aste 

Streaml 

Codes2 

References 

HCO 

Hydroxide 
Cake 

Hydroxide 
cakes 

Hydrofluoric 
acid 

Plutonium 
in 

nitric 

acid 

Residues 
(< 

DL) 

0005, 

DOO6, 

N-32/TWCP- 

Dissolution 

(from 

chloride 

Nitric 

acid 

solutions 

Leaded 

gloves 

0007, 

0008, 

3566 

operations) 

Aluminum 

nitrate 

*D008, 

D009 

Calcium 

fluoride 

- 

-----~~ 

LR 

Ion 

Exchange 

Plutonium 
in 

nitric 

Ferrous 

ammonium 

sulfate 

Plutonium 
in 

nitric 

acid 

Acidic 

effluents 

D005,oo06, 

N-42/TWCP- 

acid 

solutions 

Nitric 

acid 

solutions 

Acidic 

filtrate 

solutions 

D007,OO08, 

3567 

I 

Hydroxylamine 
nitrate 

Plutonium 

oxide 

I 

Anion 

exchange 

resins 

*0008, 

D009 

N-45iTWCP- 

Oxalic 
acid 

i 

Leaded 

gloves 

3567 

Aluminum 

nitrate 

N-51/TWCP- 

Hydrofluoric 
acid 

3567 

Urea Anion 

exchange 
resin 

Sodiwn 

nitrite 

Hydrogen 

peroxide 

Ferrous 

sulfamate Phenolphthalein 
in 

ethanol 

Potassium 

fluoride 

hydrate 

NC 

Non- 

Noncombustible 

Calcium 

fluoride 

Plutonium 

solutions 

Leached 

D006, 

0008 

N-31/TWCP- 

Combustible 

material 
wi 

surface 
Pu 

Nitric 

acid 

noncombustible 
solids 

*0008 

3566 

Leach 

í 

contamination 

Hydrofluoric 
acid 

Leaded 

gloves 

i 

Aluminum 

nitrate 

I 

Argon 

PAF 

Passivation 

I 

Pyrophoric 

plutonium 

Argon 
gas 

Plutonium 

oxide 

Leaded 

gloves 

*0008 

N-7/TWCP-3548 

Furnaces 

l 

metal 
and 

alloys 

RB 

Roasting 
and 

Plutonium 

oxide 

None 

(physical 

process) 

Plutonium 

oxide 

Leaded 

gloves 

D006, 

D007, 

N-57 

N-57A 
N- 

Blending 

*D008 

57B 

(all 
in 

TWCP- 
3567) 

RBJ 

Roasting 
and 

; 

Plutonium 

oxide 

None 

(physical 

process) 

Plutonium 

oxide 

Leaded 

gloves 

0006, 

D007, 

N-S7 

N-57 
A 

N- 

Blending 
Jr 

*D008 

578 

(all 
in 

TWCP- 

I 

3567) 
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Inputs 

Outputs 

EPA 

PIS 

Code 

PIS 

Title 

Feed 

Stream(s) 

Chemicals/Reagents 

Product 

\Vaste 

Stream 
1 

Codesl 

References 

RFX 

Ion 

Exchange 

Plutonium 
in 

nitric 

Anion 

exchange 
resin 

Plutonium 
in 

nitric 

acid 

Acidic 

effluents 
and 

0005,0006, 

N-45iTWCP- 

acid 

solutions 

Aluminum 

nitrate 

solutions 

filtrate 

solutions 

0007, 

'"D008 

3567 

Nitric 

acid 

Plutonium 

oxide 

[on 

exchange 

resins 

0008, 

D009 

N-47iTWCP- 

Hydroxylamine 
nitrate 

Leaded 

gloves 

3567 

Hydrogen 

peroxide 

Oxalic 
acid Hydrofluoric 

acid 

Sodium 

Nitrite 

Sodium 

Hydroxide 
Phenolphthalein 
in 

ethanol 

Potassium 

fluoride 

hydrate 

SC 

Cascade 

Sand, 

slag, 

and 

Potassium 

hydroxide 

Plutonium 
in 

nitric 

acid 

Alkaline 

scrubber 

0005,0006, 

N-24/T\VCP- 

Dissolver, 
0437 

crucible 

residues 

Sodium 

hydroxide 

solutions 

solutions 

0007,0008, 

3566 

Ash 

Nitric 

acid 

Plutonium 

oxide 

Residues 
(< 

OL) 

'"0008, 

D009 

Magnesium 
oxide 

Aluminum 

nitrate 

residues 

Leaded 

gloves 

crucibles 

Calcium 

fluoride 
Hydrofluoric 
acid 

SP 

Scrap 

Filter 

residues 

Nitric 

acid 

Plutonium 

oxide 

Acidic 

scrubber 

0006, 

D007, 

N-37/TWCP- 

Dissolution, 

GIovebox 

sweepings 

Hydrofluoric 
acid 

residues 

solutions 

D008, 

*D008 

3567 

0438 

Coarse 

oxides 

Aluminum 

nitrate 

Plutonium 

filtrate 

I 

Residues 

(<DL) 

N-37NTWCP- 

Calcium 

fluoride 

solutions 

I 

Leaded 

gloves 

3567 

Argon 

i 

I 

All 

PiS 

codes 

generate 

routine 

laboratory 

debris 

waste. 
For 

those 

PiS 

cude~ 

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. 

2The 

EPA 

hazardous 

waste 

codes 

listed 

apply 
to 

the 

solid 

TRV 

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 

constituent~ 
anù 

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. 

'"DOO8 

due 
to 

leaded 

gloves 
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Pu 

scraplresidoos 
from 

other 

recovery 

operations; 

metal 

prep.; 

metal 

fab.; 

analytical 
lab 

operations: 

other 

DOE 

facilities 
lean residues, oils 

Rags. 
oil 
in vermiculite 

Attachment 
4 

Page 
1 

of] 

GENERALIZED 

PROCESS 

STATUS 

DIAGRAM 
FOR 

NITRATE 

PROCESSES 

Pretreatment 
~-- 

--- 

--- 
- 

-... 

-- 
- 

-- 

--I 

I 

I 

:~~: 
I , , 

I 

PAF 
I 

I 

TSC 
I 

~ . , : , 

- 
- 

----J---------- 
~ 

Pu Oxide 

Dissolution 

Pu-bearing 

solutions; 

Pu 
in 

sweepings 
and 

powder 
Hydroxide 
ca 

kes 

from 

Chloride operations 
Pu 
in 

solids 

and 

on 

items 

(Pu 
> 

Dl) 

Filteredl granular solids 
(Pu 
< 

Dl); 

coagu 

lated 
Si02. U-ñllrate 

Debris 
solids 

and 

filtered solids 
(Pu 
< 

Dl) 

I 

ATL 
I 

~ EJ ~ ~ ~ 
I . . 

L_______ 

______~ 
. . . I : 

Acid 

: 

solution 
: 

with 

minor 

: 

Pu 

Purification :m-k,;;Ë~~;;~;;g;-~~d--: 
Spent 

Resins 

.~ 

: 

Precipitation, 

.:~ 

~ 

IRFXln, 
1-------------------1 
Pu-oxlde 

; 

Calcination 
and 

:U 

I 

Pyrochem 
H 

Blending 

: 

'~ 

. 

~uOxide : 

~ 

' 

Vault 

: 

~- 

--... 

------ 
-- 

--. 

-- 
- 

-- 

---, 

Pu-bearing 

solutions 

Salts 

Filter Bottoms 

Pu-poor 

solutions 

Salts 

EV 

Bottoms Saito 

CF 
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ACCEPTABLE KNOWLEDGE REPORT FOR ~ ~J;) ~ 

~ITRATE OPERATIONS AT TA-55 
' 

INTRODUCTION 1.0 

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 (EP A) allows use of acceptable knowledge (AK.) for waste characterization. EP A 

uses the term AK. in its guidance document, Waste Analysis at Facilities that Generate, 

Treat, Store and Dispose of Hazardous Waste (EP A/OSWER 9938.4-03). Attachment B, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EPANo. NM4890139088) (WIPP WAP) defines AK and provides 
guidelines ~~c;:;. AK should be obtained and documented. 

This d~~;as 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 detailedAK. information about individual operations 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. ~orts that include these 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 nitrate 
operations covered: 

. Review of the Los Alamos National Laboratory Transuranic Waste Characterization 
Acceptable Knowledge Information Summary (TWCP-PLAN-O.2.7-001, RS) (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 (Attachrnent 1) 

. Interviews with personnel involved with waste generation and waste management at 

TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment 1) 

oJ ....- 

Much of the AK information related to nitrate operations is contained in 

Transuranic Waste Characterization/Certification Project (TWCP) Record 
Nos. TWCP~48, TV'.C~~.?~~TWCP-~5~7,TWCP~~TWcg,~~j4.. 
TWCP-=~'TWCP-'89!t8:~~391. TWCP-8950-8955tfiVCP 8974-8976, 

.;rWCP:. ~'8937, TWCP8941~d TWCP-8988-8989Hndividual 
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 PIS 

codes generating waste, and evaluations of the potential for Resource 

NOTE: 
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Conservation and Recovery Act (RCRA)-regulated constituents to be present 
in the 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 
(DCN!) 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 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 operations at this 
facility, the operations are categorized into four operational areas. The multiple 
operations in each area are described in detail in the following four AK. reports for 
plutonium: 

· Acceptable Knowledge Report for Newly Generated Waste from Meta//Pyrochemical 
Operations at TA-55 (TWCP-AK-2.1-017, RO) 

· Acceptable Knowledge Reportfor Newly Generated Wastefrom Miscellaneous 
Operations at TA-55 (TWCP-AK-2.1-014, RO) 

· Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at 
TA-55 (TWCP-AK.-2.1-013, RO) (this report) 

. Acceptable Knowledge Reportfor Newly Generated Wastefrom Special Processing 
Operations at TA-55 (TWCP-AK-2.1-01~~ 

. 

The AK. reports contain information ~OXimatelY fifty individual operations; each 
assigned a unique identifier called at.ïS)~~cie. These codes were historically used for the 
purposes of nuclear material accounting in order to draw a material "alance around 
various operations and locations at TA-55. For example, the nitrate operations report 
(Acceptable Knowledge Reportfor Newly Generated Wastefrom Nitrate Operations at 
TA-55 [TWCP-AK.-2.1-013]) covers waste generation operations and characteristics for 
approximately 20 different sets of operations, each with its own PIS code. In general, PIS 
codes correspond to one or more unit operations. These unit operations roll up to the 

overall facility process of plutonium recovery and purification. The search and 
compilation of AK information and EPA hazardous waste numbers (HWNs) based on PIS 
code provides a convenient framework because it is the greatest level of detail recorded 

in waste generator records. However, as described in section 3.2, TA-55 TRUwaste 
items are segregated and packaged into waste containers based on isotopic material 
content of the waste and nondestructive assay characteristics rather than by PIS code of 
origin. The AK. information search to determine RCRA and chemical constituents in the 
waste is based on the operations at TA-55 and tracked by the PIS codes, and described in 
the operations AK reports listed above. 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-1.1-021). 
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3.0 DESCRIYfION OF THE WASTE 

The following sections describe steps 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 

The TA-55 Plutonium Facility, Building 4 (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 PF-4, are shown in Attachment 2. 

PIS codes in nitrate operations are solely defense related (TWCP-614, TWCP- 
4162). Wastes from various operations are not segregated by waste-generating 

operation or waste-generating location (e.g., room or gloyebox) but rather are 
segr~gated and packaged based on waste type (TWCP;'887, TWCP-4162;1WCP- 
4167). Consequently, a single waste container often contains wastes from multiple 
PIS codes. 

3.2 Basis, Rationale, and Assumptio~Used to Delineate the Waste Streams 

The basis for delineation ofTA-55 waste streams is established by a set~~LANL 
and TA-55 .wa,ste mana&ementpl~ ~~. ~ite~~1?~Wc procedures (rWCP-352, 
TWCP-697, TWCP-700, TWCP-701;~'fWcp~3943). The stated guidance and 

practice, is to handle and package all combustible and noncombustible debris 

waste in a similar fashion, regardless of the 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. 

Waste containers are assigned to a waste stream based on the 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, T A-55 wastes are 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 (for example, combustible, noncombustible, metal, or 
glass waste types) 
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This report addresses the aqueous nitrate-based recovery operations. The primary 
feed source for the nitrate recovery operations is plutonium residues from other 

recovery operations (e.g., pyrochemical), metal preparation, metal fabrication, and 

analytical laboratory operations (TWCP~35481Ñ"-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 steps: 

. Pretreatment 

. Dissolution 

. Purification, including conversion to oxide 

. Cement fixation 

Each of these categories is described below. Attachment 3 contains a complete 
listing of PIS codes for nitrate operations, their descriptions, feed materials, 
chemical inputs, outputs and applicable EPA HWNs. A simplified flow diagram 
for nitrate operations is found in Attachment 4. 

3.5.1 Pretreatment (pIS codes BM, CR, PAP, TSC) 

Pretreatment primarily includes physical operations .u,sed .to prepare 
scrap and residues for the next step, dissolution"(TWCP-3S48/N-I); 

Pretreatment may have included any or all of the following activities: 

burning and brushing (BM("caustic leaching, chemical separation 
(hydroxide or oxalate precipitation), cmshing and pulverizing (C~ 
dist~llation, filtering of liquids ~~ pa~sivation ~AJry'; scrap~ni and 

sorting tTWCP-35481N;>t.ÀJ:Ot -18). As matenals are receIved fro~J 
various operations withm TA-55, they are sorted and sent to other 

. 

rlÄ) 
pretreatment steps or directly to dissolution depending on the physical ~(;.rt, 

nature of the scrap or residue and on the amount and type of plutonium '\'441\1/iJ 

associ~ted with the material.1?ose plutonium ~ay b~ b~~~~~tQ~(f.øLa....: \~..~ 
scrap Item (BMr,' and then the Item IS sent to dissolution-f:rWCP-8928). ~\\) 
pissolution invol~es ì?e removal o~friable oxide fro~ plutonium I?etal .-\lA 
Items and the calcmations of plutomum metal and OXIde. The feed IS ~ 
generally very pure (i.e., approximately 99%) and no solvents or other ~~ 
chemicals are used. Any impurities are salts only. Sodium citrate is used t(,~ 
for cleaning purposes (SME interview). Chunks of plutonium-bearing ';f 
residue (e.g., residues of graphite. sand, slag, crucibles) are sent for ~ 
crushing and pulverizing (CR'). Feed material greater than one inch is 

crushed using a pneumatic hydraulic crusher; material less than one inch 

is crushed using a jaw crusher; and a disc pulverizer..red~~e product 

from the jaw crusher to less than 850 microns (TWCP-8929)~ Product is 

feed for the cascade dissolver (SC) and hydroxide cake dissolution 

(HCD). No solutions are used inside the glovebox. Rags for cleaning 

use water only. Finely divided plutonium in sweepings or powder fonn 
is sent directly to dissolution. Lapping or grinding oils are filtered if 
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necessary, and the liquid portion is sent to PIS code CF for 
immobilization in cement if plutonium concentrations are below the 
discard limit (DL) (TWCP-3548/N-IO aricfN-l'S). If there are significant 
quantities of filtered solids, they are calcined and sent to dissolution 
(TWcP~'3'S68lN~82).' 

Thermal pretreatment operations are also used to prepare plutonium- 
bearing materials for dissolution (TWCP-3548/N-l)~ Passivation (PAF) 
converts pyrophoric plutonium metal and other reactive metals to a 

stable oxide prior to dissolution. These materials are heated in a tube 
furnace to approximately 600 oC (P AF1'(TWCP-35481N-7 and N-ll}. 

. 

Cellulose materials contaminated with plutonium (e.g., cheesecloth, 
wood, paper, cardboard) are thermally stabilized using pyrolysis with 
catalytic conversion to decompose the cellulose materials (TSq The 
resulting decomposition products exit the reactor, leaving the 
radionuclides and a small amount of carbon residue behind. The 
decomposition products pass to a collection reservoir and are oxidized to 
carbon dioxide and water (NMT-2-WI-003-REC-498, RO). Plutonium 
metal (BM), anode heels, and oxides are burned to prepaJ:ethese 

materialsfor either dissolution or storage in the vault crwCP 3548/N-13 
and N-14). Distillation is used to recover plutonium from polystyrene 
cubes (TWCP 3548/N-18). 

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-35481N-IJ ~ N~ ~'1) 
~'lgKN-18). Liquids are sent to purification if plutonium ~~J "-~:h~cf 
concentrations are above the DL and to the RLWTF ifthey.meet the fI{" 

TA-50-1 waste acceptance criteria (WAC) (TWCP-35481N-I through N- 
18). Chemicals used in the pretreatment steps are listed in Tab 

em;, Section 3.6.3. Chemicals used in these steps that are covered by Title 40 '~JN t 
Code of Federal Regulations (CFR) Part 261, including Appendix vm ~l~'" ~ 
of those regulations, are (1) hydrofluoric, nitric, oxalic" and sulfuric acid, '((" \DJ~.I\ 1 

- (2)-potassium and sodium hydroxide, 'and (3) hydrogen peroxide (an 
'('It" 

3 
oxidizer). EP A HWNs DOOI and D002 do not apply to the solid wastes 

,\Å 
despite the use of acids, bases and an oxidizing solution in these 

operations because there is no free liquid in these wastes. Additional 
EP A 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 lfboratory 
equipment or supplies or from glovebox maintenance operations (section 

4.2). Leaded gloves and other lead-containing items are discarded as 

described in section 3.6.1. 
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3.5.2 /./ /,/',/ Dissolution (pIS codes ATL, ED, HCD, NC, SC, SP,) 

Dissolution is comprised of numerous operations that generate a 

....pJutoniUIl}~9Ït;r~_te~oJution for feed to purification (TWCP-3548/N-l, 
TWCP-3568/N-79fThe main chemicals used in dissolution are nitric 
acid, hydrochloric acid, and calcium fluoride and/or hydrofluoric acid, 
which together form a standard leach solution. Additionally, other 
chemicals are used for particular dissolution operations. Depending on 
the particular operation 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 rinsed in water (TWCP- 

.35681N-82) and the solutions from the cloths are collected and filtered. 
. 

The solids from the solutions are recycled through dissolution if 
plutonium concentrations are above the DL, or sent to cement fixation or 
disposed as debris waste if concentrations are below the DL (TWCP- 
3~481N-1,''ñVCP-3S68/N-79). The plutonium-bearing solutions are sent 
to purification. The cloths are reused if they are not falling apart; 
otherwise, they are. discarded as. solid waste 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 tbe wasteit~ þlto ~: 

_ Q/ standard leach,~tion (NC) (TWCP-35481N-l, TWCP-3S661N-22~~ 
.26;N-30, and N-31, TWCP:"35681N-79). Leaching is conducted in a 

stainless steel jar with a glass dome and condenser. Non-reactive 
material is leached under reflux and corrosive gases are removed using 
vacuum transfer and an aqueous scrubber. The filtrate is pretreated for 
ion excþange using aluminum nitrate as a complexing agent (TWCP- 
8909, TWcP-8935).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 EP A HWN D008 

. (TWCP~j~671N~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 appropriåte EPA HWNs (e.g., 
DOO6 for cadmium)(twCP-3568/N-84). 

Many plutonium-bearing materials are dissolved in a standard leach 
. solution of nitric and hydrofluoric acid aft(:l".~propria;~.p,r.!rtr~~t or 

preparation (TWCP-35661N-30A through N-3eF~'TWCP-3S68/N-79). 

These materials include alloys, anodes, carbides, casting skulls, 
electrorefining residues, metals, and plutonium oxide. After dissolution, 
solids are discarded ifbelow 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 



TWCP-AK-2.1-013,RO 
Effective Date: Page 8 of24 

regulatory levels{1:wCP-35681N-82).~ !þese 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. 

Two dissolution operations are designed to remove excess silica from 
either solid residues during disso.lvJi():Q or:fr.9m'pI~:tQnium-bearing 
solutions after dissolution (TWcP~3567IN.;34 and N-35). Silica is 

removed from solutions being sent to purification. It involves 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 de~y<;d;"apd.fi1tering the solution to 

remove the silica solidslfWCP':3567/N-34). The solution goes to anion 

exchange purification. The filtered silica solids are re-dissolved if 
'plutonium concentrations are above the DL or disposed to cement 
fixation (CF) if concentrations are below the DL. 

Dissolution operations involve the use of cascading dissolvers or 
dissolution pots (TWCP-3548/N-l). The choice of dissolution 
equipment is based on the concentration of plutonium present in the feed 

material and:t physical form of the feed material. Feed materials 
inc~ude ash, lovebox sw~epings, ground SaIl:d1~~.~g/,.frucibles"oxides, 

re~itjles, sal s, ~<.! hydr~e cakes (TWCP.;;354~;1, TWCP~3566/N- 

2~-24,~~; ~CP-3567~;;1.7j:.and N-37A). 
. 

Cas~ading dissolvers (EÏ?, SC) consist of a series of heated columns into 

which the standard leach solution (nitric acid with hydrofluoric acid, 

calcium fluoride, or aluminum nitrate) is introduced along with the feed 

material to be dissolved (TWCP-8922, TWCP-8914, ànd't"WCl>>~894ï)~' 

Air is bubbled through the columns to promote mixing of the solutions 

and to keep particles in suspension. Solution from ~e first column 

~;=~;3:lr~æ~~~ ~;s;:J~~~~~::~J~~~- 
pots (HCD; SP)are spherical pots in which the standard leach solution 

and feed material are loaded batch-wise and heated. Air sparging is 

sometimes used in dissolution pots to promote mixing (TWCP-8912 and 

TWCP.;.8937). After dissolution in the dissolvers, the solutions are 

filtered and then sent to purification. If the plutonium concentration of 
the filtered solids is above the DL, they may be recycled to the same or 

other dissolution operations. of calcined and sent to the vault. If the 
plutonim concentration of the filtered solids is below the DL, they are 
sent to cement fixation (CF), or disposed of as TRU waste. 

The debris waste generated from the dissolution of hydroxide cakes may 
contain RCRA metals above the regulatory limit due to the lean feed 

material. Without analytical data or other acceptable information to 



TWCP-AK-2.1-013,R.O 
Effective Date: Pag~ 9 of 24 

confirm that the concentrations of these hazardous constituents are 
below the re~atory lev~ls, the ~~lica?le D-co~es W' D007, DOO8, 
D009) are assIgned pending additional information CP:"~568tN.;.83)r 

In overview, filtered solids from the dissolution step are re-dissolved to 
recover plutonium, until plutonium concentrations are below the DL. 
The filtered solids are then sent to cement fixation (CF); debris items are 

. 

disposed after the plutonium con~in~on .is removed from the surface 
by leaching; and plutonium-bearing solutions are sent on to purification 
(TWCP..3S~-I; TWCP-3566~through N-33; TWCP;;'3$67/N-34. 

. 

througnN-3g' ~-~)N"a'tl N""'.N-~~J \l"'~ 

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 vm of those regulations, are (1) hydrochlorre~ 

;, hYQro~.ll<?ric. ' ni!ric, ~id; (21~ ~xidc, (3) (TWCP-3S66~ 
~"22. N~2.~,~-,24:~, :N..::.~OB, ~~,.~OD, N- -. 

. 30E, N~~OF, N-3.~, N"~~N"3~; ~-35671N-34, N~3S, ~- . 

37, andN-37A; TWCP-3568IN:o-8.1-). EPAHWNsDOOI andDOO2 do not 
apply to the solid wastes despite the use of acids, bases, and an oxidizing 
solution because there is no free liquid in these wastcs. Additional EP A 

HWNs may apply to most of these PIS codes because of regulated 
chemicals in the material feed (see Table 1 in Section 3.6) or 
contamination introduced from laboratory equipment, supplies, or 
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 ç~~ .. include cadmium, chromium, lead, and mercury (TWCP-3S67ft4':.~9, N- 

'AO). Leaded glovcs arc discarded as described in section 3.6.1. 

3.5.3 Purification and Oxide Conversion (pIS codes DS, LR, RB', RBJ, and 

RFX) 

Plutonium-bearing solutions generated in the dissolutio~.,~~~~. 
. 

. 

directed to purification for plutonium recoveryt'ti9eP':..3'S:(8!N-l). 

Purification consists of both ion exchange and precipitation. There are 
three primary ion exchange operations based on the concentration of 
plutonium in solution: rich feed (RFX), dissolved solids (OS), and lean 
residue (LR). After ion exchange, plutonium~bearingsolutions arc 

. directed to oxide precipitation and then to an oxidation step. Oxidation 
generates plutonium oxide, a stable form of plutonium suitable for 
storage or further processing into plutonium metal. 

Ion exchange uses resin-filled columns to collect plu&9J1ÌUn.1 (PIS cmøéS 

DS, LR, RFX) ~35481N-1; TWCP-3S67~ft~~NM,' 
"N-46; N41,:anrn:s3)~ The pH of incoming solutions is adjusted with 
iûtric acid, and the plutonium is stabilized by changing its valence state 
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to (+4) using hydrogen peroxide (TWCP-8923 and:rwcp~g9jÓ): Dther 
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. 

Plutonium (+4) binds to the resin 'Ie impurities such as ameriçium, 

~~35a:1~~~~ flo ,N~~i~~~~.lf'~:l~~:~~ 
remains on the resin in the (+4) valence state until an eluting agent 
(hydroxylamine nitrate or nitric acid) is flowed through the columns. 
This releases purified plutonium in solution for further processing (i.e., 
precipitation and. oxidation). Theplutonium'-poor solutions or effluents 
from the ion exchange columns are sent to the evaporator (BV) for liquid 

volume reduction and acid recovery. Ion exchange resins are 
reconditioned using nitric acid; spent ion exchange resins are 
periodically sent to cement fixation (CF) for disposal. 

Hydroxide cakes (TWCP-3S611N-4Ql. are i!l:t.r.2'!~'?~ to the nitrate 
operations in the dissolution step (TWCP-3567/N-39). The outputs from 
the dissolution of hydroxide cakes are sent to PIS code LR or DS. 
RCRA-regulated hazardous constituents associated with.~C1Je~ 

__ . 

m~t~a1s may carry through to PIS codes DS and LR{TWCP-3S67/N- 
'.' '38).tHowever, 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 n006, D007, D008, and D009 are assigned. The 
plutonium-rich feed from the vault is sent through dissolution PIS code 

RFX. The lean effluent from dissolution is further concentrated by the 

evaporator (BY). The rich product is used for additional programmatic 
uses. In overview, plutoniwn 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 volume reduction and then 
returned to ion exchange or sent to PIS code CF for immobilization in 

cement. The distillates are sent to the RL WTF if they meet the T A-SO-l 

W. AC. Spent ion e!p.:,an. ;nsins an: senllo c~ent fixation (CF) 
(TWCP-3567 ~ 4 N-53). 

N'-4tt tJ6 \ J 

"'....... . 

N-P-," ~ J 

Cliéiîüdå1s 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 vm of those regulations,. are (1) hydrofluoric, 
nitric, and oxalic acid; (2) sodium hydroxide, ~d (3) tw~8~peroxide 
{an oXidiZer)(TWCP-3567~. .. throughN-47~~-Sl;''N-S3t N-54, 

. 

. QFfz, l\('-M- 
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~ TWCP-35681N~8l).EPA HWNs DOOI and D002 do not 
apply to the solid wastes despite the use of acids, bases, and an oxidizing 
solution because there is no free liquid in these wastes. 

However, EP A HWNs apply to most of these PIS codes because of 
regulated chemicals in the material feed (see Table 1 in Section 3.6) or 
contamination introduced from laboratory equipment, supplies, or 
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 D006, D007, 
D008, and D009-(TWCP-3567/N-39 andN-40). Similarly, plutonium 
oxide from the vault may be 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 con1a!nDOO6,DOO7, and D008 
(TWCP-3567/N-56, N~57, N-57A, and N-57B).Leaded gloves are 
discarded as described in section 3.6.1. 

3.5.4 Evaporator (pIS code EV) 

PlutonilUll-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-3S4:8IN-I, TWCP-35681 .' 

N-61 through N-65). General facility maintenance solutions (e,g., wet 
vacuum water, mop water, chiller water) may also be sent to the 
evaporator if they do not meet the TA-50-l WAC (TWCP-35681N-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 T A-50-l RL WTF, only richer in 
nuclear material content (e.g., diluted solutions) (TWCP;.35681N-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 
solutions before escaping the confines of the glovebox system'(TWCP~ 

':89'S9). 

Plutonium-poor solutions are collected in storage tanks and sent to the 
evaporators in b~tches of up to 600 liters (Twtp:JS48/N-l; ., . ~ 

TWCP-3568/N~1 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 
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8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE WASTE STREAM 

No PCBs are introduced into the nitrate operations, based on documentation in TA-55 

procedures reviewed during the AK. investigation and summarized in the inputs listed in 

Table 1, Table 5, and Attachment 3. In cement fixation (pIS code CF), 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 

tTWCP-3568/N-74}). The oils are primarily vacuum pump oils, along with some oils 

used in heat-treating (cooking or silicon oils) or in grinding (TWCP~3S681N-82). None of 

these oils are known to contain PCBs. When any transfonner 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. 

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-Identification and Listing of Hazardous Wastes 

. 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 261.3 3 (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-l.I-021) 

. Contact-Handled Transuranic Waste Acceptance Criteriafor the Waste Isolation 

Pilot Plant (DOElWIPP-02-3122) (WIPP WAC) 

. Waste Analysis 'at Facilities that Generate, Treat, Store and Dispose of Hazardous 

Waste (EPNOSWER 9938.4-03). Office of Solid Waste and Emergency Response, 

U.S. Environmental Protection Agency 

. 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-l.2-064) 

~. .~ 
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ACCEPT ABLE KNOWLEDGE REPORT FOR 
NITRATE OPERATIONS AT TA-55 

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. EP A 

uses the term AK in its guidance document, Waste Analysis at Facilities that Generate, 
Treat, Store and Dispose of Hazardous Waste (EPAlOSWER 9938.4-03). Attachment B, 
Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste 
Isolation Pilot Plant (EPA No. NM4890139088) (WIPP W AP) defmes AK 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 detailed AK information about individual operations that 

.J generate TRU waste in the Plutonium Facility at Technical Area (TA}65, one of the I' TRU-waste generators at Los Alamos National Laboratory (I;ANL). By doing so, this 

report provides detailed techniéal support for several waste stream AK summary reports 
that include these wastes. 

'2.0 METHODOLOGY USED TO SEARCH FOR AI( RECORDS 

The AK search for the information related tò TA-55 waste streams resulting from nitrate 
operations covered: 

· Review of the Los Ala.. mos National Laboratory Transuranic Waste Cha~erization 
,X Acceptable Knowledge Information Summary (TWCP-PLAN-0.2.7-001 ) (AK 

Information Summary) that includes information regarding all TRU waste ams 

. Review of documents related to waste generation and waste management activities at 
TA-55 as listed on the Acceptat>le Knowledge Roadmap (Attachment I) 

. 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 Charie~' "on/Certification Project ('f;WCPtt). ~corJ. 

Nos. TWiQ' >48t TW~ JS6, TWCP-lSó7,.rwCP-}Si" TW -3914, 

TWCP-8 WCP-8~2 - o.SP-89SòY8955t TINC 8974.- 976, 
TWCP-89 917, TWCP 8941 8942, and TWCP-89~~: 9: Individual ~ ' 

documents in these records have assigned a separate identifier, N -nn, ~~ . 

. 

~here nn is a sequen~iall- or 2-di~t number. This referencing.no~:ncla~ .. . 

RC, " 

IS used throughout this,report and Its attachments. Analyses ofmdIVldualt/S) fro~..ll 
. 

codes generating waste, and evaluations of the potential for Resource 
. ~ S 
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Conservation and Recovery Act (RCRA)-regulated constituents to be present 
in the wastes, based on subject matter expert (SME) interviews and any 
relevant data. 

The TWCP Records ManagementIDocument 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 I). 

This 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 operations at this 

facility, the operations are categorized into four operational areas. The multiple 
operations in each area are described in detail in the following four AK. reports for 
plutonium: 

· Acceptable Knowledge Reportfor Newly Generated Wastefrom MetallPyrochemical 
Operations at TA-55 (TWCP-AK.-2.1-017, R.O) 

· Acceptable Knowledge Report for Newly Generated Waste from Miscellaneous 
Operations at TA-55 (TWCP-AK-2.1-014, R.O) 

· "'ACt;qJ!f!bhl/Knewle~ti~Ï'01'N~ly.Gë.".rated'WaSiefr~~~~øi 
............ ........'...-i~~..~............ '''''.''~."'. ~~,:;~-.....oNo.~.'~"_"""..~'~~#''I.w,,,,,,'"'' 

.... 
. 

. ~. . .... . ~.,' ."" ,_,.' r.''i') ~I....." ':TA:~53"\~.-cr..AK:-2]Z()13JU)}(this_report) . 

',..,' '. '" 
. 

.'. 
. 

· Acceptable Knowledge Reportfor Newly Generated Wastefrom Special Processing. 
Operations at TA-55 (TWCP-AK-2.l.016, R.O) 

x 
p~ 

'l( 

When discrepancies in AK information are discovered, they are documented and resolved 
in accordance with Acceptable Knowledge Documentation (TWCP-QP-LI-021). 
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3.0. DESCRIPTION OF THE WASTE 

The following sections describe steps used in nitrate ?peratio~and identify, the resulting 
wastes as well as outputs that are sent to other operations. ~~h as pyrocheIDlca1 operationsxrer processin~. ~ 

. 

3.1 Facility and Mission 

The TA-55 Plutonium Facility, Building 4 (PF4) recovers plutonium from scrap 
. 
and residues generated throughout the U.S. Department of Energy (DOE) defense 
complexx 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-S5, ~clUding PF~, are shown .~ Attachment 2" 

';", ",.,'. j, 
. 

~s'ÙiÎ1~.ln)pe.ratioJiS',are'Solely .def'ejìse~ (TWCP-614, TWCP- ~~a:~~===::O':::"O::1%o~~.. e8 
seJegated and packaged based on waste type (TWCP,"~, TWC , TWCP- 
41~7), Consequently, a single waste container ofteÍ1 contains wastes om multiple 
PIS codes. 

'I( 

k 

3.2 Basis, Rationale, and Assumption Used to Delineate the Waste Streams 

~~~~~~i~~;~~:=:"by&:~~ré 
TWCP-6~, TWCP-7 , TWCP..701, TWCP...3*3). The stated guidance and 
practicetis to handle and package all combustible and noncombustible de~ris )( .. 

waste in a similar fashion, regardless of the PIS code of origin. Inspection, 
collection, d. ocumentation and packag.. ing operatiops of SOli.d. certifiable TRU 
wastes at TÁ-55 

are conc.fucted in Pfl4 by a 

~_ ~ement section or team 
(TWCP-3-~, TWCP..7~, Twcp-7M, TWCP-3~43). 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 processe4by the waste management team. 

Waste containers are assigned to a waste stream b~ on the 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 AI( 
Information Summary,-TA-55 wastes are assigned to waste streams based on the 
waste segregation schemes used by TA-SS: 

· By radioisotope content (Pu.;238 or Pu-239 material type) 
· By material matrix. (for example, combustible, noncombustible, metal, or 

glass waste types) 
. 
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· 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 cement fixation or sent to the Radioactive Liquid Waste Treatment 
Facility (RL WTF) at T A-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;~~q~~Jresent. Wastes 
from nitrate operations have different associated EPAHWNs depending on the 
PIS code from which the waste originated. Waste volumes fot each PIS code are 
not 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 Operations 

The following subsections describe the generation of waste by nitrate operations, 
as well as product and waste outputs to other 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~a ground info*tion about the TA-55 plutonium 
recovery operations can be fo 

, 

in Wastefrp ,luronium Conversion and Scrap' 
Recovery Operations (TWep;i.3änd. TWePiS . 
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3.5.1 Pretreatment (PIS codes BM, CR,PAF, TSC) 

Pretreatment .primarily includes physi~al o=2!1" used * 
s?r~i~i~ll.iuesforthe ncxt;~"cl~;;(1'WCP-3. -1). 
Pretreatment may have included any oi'âffôfthe following activities: 
burning and brushing (BM), caustic leaching, chemical separation 
(hydroxide or oxalate precipitation), crushing and pulverizing (CR), 

. 

distillation, filtering of liquids or oils, passivation (P AF), scraping, and 
sorting (TWCP-3548/N-l through N-18). As materials are received from 
various operations within TA-55, they are sorted and sent to other 
pretreatment steps or directly to dissolution depending on the physical 
nature of the scrap or residue and on the amount and type ofpluto~~ '- I associated with thS ~a!siË~oose-æ,l~ium may be brushed off~ a ..,...., 

scrap item (BM), ~ tliëñtli~ iteI1U5"sent to dissolution rrwCP..8928). 
Dissolution involves the removal of friable oxide from plutonium metal 
items and the calcinations of plutonium metal and oxide. The feed is 
generally very..PJl!.r_(i:.r" approximately 99%) and no solvents or other 
chemicals are 'uJéi['Any impurities are salts only. Sodium citrate is used 
for cleaning purposes (SME interview). Chunks of plutonium-bearing 
residue (e.g., residues of graphite, sand, slag, crucibles) are sent for 
crushing and pulverizing (CR). Feed material greater th~e inch is 
crushed using a pneumatic hydraulic crusher; materialles than one inch 
is crushed using a jaw crusher; and a disc pulverizer red es the product 
from the jaw crusher to less than 850 microns (TWCP-S 29-); Product is 
feed for the cascade dissolver (SC) and hydroxide cake dissolution 
(HCD). No solutions are used inside the glove box. Rags for cleaning 
use water only. Finely divided plutonium in sweepings or powder form 
is sent directly to dissolution. Lapping or grindin,g oils are filtered if 
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necessarr; ~alhe liquid portion is sent to P /S code CF for 
immobilization in cement if plutonium concentrations are below the 
discard limit (DL) (TWCP-3548/NoilO and N-15). If there are significant 
quantities of filtered solids, they are calcined and sent to dissolution 
(TWCP-3568/N-82). 

Thermal pretreatment operations are also used to prepare plutonium- 

~ bearing materials for dissolution (TWCP-3548/N-I). Passivation (PAF) 'V 
~. 

/. 

converts pyrophoric plutoniwn metal and other reactive metals to a 
, stable oxide prior to dissolution. mate 

. 

heated in a tube 
furnace to approximatel 6 DC fPAF (TWCP-3548 ..1 and N-ll). 
Cellulose 

. 

taminated W1 plutoDlum e. ., 
cheesecloth, 

ood, paper, cardboard are thermally stabilized using pyrolysis with 
catalytIC converSIon to decompose the cellulose materials (TSC). The 
resulting decomposition products exit the reactor, leaving the 
radionuclides and a small amount of carbon residue behind. The 
decomposition products pass to a collection reservoir and are oxidized to 
carbon dioxide and water (NMT-2-WI-003-REC-498, RO). Plutonium 
metal (BM), anode heels, and oxides are burned to prepare these 
materials for either dissolution or storage in the vault (TWCP 3548/N-13 
and N:::14). Distillation is used to recover plutonium from polystyrene 
cubes (TWCP 3548/N-18). 

In overview, particulate solids from the pretreatment step are sent to .fÞ/ diss~lution if ~lutonium c~ncentrations are above the DL and to cement ~~ fixation (CF) if concentrations are below the DL (TWCP-3548)N.l . 

through N-18). Liquids are sent to purification if PlutOni~ f 
concentrations are above the DL and to the RL WTF~' ey m 

TA-50-1 waste acceptance criteria (WAC) (TWCP 548' -1 tlu'o1.lgh N- 
18). Chemicals used in the pretreatment steps are liste in Table 5 -in ~ 
Section 3.6.3. Chemicals used in these steps that are covered by Title 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, and (3) hydrogen peroxide (an 

. 

oxidizer). EPA HWNs 0001 and D002 do not apply to the s6lid wastes 
despite the use of acids, bases and an oxidizing solution in these 
operations because there is no free liquid in these wastes. 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 glov.ebox maintenance operations (section 
4.2). Leaded gloves and other lead-containing items are discarded as 
described in section 3.6.1. 
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3.5.2 Dissolution (PIS codes AlL, ED, HCD, NC, SC, SP,) 

Dissolution i;C mprised of numerous operations that generate a../ 

plutonium-ni e solution for feed to purification (TWCP-~48lN-l, 
TWCP-3568 I. 79). The main chemicals used in dissolution are nitric 
acid, hydrochloric acid, and calciuri1. fluorideandlor hydrofluoric acid, 
which together form a standard leach solution. Additionally, other 
chemicals are used for particular dissolution operations. Depending on 
the particular operation 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 
contamÍ{l.~tion of plutonium. The cloths are rinsed in water (TWCP- 
3568~) and the solutions from the cloths are collected and filtered. . 

The solids from the solutions are recycled through dissolution if 
plutonium concentrations are above the DL, or sent to cement fixation or 
dispo~eJi as debris waste ifJoncentrations are below the DL(TWCP- 
3S48m-l, TWCP-3568/N-~9)'Jñe plutonium-bearing i>l~ions ~ent 
to purification. The cloths';:2re~sed ifthey~t falhBg a'Pi'~ 

otherwise, they are discarded as sdlid waste depending on the nuclear 
material content (TWCP-3568/N-82). 

Plutonium on the surface of metal~ nOnCibustible debn~s w e 

items is also recoye~ed by leaching di.ppi the waste item 
. 

. 

the 
standar.vfeach ~~tion (NC) (TW -3548 -1, TWCP-35 .'. -22, N- 
29, N-30, and N-31, TWCP-3568. 

. 

-79). Leaching is conducted in a 

stainless steel jar with a glass dome and condenser. Non-reactive 
material is leached under reflux and .corrosive gases are removed using 
vacuum transfer~ an aqueous scrubber. The filtrate is pretreated for 

(3change us' aluminum nitrate as a complexing agent (TWCP- 
890 TWCP-89 5). Plutonium-bearing solutions are sent to 

lcation, whi~le e leached items be low the DL are discarded. Lead- 
containing waste i ms (e.g., leaded gloves) below the DL are . 

. 
. segregated, pac ed separately ,and assigned the EP A HWN 000,8 
(TWCP-35671N- 9). Other leached metal items containing RCRA- 
regulated heavy metals are also Segre~d from metal debris that is not 
RCRA-regulated and are assigned th ppropriate EPA HWNs (e.g., 
D006 for cadmium) (TWCP-3568/N'- 4). 

Many plutonium-bearing material~ar dissolved in a standard~h 
solution of nitric and hydrofluoric Cl after appropriate pretr ent or 
preparation (TWCP-3566/N-30A . 

ough N-30F, TWCP-3561 -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 
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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. 

Two dissolution operations are. designed to re~ov: exc. ess silica from 
either solid residues during dissolution or fro utonium-bearing 
solutions after dissolution (TWCP-3567/N-34 d N..3S). Silica is 

removed from s~utions being sent to purification. It involves the 
follo>>.Wg steps!Jddjusting the acidity of~ed solution using nitric 
acidt~stilling to concentrate the solutio, ;' g the_plutonium. to a 

valence state of +4 with hydrogen peroxid ". g the solution until 
the excess hydrogen peroxide is destro))i~ tering the solution to 
remove the silica solids (TWCP-3567)Ñ-34). The solution goes to anion 
exchange purification. The filtered silica solids are re-dissolved if 
plutonium concentrations are above the DL or disposed to cement 
fixation (CF) if concentrations are below the DL. 

Dissolution operations involve ..~ 
use of cascading dissolvers or 

dissolution pots (TWCP-354S~;). The choice of dissolution 
equipment is based on the concentration of plutonium present in the feed 
material and tþe physical form of the feed materi~. F ed materials t'n ~Ud~h,~lo.vebox sw~epings, ground sandJsI 

. 

cru.cibli1S' xides, 
sldu , aand~drOXlde cakes (T~W. 54 -1, TW ..3566/N- 

,N- 4, -2 an -2 TWCP-356 ïN.3 N- 7, and N- 'A). 
Cascadin 

. 

olvers ( ,SC) consist 0 series of heated columns into 
which the standard leach SOlUtiO. n (nitric acid ~'th. h drofluoric aci~d. ' 

calcium fluoride, or a1unùn~tro along with the d 
. 

- 

material to be dissolved (TWC -8922 CP.-894, and TWCP-S. 1). 
Air is bubbled through the col 0 promote mixing~f e solutions 
and to keeVP;i:' les t' uspension. Solution from the coWmn 
overflo'V'to seco column so on (TWCP-' .S -l~WCP- 

_ 

3566/N-23, N- -4, N-2 A, an~TWCP-356~. Dissolution 
pots (HCn, SP) are spherical ~ which the s~leach solution 

- and feed~erial are loaded batch-wise and heated. Air sp~arin . 

sometim sed in dissolution pots to promote mixing (TW -3912 d 

TWCP",8 7). After dissolution in the dissolvers, the solutio 
filtered and then sent to purificatiqiJ,tJþe.pbJ,t.Qg,ium concentration of 
the filu:red so~ids is abo:~~L:~fifâYbêfeCYCled to the same or ~ II:. ~ 
other dIssolution operation 0 alcmed and sent to the vaultJ{ ~'W - 

. 

plutonim concentration of e filtered solids is below the DL;tJjëý are 
sent to cement fixation (CF~or disposed of as TRU waste. '>< 
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x: 

The debris waste generated from the dissolution of hydroxide cakes may 
contain RCRA metals above the regulatory limit due to the lean feed 
material. Without analytical data or other acceptable i~onnation to 
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confIrm that the concentrations of these hazardous constituents ar~ 
below the regulatory levels, the applicable D-codes (D006, D007, 08, 
D009) are assigned pending additional information (TWCP-3568 -83). 

In overview, fIltered solids from the dissolution step are re-dissolved to 
recover plutoniurnxuntil plutonium concentrations are below the OL. 
The fIltered solids are then sent to cement fixation (CF); debris items are 
disposed afte~th plutonium contaminatio~n's moved from the s~urf:c 
by leaching; plutonium-bearing solutio are sent on to purifica' n 

(TWCP-3548 -1; TWCP-35661N:21 throN-33; TWCP-3567 -34 
through N-36). --" 
Chemicals used in the dissolution steps are listed in Table ~in Section 
3.6.3. Chemicals used in these steps that are covered by 40 CFR Part ~ 
2 l,~' C.lU....~. 

. 

;\~pen~x.JI.II~~se reg. UI.atio.ns. .,.ar..e~. Y. d.r.o...c. Woric, X 
dr. uonc Itrí~Cld'~iS1UqyhYdr~de~WCf}35ti61N- 

- 

'.- 3 -2 ~5'.N- . N-~9 N-3bBN~bÐ _ 

, N-~ -t, NY;, and N- 3; TWCP-35671N- 4, 
N~N-f:, N- 

J 
, andN-3 A; TWCP-3568 1). EPA HWNs DOOI and 0002 do not 

apply to the solid wastes despite the use of acids, bases, and an oxidizing 
solution because there is no free liquid in these wastes. Additional EP A 

HWNs may apply to most of these PIS codes because of regulated 
chemicals in the material feed (see Table 1 in Section 3.6) or 
contamination introduced from laboratory equipment, supplies, or 
glovebox maintenance operations (discussed in section 4.2). For 
example, RCRA-regulated hazardous constituents introduced to the 

~.' . 

te operat~on at the di~solution step from hydroxide filtrate cak" 
lude cadmium. chrormum, lead, and mercury (TWCP-35671N:'~9, N-.. 

. 
). Leaded gloves are discarded as described in section 3.6.1. 

3.5.3 Purification and Oxide Conversion (pIS codes DS, LR, RB, RBJ, and 
RFX) 

Plutonium-bearing solutions generated in the dissolution steD Je 
directed to purification for plutonium recovery (TWCP-354S>k-l). 
Purification consists of both ion exchange and precipitation. There are >< three primary ion exc'i\Ilge operations ~sed on the concentration(9( 
plutonium in solution:'4!ich feed (RFX)~ssolved solids (OS), an~an 
residue (LR). After ion exchange, plutonium-bearing solutions are 
directed to oxide precipitation and then to an oxidation step. Oxidation 
generates plutonium oxide, a stable form of plutonium suitable for 
storage or further processing into plutonium metal. 

Ion exchange uses resin-filled/olumns to ~ollect ~niur$ (P/~odev 
n8..1-R,...pX) (TWcfp-3S48fl'-1; TWCP;;3567/N-41, N-42, N-43, N-44, 
N~, N-47, and N-'Y3). The pH of incoming solutions is adjusted with 
nitric acid, and the plutonium is stabilized by changing its valence state 

- 
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to (+4) using hydrogen peroxide (fWCP&d TWCP-8930). Other 
chemicals used to adjust acidity or to "co .. n" incoming solutions to 
address the presence of fluoride, silica, metal impurities, or plutonium 
(+6) include alwninum 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. 

Plutonium (+4) hinds to the resin w. hile im~urities s,ch as americiwn./ 
uranium, and o~r me~s flo~ thr<i\gh thdcolunu1l (TWCP~354Wl; .. 

TWCP-3567/N-41, N-42, N~~ N44, N-46, and N-47). The plutonium 
remains on the resin in the (+4) valence state until an eluting agent 
(hydroxylamine nitrate or nitric acid) is flowed through the colwnns. 
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 liquid 
volume reduction and acid recovery. Ion exchange resins are 
reconditjoned using nitric acid; spent ion exchange resins are 
periodically sent to cement fixati01CF) for ~sposal. 

Hydroxide cakes (TWCP-3567/N-40}are introduJd to the nitrate 
operations in the dissolution step (TWCP-356?/N-39). The outputs from 
the dissolution of hydroxide cakes are sent to PIS code LR or OS. I 
RCRA-regulated hazardous constituents associated with the feed V 
materials may carry through to PIS codes DS and LR (TWCP-3367/N- 
38). However, 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 D006, DOO?, 0008, and D009 are assigned. The 
plutonium-rich feed from the vault is sent through dissolution PIS code 
RFX. The lean effluent from dissolution is further concentrated by the 
evaporator (EV). The rich product is used for additional programmatic 
uses. 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 volume reduction and then 
returned to ion exchange or sent to PIS code CF for immobilization in 
cement. The distillates are pent to the RL WTF if they meet the T A-50-l 
WAC. Spent ion exchan~ resins are sent to cement fixation (CP) 
(TWCP-3567/N-41 through N-S3). 

Chemicals used in the dissolution steps are listed in Table 5 in Section 
3.6.3. Chemicals used in these steps thai are covered by 40 CFR Part 
261, including Appendix VIII oftho:r= regulations~are (1) hydrofluoriy, 
nitric, and oxalic acid; (2) sodium hYdroxide, and lj) h:tÞogM pero~ 
(an oxidizer)(TWCP-3567/N-41 throughN-47, N-50,N-51, N-53, N-54, 
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and N-55; TWCP':'3568/N-81). EPA HWNs DOOI and D002 do not 
apply to the solid wastes despite the use of acids, bases, and an oxidizing 
solution because there is no free liquid in these wastes. 
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However, EPA HWNs apply to most of these PIS codes because of 
regulated cheoùcals in the material feed (see Table 1 in Section 3.6) or 
contamination introduced from laboratory equipment, supplies, or 
glovebox maintenance operations (discussed in section 4.2). For 
example, RCRA-regulated hazard?98 constit1Jênts introduced to PIS 
codes DS and LR with the hydroxiJe filtratiV'cakes include D006, D007, 
D008, and D009 (TWCP-35671N-39 and N40). Similarly, plutonium 
oxide from the vault may be roasted and blended in PIS codes RB and 
RBJ to provide a more homogeneous feed f~l the metal preparation line 
(pIS code MP); tl\tie oxides llllW contain Dyu6, D007, and D008 
(TWCP-3567/N..5'6, N"57,N-~A,and N..57B). Leaded gloves are 
discarded as described in section 3.6.1. 

3.5.4 Evaporator (pIS code EV) 

.1 
I 

Ii 
;! 

J; 

; 1't; 

. ! 
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<Y ?'I~ . 

/01 
Ovl,o 
~ ~'Vr 

to wash nitrate salts having a P.lutOnium conc~n tion above the DL. No 
other chemicals are ~ in the evaporator step' addition to those 
found in the ion exc ge effluents and oxalat recipitation filtrates -"") waste (TWCP'-3548 -1; TWCP-3568/N-61 ough N-65). Chemicals 
used in the evaporator that ~covered by 40 CFR Part 261, including 

,... Appendix VIII of those regulations. arc ~tJ.~", "",~d õulf However, EPA 
HWNs nOOl and n002 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 códe EV because of 
regulated chemicals in the evaporator feed materiaL Hydroxide cakes 
from CXL operations are introd~c1d to nitrate operations in the 

. 

dissolution step (TWCP-35671N~9). Therefore, RCRA-regulated 
hazardous constituents associated with the feed materials from chloride 
operations may carry through.fro{Il/dissolution to PIS codes DS and LR 
to the evaporator (TWCP-3567/NY3&). ~dEadmium, chromium, lead, 
and mercury are expected to be present. Analysis of evaporator bottoms 
at T A-55 and statistical evaluation of analytical results using control 
charts show that chromium, lead, anå'mercury are above regulatory 
limits in this waste (TWCP-3568JN..~). 

3.5.5 Cement Fixation (PIS code CF) 

In the cement fixation step, various wastes with PI~to 'um 
concentrations below thl DL from nitr. ate and other rations at TA-55 
are collected and imm'i'ilized in cement for interi d long-term 
storage (TWCP-3548/N-l;TWCP-3S68/N-67.throu'gh N..7'4). Cement 
fixation is carried out in 55-gallon drums under PIS code CF. 

The primary feed to PIS CF is neutralized evaporator bottoms. The 
bottoms solution is adjusted to a basic pH (7-10) and stirred directly 

WI. 'th;f1:and cement into a ~5-gallon drumflttached to thîe glovebox. 
Any rticulate~s a~d during thè\1tirring operati (TWCP- 
8950- 955, TWCP-8974-8976, TWCP-8982, and TWCP- 988). 

~l 

~~ 
Waste oil/organic solutions set up in cement are restricted to TRU 
vacuum pump oils and mixtures of trioctyl phosphine oxide (iOPO) and 
iodine dissolved in kerosene. Some of the miscellaneous solutions sent 
for cement fixation include analytical chemistry solution residues that 
contain RCRA-regulated heavy metals. Oils and organi~c.i uids are 
emu1s~ed by the addition of a surf~ctant before they ar ixed with the 
neutrahzed evaporator bott.om solutions (TWCP..35681N- 4). The. 
miscellaneous solutions are treated in a manner much like the evaporator 
bottoms solution. 

PIS code CF obtains wastes collected for disposal in 55-gallon drums 
and includej1iquids from analytical chemistry; evaporator bottoms and / 
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evaporator salts; fine particulate materials, such as salts. filtered from . 

solutions, leached filter paper residues, and ash; oils: organic petroleum- Ý 
based liquids~and spent ion exchange resins. The primary feed is the /~ evaporator bottoms solutions. 

. 

Chemicals used in the cement fixation step under PIS code CF include 
cement accelerator, nitric acid (pH adjustment), organic liquid emulsifier (Wt'ch ,cts ~a Surf:~c~t), Portl~d cement, .silicon defoamer, sodium 
c te f/tard , and Odium hydroXIde (pH adjustment) (TWCP-3568/N- 
6 

, N-71, N- 2, N- 4). Phosphate buffer solution for pH 7 is used in PIS 
code CF. EPA HWNs DOOI and D002 do not apply to the solid wastes 
from cement fixation because there is no free liquid in these wastes. 

". 

Although RCRA-regulated organics and metals are not used in cement 
fixation, regulated chemicals are present in the materials sent to be 
immobilized in cement. Therefore, the waste streams generated by these 
operations may contain RCRA-regulated metals above the regulatory 
limits. 

· Analytical results from evaporator bott?~s show Chi'Omium,~d, 
and mercury are above the regulatory Imnts (1'WCP-3568/N-=66). 

· Hydroxide cake~om the chloride operations (TWCP"'3567/N~O) 
are introduced t e nitrate operations in the dissolution step 
(TWCP-35671N- 9). Therefore, RCRA-regulated hazardous 
constituents associated with the feed materials from the chloride 
oJjeratio~and those derived from other nitrate dissolution 
oþerationlmay carry through to cement fixation (TWCP-3567/N- 
38). The hazardous. constituents contained in the hydroxide cpkes 
from chloride operations include cadmium (D006), chromiVn 
(D007), lead (0008), and mercury (0009) (TWCP-3567/N-39 and 

. 

N-40). Heavy metal analyses have been conducted on the solutions, 
with chromium, lead, cadmium, and mercury being detected 
occasionally at above the regulatory levels. 

· Portland ceme-Loes not leach heavy metals above regulatory levels 
(TWCP-3568~6). Thus, the chromium, lead, and mercury are not 
considered hazardous. In addition, arsenic, barium, cadmium, 
seleni~and silver concentrations are all below the regulatory 
threshold limits for these metals. 

.. 

'>! 

Based on this information, the following EPA HWNs apply to PIS code 
CF: 

· PIS code CF: Applicable EPA HWNs for heavy metals for waste 
immobilized in Portland cement are 0006, 0007, D008, and 0009. 
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However, immobilization with Portland cement is an approved 
treatmen~ and the final waste form is no longer hazardous. X 

3.6 Materiàl Inputs to Waste Generation 

Attachment 3 lists PIS codes for nitrate operations at TA-55, including 
descriptions, feed material, other inputs, 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 output from other PIS 
codes, or from sources outside TA-55, including other DOE sites. Although 
plutonium is usually the radioactive element of interest in the feed materials, the 
feed material ~ed of other radioactive elements, as indicated by Table 2. 

rn~ ~? Table 1. Feed Materials for Nitrate Operations 

Potential Presence of PIS Codes in Nitrate 
Feed Materials RCRA-Regulated Substances. OperatioDs 

Analyticallaboratory Potentially contaminated with RCRA-regulated CF (if solutions contained Pu 

solutions constituents <OL) 

. All analytical laboratory solutions are 
potentially contaminated with chromium 
(0007), lead (0008), and mercury (0009) 

. C-AAC solutions potentially contaminated 
with mercury (0009), and lead (0008), as 
well as RCRA-Iisted organic substances 

used as solvents, including acetone (F003), 

butyl alcohol (FOO3), carbon tetrachloride 

(0019), chlorobenzene (F002, 0021), 
chlorofonn (0022), methanol (F003), 

methylene chloride (Ft)' . 

. 

tetrachloroethylene (F 2, 0039), xylene 
(F003) (Ct-2SrrwCP- 

. 

47). 

Anode heels Typically contaminated with RCRA-regulated NC,BM 
heavy metals Cd, Cr, and Pb (0006, 0007, 
0008). 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, RM, and 
SS (electrorefining step). 

Ash from PIS code Usually suspect contaminated with Ba, Cd, Cr, ATL, ED, SC 

TSC; or from other and Pb (0005, 0006, D007, 0008). As, Hg, and 
DOE sites such as Se may also be present although these metals 

Hanford are volatilized from the oxide and chloride 
forms at high temperatures. 
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Feed Materials 

Crucible pieces 

(tantalum, magnesium 
oxide) 

Disassembled weapons 
components 

Experimen I &D 
feed materi, us 

. isotopes and isotopic 

mixtures of actinides in 

various matrices 

Hydroxide cakes 

Miscellaneous 

materials contaminated 
with Pu (e.g. tools, 

. 

metal, glass, plastic, 

tabware, scrap, rags, 
glovebox 

pump oil , REP A 

filters, H 

[Hanford materials]) 

Pu metal or metal 
alloy, Hanford 

(Hanford materials) 

Pu oxides 

Potential Presence of 
RCRA-Regulated Substances. 

TÝP!cally fairly pUre, no RCRA substances 
present 

High-purity Pu and U material types, no RCRA 
substances present 

Variable purity; mayor may not contain RCRA 
stances 

Typically contaminated 
. 

heavy metals Cd, Pb, Hg, 

~6, 0008, D009, and D 

~\ 
High purity, no RCRA-regulated substances, 
unless noted otherwise 

Variable purity from PIS codes RB, RBJand 
others, and from the vault; suspect 
contaminated with RCRA-regulated heavy 
metals Cd, Cr, and Pb (0006, 0007, 00(8) 

.' 
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PIS Codes in Nitrate 
Operations 

SC 

BM, RB, RBI 

AIL 

HCD 

AIL, ED, PAF, SC, SP, TSC 
(Cellulosic material) 

~sl~ 
. 

AIL, BM, PAF 

AIL, RB, RBI, SP 

· The infonnation in this column is highly generalized. Applicability of specific EPA HWNs to a PIS code as a 

result of the feed material must be determined on a case-by-case basis because the presence and tàteof 
contaminants is time and functû;mdependent. 

Table 2. PIS Códes with Radionuclides Other Than Pu in Feed Materials 

PIS code in nitrate 0 rations 
AIL 
BM 
CF 

Radionuclide in feed material 
N 237 

1b-232 N 237. 
Am-341 U Th-232 
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The remainder of this section summarizes the nature of the 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 code CF. 

( CL ~rø:: Deb~:"aste contains glassware, plastics, ceramic materials, paper, rags, ~.~Jlt:)~t A/'(H, EP~A. Ilt s, metal containers, brushes, and small tools. Lead- 
~c,...) con' debris items are segregated and packaged separately (TW'CP- 

35671N.. ). 

3.6.2 

Because items from several different PIS codes are combined into 
individual waste drums, the physical waste form of each drum is 

determined independently. Waste item description is documented on a 

Waste Origination and Disposition Form (WOOF) for each item by the 
. 

, 

waste generator according to controlled procedures. The PIS code for 
each waste item is also documented on this form. In the packaging step, 
a standard form, the Discardable Waste Log Sheet (ÐWLS), is used to 
list each item number and record its matrix material. This form is signed 
by the waste packager, and then revieW=d approved by quality 
assurance (QA.) personnel. Example fo or one drum ofwaste \/ generated can be viewed in record TWEJ 13. \}) 

.!> 

(rf 
Radionuclide Content Identification r' 

The designation material type (M1) (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. The 
primary plutonium material type inputs for nitrate operations at TA-55 
are listed in Table 3. 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 
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~ese isotopes were 
initially present in the material, and (b) the old~~ material in 
inventory dates back to 1 January 1960 (TWCP!698). 
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The material type used in the generation of each waste item is 
documented on the WOOF and OWLS. However, some of the 
plutonium recovery operations separate plutonium and americium, or 
plutonium and uranium, so that their relative ratios may be altered in the 
outputs and wastes. Waste items may ~e either depleted or enriched in 
Am-24l or U-234 depending on wh~er the source of contamination is 
the product or the residues (TWCP-882). Table 4 indicates some PIS 
codes in which enrichment of radioelements other than plutonium are 
expected to be greater than usual. 

. Residues submitted for.reprocessing often contain Np-237, the decay 
product of Am-24 1 (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-23! þnd Cs-137 may be present in trace amounts due to 
thlil widespread/presence as contaminants in T A-55 operations (TWCP- 
51~4, TWCP-5165). 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. 

In general, uranium and its isotopes are expected to be present only at 
trace levels, if at all. U-238 is present if uranium was the feed material 
(e;g., as sometimes is the case for PIS code CF; Table 2). U-235 in 
growth from the decay ofPu-239 (half-li:t4, 1 20 years) is negligible 
due to the long half-life of Pu-239. Unmi -234 is 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 has 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 is 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 Chll1'acterization Data Reconciliation with ~ Acceptable Knowledge'(TWCP-DTP-1.2-064). This AK report is 

~c.c.~, updated to incorporate the results of these comparisons. . 

,-- 
3.6.3 Chemical Content Identification 

Chemical inputs to nitrate operations are listed in Table 5. The use of 
strong acids, bases, or oxidizers does not result in RCRA listings for 
solid debris waste from these operations because of the absence of free 
liquids in this waste. However, other HWNs apply to some of the wastes 
generated, as noted in Table 5. 
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Table 3. Average Isotopic Content oíPlutonium 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-2341 U-2351 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 

Mf56 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 to.5 0.03 
90% 0.72 1.26 6.4 1..86 89.77 - 0.002 1 x to.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.D15 - 0.28 0.0001 0.0002 

· 
These ratios are calculated under the assumption that no chemical fractionation occurs and, bence, 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 Wastes 

PIS code 

ATL 
HC 

CF, E ,EV, 
RB RFX 
EY 
LR 

radionuclide in waste 

')4 

Arn-241 
Arn-241 

Source: TWCP-882 
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EV 
RCD 

LR 

NC 

RB 
RBJ 

RFX 
SC 

SP 
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D006, 0007, D008, D009 

D005, D006, D007, D008, 0009 
DOOS, D006, D007, D008, D009 

D006, D008 

D006, D007 

D006, 0007 
DOOS, D006, D007, 0008, 0009 
DOOS, 0006, D007, 0008, D009 
D006, D007, D008 

DOOI (ignitable), D002 (corrosive) or 0003 (reactive) do not apply to the solid 
wastes from nitrate operations because no ignitable chemicals were used in these 
operations 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 are in place to ensure the absence of such items from the waste 
me~. ~ 

~~~ - - 
. 

· Liquids are prohibited s waste stre~s at TA-55. A waste management 
requirements covers operations at the facility, TA-55 Waste 
Managemen Ä-55-RD-539 equires that no liquids be disposed of as solid waste 
unless the liqul as een a sorbed into some media (like venniculite) and does not 
carry a 0001 code. 

· Chemical Waste Disposal Requests include checkboxes that the waste generator is 

required to check if the waste contains corrosive acids or bases, or pyrophoric, 
flammable, corrosive, explosi;f' toxic, carcinogenic, or highly reactive materiJs. 

/ II " 

þJ 
y~ qrt pv. . 

uf" 

ij( r 
· The Certification Plan (TWCP:.(i97) "and related Generator Attachments (TWCP-701) 

require generators 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. 

· Waste manageme~inspectors perform visual verification. of the waste prior to its 
initial packaging, us allowing the inspectors to verify the generator's WODF 
statement (twcp- 01, Sections 3.8.5 to 3.8.6). ) 

· Explosives are banned in the solid waste. stre~ and if a mis~ should occur, the 
requirement is to destroy the unspent powder by burning (TWCP-4720). 
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· The Waste Profile Request Form (WPRF}inc1udes a statement that is 4u~ated 
by the waste generator, that the waste is not ignitable (flash point >2000F), reactive, 
or corrosive. 

\ J 
· The TA-55 Generator Attachments to the Certification Plan (TWè'P-700), re- 

emphasizes 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. 

6.0 VERIFICATION THAT INCOMPATffiLE CHEMICALS WERE PROIflBITED 

Section 5.0 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 T A-55 to T A-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 are 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 

Gases uSed at the TA-55 Plutonium Facility are 
JJed outside the building and the gas is 

plumbed into the glovebox from outside (TWCP-4164). Occasionally, a lecture bottle is 
used for a operation inside the building, but these bottles are kept outside of the glovebox 
with the gas plumbed into the glovebox. Consequently, compressed gas cylfuders or 
containers are not expected to be in any of the TRU wastes generated by TA-55 
operations. 

For items ofpyrochemical salt waste, procedurès of oxygen sparging and/or carbonate 
oxidation are used to ensure that pyrophorics are oxidiz~~}n addition, screening tests on 
similar pyrochemical salts and residues (which contain ~~:r amounts of plutonium) at 
the Rocky Flats Environmental Technology Site (TWCP-2SOl) show (1) no auto ignition, 
(2) no spontaneous combustion, (3) and no sparking. Experimental results on the 
reactivity ofLANL direct oxide reducti~n (DOR) salt with wattr,and the r;~ivity in air 

rtated calcium metal nodules from DOR salts indicate the a~ence of" gerous 
n wet materials" and pyrophoricity in these salts (TWCP..;J730, TWCP-3731, TWCP- 

3 ~ 
. 
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8.0 VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS 
(PCBs) IN THE'W ASTE STREAM 

No PCBs are introduced into the nitrate operations, based on documentation in TA-55 
, 

procedures reviewed during the AK investigation and summarized in the inputs listed in 
Table 1, Table 5, and Attachment 3. In cement fixation (P/Scode CF), oils are sometimes 
added to drum, s of cemented waste. There is no indication these oils contain PCBs, and 
they are added ~e 55-gall.on ~ of ~ement in small q~tities (m~4n~ of ~ liters 
[TWCP-35'68/N-74]). The Oils are prunanly vacuum pump ol1s, along Wl~ome Oils 
used in heat-treating (cooking or silicon oils) or in grinding (TWCP-3568/N-82). None of 
these oils are known to contain PCBs. When 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. 

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-Identification and Listing of Hazardous Wastes 

· 40 CFRPart 261, Subpart ~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.1-021) 

· Contact-Handled Transuranic Waste Acceptance Criteriafor the Waste Isolation 
Pilot Plant (DOEiWIPP-02-3122) (Wï~t.W AC) 

· 
. 

Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 
Waste (EPAfOSWER 9938.4-03). Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency 

· Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to 
the Waste Isolation Pilot Plant (BPA No. NM4890139088) 

~~ · Waste Characterization Data Reconciliation with Acceptable Knowledge o.J p,c.r. 

(TWCP-DTP-l.2-064) 

. Los Alamos National Laboratory Transuranic Waste Characterization Acceptable 
Knowledge Information Summary (TWCP-PLAN-O.2.7-001,R5) 
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Attachment 3 - Acceptable Knowledge Source Document Summary 

Waste Stream Number(s): LA-CIN01.001, LA-MHD01.001 

SiI8(s): Los Alamos National Laboratory Source Document Tracking Number: 0008 

Ac:c:eptable Knowledge Documentation Type: 
[,fj TRU Waste Management Program Information 

I~ Waste Stream-Speclftc Information 

LI Supplemental Information 

Category: 

li C - Correspondence 
l~ D - Documents 
I. i M. Miscellaneous 
,-J P - Procedures 
Li DR. Discrepancy Resolution 
l J U - Unpublished Documents 

nUe of Source Document: Acceptable Knowledge Report for Newly Generated Waste from Nitrate Operations at TA-55 

Source Document Ref8rance Information (author(s), document and revision number, date, publisher): TWCP-AK-2.1- 
013 (LA-UR-02-6nS) (TWCP-15418), 0, 10116102 

AK' · 
Source 

Doc. 
Page IIlb 

AK Information Summary 

PR2, 
WS7 

3 The TA-55 Plutonium Facilty, Building 4 (PF4) recovers Pu from scap and residues generated 
throughout the DOD defense complex and processes into pure Pu oxide for conversion to metal 

an other products. 

Process status (PIS) codes in nitrate operatíons are solely defense related (1WCP-614 and 

4162). Wastes from various operations are not segregated by waste generation operation or 
waste generating location but rather are segregated and packaged based on waste type. 
Consequently, a single waste container has waste from multiple PIS codes. 

PR3, 3 Waste streams are established by LANL and T A-55 waste management plans and site-specific 
WS1 procedures (see TWCP-352, 697, 700, 701, & 3943). The stated guidance an practice is to 

handle and package all combustible and noncombustible debris waste in a simular fashion, 

regardless of PIS code of origin. Inspection, collection, documentation and packaging operations 

of solid, certifiable TRU wastes are conducted in PF4 by a waste management section or team. 
Wastes are handled and packaged into containers based on the material content of the waste. 
Materials are considered waste only when they have been received and processed by the team. 

Wastes are assigned to waste streams based on the waste segregation schemes used at TA55: 

by isotopic content (Pu-238 or PU239); matrix material (combustable, non combustable, metal or 
glass); hazardous waste status (mixed, non-mixed, or special case waste streams). 

WS9 4 Wastes generated during nitrate operations are primariy debris wastes and wastes entered into 

cement fixation or sent to the RLWTF at TA-50. Waste categories include: cellulosics-paper, 
cloth; plasticilloves, tape, labware; rubber; MgO crucibles; Metal debris-wire, hose clamps, 
tools, labware; glass debris. Cemented wastes include organicslinorganics and emulsified oils. 

PR6, 4 Waste generated form July 16, 2001 to October 16, 2002. Waste from nitrate operations have 
WS3 different haZardous waste no.s depending on PIS code from which the waste originated. Waste 

volumes for each PIS code are not tracked. Instead, waste items are segregated into simular 
material types and packaged in waste containers. 

PR4, 4, 5, Att.4 Manufacturing and research of the nitrate operations performed at TA55 in the production of Pu 
PR7, generated contaminated scrap and residues. The residues are processed to recover Pu. The 
WS2, recovery and manufacturing operations, maintenance and operations are the sources of TRU 

WS4, waste generation. See also U003 and 0022 for Pu recovery operations. 
WS5 

The primary feed source for the nitrate recovery operation is Pu residues from other recovery 

n f'" t,"''t, 

t'. U.. 
n '"'. n... ~ ['.......~..~ 

~ i'* tn. Vb';,... 

"'1.. .. 
, 
'. ~ 

~~, 
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Attachment 3 - Acceptable Knowledge Source Document Summary (continued) 

SIte(s): Los Alamos National Laboratory I Source Document Tracking Number: 0008 

AKj · 
Source 

Doc. 
Page j b 

AK Information Summary 

operations, I.e., pyrochemical, metal preparation and fabrication. and analytical laboratory 

operations. The nitrate recovery operations are 1) pretreatment 2) dissolution 3) purifcation, 

including conversion to oxide 4) cement fixation. 

WS8, 
WS9. 
WS12 

Process flow diagrams of the nitrate operations are found in Attachment 4 of the document. 

5, Att.4 Table Attachment 4 lists the four nitrate recovery operations for each process/status code which 
1 p. 15-16 includes their description. feed materials, chemical inputs, outputs (waste form) and applicable 

hazardous waste numbers. 

WS9 

WS11 15-18 

WS8, 
WS12 

19-22 

PR8 22-23 

PR1 

PR5, 
WS10 

Att.2 

2 

14 

Table 1 lists the potential presence of RCRA regulated substances base on feed materials. 

Solid waste from the nitrate operations consist of metal and debris and cemented waste. Debris 
consists of glassware, plastis, ceramic materials, paper, rags, HEPA filters, metal containers. 
brushes. and small tools. Lead contaminated debris items are segregated and paCkaged 

seperately. 

Table 2 lists PIS codes and associated isotopes in the feed materials: Np-237 , Th-232. Np-237 , 
Am-341 [sic], U [no Isotopes listed]. and Th-232. Table 3 lists the primary Pu material types and 

typical weight percents. Table 4 lists the secondary isotopes in the waste. 

Hazardous waste numbers are assigned by PIS code. 

Table 5 lists the chemical inputs to opererations described in the report. 

"TA55 Waste Management" a waste managemet requirements document prohibits liquids from 
entering the waste stream or the liquid has stabilized into some absorbent media. 

"Chemical Waste Disposal Request" ensure thet wastes are tracked if they contain corrìsives, 
pyrophorics. flammable explosive, toxic. carcinogenic, or highly reactive materials. 

The "Certification Plan" (TWCP-697) and related generator attachments (TWCP-701) require 
waste generators to document the the waste does not contain WIPP prohibited items. 

Explosives are banned in solid waste streams according to TWCP-4720. 

The 'Waste Profile Request Form" has statements that is verified by the generator that the waste 
is not ignitable. reactive or corrosive. 

The TA5S generator attachments of the Certification Plan (TWCP-700) prohibits the presence of 
liquids in waste. 

Attachment 2 are maps of LANL and TAS5. 

The AK report contains Information on approximately fifty individual operations. Each operation 
is assigned a unique identifier called a process/status (PIS code. These codes were historically 

used fo the purposes of nuclear accounting in order to draw a material balance around various 
operations and locations at TA-S5. In general, PIS codes correspond to one or more unit 

operations. These unit operations roll up to the overall facitlity process of Pu recovery and 
purification. The PIS codes provide the greatest level of detail recorded in waste generator 

records. i.e. RCRA hazardous waste numbers and chemical constituents. An index to the TA-55 
PIS codes for nitrate operations is given on page vi. 
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Title or OetIcription 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-o05, Rev 2,05117/01, 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, D040. 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. 
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Acceptable Knowlege Expert: 
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chment 3 - Acceptable Knowledge Source Document Summary 

eam Number(s): LA-CIN01.001, LA-MHD01.001 , LA-MIN02-V.001 

Source Document Tracking Number: 0036 

Category: 
, 

C - Correspondence 

,.., 0 - Documents 
M - Miscellaneous 
P - Procedures 

: DR - Discrepancy Resolution 

; U - Unpublished Documents 

Acceptable Knowle e Documentation Type: 

.., TRU Waste Manag ent Program Information 

.., Waste Stream-5pecl Information 

Supporting Information 

'um Facility Acceptable Knowledge Report, Nitrate Operations 

Source Document Reference Information (a thor(s), document and revision number, date, publisher): J. Musgrave, 

TWCP-AK-2.1-005, Rev 2, 05117/01, University f California 

Source 
AK# · 

Doc. 
Page # b 

WS3 xi,4 

PR4, vi-xi, 4-42 
WS4 

PR2, x,3 
WS7 

WS11 xi, 44-47 

WS8, xi, 7, 11, 13- 
WS12 16,18-19,43- 

44, 46, 48- 
52,54 

WS1 x 

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 0 ther feedstock for conversion to metal. Major 

processes were pretreatment, dissolution, urification, evaporation, and cement fixation. 43 
other processes included in nitrate operatio are also described. 

Description of mission and defense relationship. 

Radioisotopic composition information. Pu isotopes, 

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. 0, 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 lIulose-based 
waste, plastic-based waste, rubber, metal debris, and glass debris; and wast' 
cement. 
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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: D037 

Category: 
C - Correspondence 

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

Acceptable Knowledge Documentation Type: 

,,_ TRU Waste Management Program Information 
~ Waste Stream-Specific Information 
~ Supporting Information 

Title of Source Document: Los Alamos TRU Waste Certification Plan for Newly Generated TRU Waste 

Source Document Reference Information (author(s), document and revision number, date, publisher): B. Reich, WCP- 
HES7-CPL-01, 2, 11/01/84, LANL 

AK# 
a 

Source 
Doc. 

Page # b 

PR4 28 

PR4, 
PR5, 
WS10 

29-30. 32-33, 
Appendix D 

PR8. 
WS1Q, 
S16 

22-26 

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%. 
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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 
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-O 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 

CX 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 Process AK Report* 
ED Cascade Dissolver Nitrate Operations 

ETD Experimental Thermal 
Nitrate Operations 

Decomposition 

EV Evaporator Nitrate Operations 

FA Americium Processing Nitrate Operations 

FC Canning Nitrate Operations 

FX Cement to Drum Nitrate Operations 

GMS Open Gradient Magnetic Separation Nitrate Operations 

HC Calcination Nitrate Operations 

HCD Hydroxide Cake Dissolution Nitrate Operations 

HD Hydroxide Cake Dissolution Nitrate Operations 

HGMS High Gradient Magnetic Separation Nitrate Operations 

HP Cement Fixation Nitrate Operations 

HRA Hanford Reservation Materials Nitrate Operations 

IA Impure Americium Holding for 
Nitrate Operations 

Discard 

IB Matrix Study of Pyrochemical Salts Miscellaneous Operations 

IS Incinerator Nitrate Operations 

LC Uranium/plutonium Processing Nitrate Operations 

LGI Noncombustible Leach Nitrate Operations 

LG2 Hydroxide Cake Dissolution Nitrate Operations 

LR Ion Exchange Nitrate Operations 

MAG Magnetic Separation Nitrate Operations 

MAS RD&D Experimental Processes Nitrate Operations 

MB Nitric Dissolution of Molten Salts 
Chloride Operations 

Nitrate Operations 

MELL Mediated Electro-Oxidation of 
Nitrate Operations LLW 

MF Metals Furnace Nitrate Operations 

ML Non Pu Metal Leach Nitrate Operations 

MPD Cascade Dissolver Nitrate Operations 

NC Noncombustible Leach Nitrate Operations 

NL Noncombustible Leach Nitrate Operations 

NR Nitratè Recovery Nitrate Operations 
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PIS Code PIS Name Process AK Report* 
OD Oxide Dissolution Nitrate Operations 

OH Hydroxide Precipitation Nitrate Operations 

OY Oxalate Precipitation Nitrate Operations 

PA Passivation Nitrate Operations 

PAF Passivation Furnaces Nitrate Operations 

PR Peroxide Precipitation Nitrate Operations 

PS Peroxide Precipitation of MSE 
Nitrate Operations 

Salts 

PT Plutonium Thorium Separation Nitrate Operations 

PTS RD&D Pretreatment Study Nitrate Operations 

RB Roasting and Blending Nitrate Operations 

RBJ Roasting & Blending Jr Nitrate Operations 

RC Rotary Ca1ciner Nitrate Operations 

RCM 
Rich Column Material Ion 

Nitrate Operations Exchange 

RFX Ion Exchange Nitrate Operations 

RO Oil Recovery Nitrate Operations 

RR Ion Exchange Nitrate Operations 

SC Cascade Dissolver, G437 Nitrate Operations 

SE Solvent Extraction Chloride Operations 

SO Super Oxidizer, FOOF Program Miscellaneous Operations 

SP Scrap Dissolution, G438 Nitrate Operations 

SSD Special Scrap Dissolution Nitrate Operations 

SX Americium Processing Silicon 
Nitrate Operations Removal 

TDC Thermal Decomposition of 
Nitrate Operations 

Cellulose Items R&D 

UPS Uranium/plutonium Separation Nitrate Operations 

US Uranium Separation for Solid 
Nitrate Operations Solution Feed 

US2 Uranium Separation for Non-solid 
Nitrate Operations 

Solution Feed 

VC Variable CSMO Scrap Dissolution Nitrate Operations 

VPI CSMO Scrap Dissolution Nitrate Operations 

VP2 Polycube Processing Nitrate Operations 
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PIS Code PIS Name Process AK Report* 

VP3 Hydroxide Precipitation Nitrate Operations 

VUL Vessel Unloading Nitrate Operations 

ZD Scrap Oxide Dissolution 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 ACCEPT ABLE KNOWLEDGE SUMMARY 

Waste-generating process: Nitrate Operations 

PIS codes: AL, AO, AP, AS, AT, ATL, BAC, BF, BL, BM, BU, CC, CD, CF, CR, COD, COL, 
CPOD, CR, DF, DP, DS, ED, ETD, EV, FA, FC, FX, OMS, HC, HCD, lID, HOMS, HP, 
HRA, lA, IS, LC, LOI, L02, LR, MAO, 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 

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): 

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 T A- 
55 plutonium research are the sources ofTRU waste 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 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, of the 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: 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-24 1 
, 

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-24l 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 
· 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, 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, 0011: PIS codes AO, CD, DS, EV, FX, HCD, HO, HGMS, lA, 

LG2, LR, MELL, OH, RCM, RFX, RR 
· D006, 0007, D008, DOll: PIS codes AS, BF, BU 
· 0006, D008: PIS codes LG 1, ML, NC, NL, VC 
· D006, D008, D040: PIS code RO 
· D007: PIS codes PT, SP 

· D007, D008 
, D009, DOll, DOI9, D02l, 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 

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. EP A 
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 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-I.I-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 proc'ess wastes. 

2.0 METHODOLOGY USED TO SEARCH FOR AI( RECORDS 

The AK search for the information related to T A-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 I) 

· Interviews with personnel involved with waste generation and waste lI1anagement at 
TA-55 as listed on the Acceptable Knowledge Roadmap (Attachment I) 

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 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. Unclassified Controlled Nuclear Information 
(UCN!) 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 Reportfor 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 MisGellaneous Operations at TA-55 
(TWCP-AK-2.1-004) 

. 

· Process Acceptable Knowledge Reportfor Nitrate Operations at TA-55 (TWCP-AK- 
2.1-005) (this report) 

· 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 processlstatus (PIS) codes. For example, nitrate 
operations include over 80 individual processes that are each assigned a PIS 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-l.I-021). The 
resulting documentation is found in Decision/Discrepancies Resolution Documentation 
(Attachment 6). 
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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 

The TA-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-"!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 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 (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 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 
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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 ëlàmps, 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 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. 
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Manufacturing and research operations performed at T A-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. 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 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 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-I). 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-l). 
Pretreatment may have included any or all of the following processes: 
calcination (Re), 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 (P A, P AF), scraping, and sorting 

(TWCP-3548/N-I through N-18). As materials are received from 
various operations within T A-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 (GMS, MAG, MAS, HGMS) into 
either lean or rich plutonium-bearing residues (TWCP-3548/N-l and 
N-2). The lean plutonium-bearing residues are sent to cement fixation 
(CF) ifplutonium concentrations are below the DL (TWCP-3548/N-l 
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-1O and N-15). Ifthere 
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-l). 
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 oC (P A, P AF) 
(TWCP-3548/N-7 and N-ll). Cellulose materials contaminated with 
plutonium (e.g., cheesecloth, wood, paper, cardboard) have been 
incinerated (IS) or thermally decomposed (TDC) (TWCP 3548/N-l, 
N-5, N-6, N-7, N-ll, 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 ifit 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 T A-50-l RL WTF if it met the T A-50-l 
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-l 
through N-18). Liquids are sent to purification if plutonium 
concentrations are above the DL and to the RLWTF if they meet the TA- 
50-1 WAC (TWCP-3548/N-l 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 DOOI and D002 do not apply to the 
solid wastes despite the úse 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-IO 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 ofregulated 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 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, VPI, 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-I, 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-I, 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-I, 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, electro refining 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-I 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 EP A HWN DO II. 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-I 
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 

a-: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 

( 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 fumacescrapings 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~UStiC 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-I). 
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-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-l; 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-l). 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 NAO). After 1994, silver is not present in the 
cakes. The debris waste generated from the dissolution of hydroxide 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 Page 11 of 55 

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-l; 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 DOOI 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 
EP A 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, COO, COL, LC, LG I, 
LG2, MB, NL, NR, PS, PT, SSD, US, US2, VC, VPI, 
and ZD. 

3.5.3 Purification and Oxide Conversion (PIS codes AO, AP, CC, CH, OF, OS, 
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 IN-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-3548IN-I). 
Purification consists of both ion l?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-3548IN-I; 
TWCP-3567IN-4I, 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-3567IN-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-I; 
TWCP-3567/N-4I, 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-I; TWCP-3567/N-4I, 
N-42, N-43, N-47, N-48, N-50, N-51, N-5IA, 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 II 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 if they meet the TA-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 (I) 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 DOOI 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-35481ti: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 
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-50-1 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 
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 
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 preciþitation filtrates waste 
(TWCP-3548/N-1; TWCP-3558/N-61 through N-65). In the 1990/1991 
time frame, 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 D001 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-regu1ated 
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) until 1994 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 
T A-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, IA) 

In the cement fixation step, various wastes with plutonium 
concentrations below the DL from nitrate and other operations at T A-55 
are collected and immobilized in cement for interim and long-term 
storage (TWCP-3548/N-l; 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-8l) because documented procedures for this 
process could not be identified. Wastes sent to PIS code HP for disposal 
in one-gallon cans included: ame!Ï-cium 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 (7-10) 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 IA until 
the material could be immobilized in cement for disposal. PIS code IA 
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 DOOI 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 T A-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 
(DOO?), 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 (DOI9), 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 EP A 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, 0019 (carbon tetrachloride); D02l (chlorobenzene), 
0022 (chloroform); and 0039 (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 0011 (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 eement 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 IA. These EPA HWNs are 0007,0008,0009, and 
DO 11. 

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 time frame and EPA HWNs associated with each PIS 
code are shown on the timelines included as Attachment 3. The inputs, 
outputs, and applicable EP A 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 

fltl0 11~Y'è 
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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 Apri11986 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. 

3.5.6.2 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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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 ofthe 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. 

3.5.6.3 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, HEP A filters, metal cans, and brushes. 
Leaded gloves were disposed of as described in Section 
3.6.1. 

3.5.6.4 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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therefore, there would not be any RCRA-regulated solvents 
or metals in the waste streams generated by this process. 

3.5.6.5 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. 

". 
3.5.6.6 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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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 600oC. 
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, 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 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 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 HEP A 

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 of this 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-l 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. lfnot, it would be sent to cement fixation (CF). The 
cake containing the plutonium oxide would be dried and sent 
to the cascade dissolv~I:(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 
EP A 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 PIS 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 (Re) 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 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 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 
procèss. RCRA-regulated organics also were not introduced 
with the feed materials. Therefore, the waste generated from 
this process would notçontain 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, 
HEP A 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 
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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 



TWCP-AK-2.1-005,R.2/IC 1 (LA-UR-02-1715) 
Effective Date: 03/21/02 Page 29 of 55 

the usual glove box 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 gen~rated 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-537 1). 

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 EP A 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) 

This PIS code was active from April 1986 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 IA 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 IA. These EPA 

HWNs include D006, D007, D008, D009, and DOll. 

3.5.6.22 UraniumIPlutonium 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 



TWCP-AK-2.1-005,R.2/ICI (LA-UR-02-1715) 
Effective Date: 03/21/02 Page 31 of 55 

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 (0006, 0008) 
(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 (D007), 

mercury (0009), 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 of Molten Salts (MB) 

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 T A-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 ofreasonable 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 nQt4each 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. 

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 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-regu1ated 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 PlutoniumlThorium 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 EP A 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 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-l 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-l RLWTF. The 

plutonium hydroxide cake is dissolved again in nitric acid 

and sent to PIS code RR for recovery. 

RCRA-regulated organics were not use~ 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 (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 glove box 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 

(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 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 glove box 

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 EP A 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 EP A 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 PIS code PR, but later PIS code OH) were 

redissolved in nitric acid and the solution concentrated 

through distillation to prècipitate 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, HEP A filters, and other glove box 

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 PIS 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 PIS code SSD. Miscellaneous oxide scrap 

items were combined, dissolved in nitric acidlhydrofluoric 

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-8l). 

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 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 PIS code VP3 during this time period. 

EP A HWN D009 (mercury) applies to waste generated under 

PIS codes VPI 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 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. 

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 PIS codes LR, RR, 

LC, SO, and VPl 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-50-1 RLWTF. The 

oxalate filtrates from PIS code LC went to PIS 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 

PIS code VP1 (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 witit-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 T A-55, including process 

descriptions, feed material, other process inputs, process outputs, and type of 

waste. The feed materials for nitrate operations consist of the gèneral 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. 



TWCP-AK-2.1-005,R.2/ICl (LA-UR-02-1715) 

Effective Date: 03/21/02 
Page 43 of 55 

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 (DOO9) 

. CLS-I solutions potentially contaminated 

with mercury (D009) and lead (D008), as 

well as RCRA-listed organic substances 

used as solvents, including acetone (FOO3), 

butyl alcohol (F003), carbon tetrachloride 

(DO 19), chlorobenzene (F002, D021), 

chloroform (D022), methanol (FOO3), 

methylene chloride (FOO2), 

tetrachloroethylene (F002, D039), xylene 
(F003) (CI-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA-regtilated AS, BU, NC 

heavy metals Cd, Cr, Pb and Ag (D006, DOO7, 

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)1d 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, RE, RBJ 

components substances present 

Experimental R&D Variable purity; mayor 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, RD, LG2 

heavy metals Cd, Pb, Hg, Ag and possibly Cr 

(D006, D008, D009, DOll, and DOO7) 
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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, I 

materials contaminated heavy metals Cd, Pb, Hg, Ag and possibly Cr GMS, HGMS, HRA, IS 

with Pu (e.g. tools, (D006, D008, D009, DOll, and DOO7) (combustible material), LG I \ 
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), P A 

(glovebox sweepings), PAF, RO 

(organics), SC, SP, IDC 
(cellulosic material), VC, ZD 

MSE salts Typically fairly pure, suspect contaminated with MB,PS 

barium (DOO5) 

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-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, DOO8) US2 

High purity oxides and material from Hanford 

from PIS 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 information in this column is highly generalized. Applicability 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 ooerations Radionuclide in feed material 

AO, AP, FA, PR Am-24 I 

ATL Np-237 

CF Am-341, U, Th-232 

HP, IA, OR, SX Am-24 I 

LC, RC, UPS, US U 

PT Th-232 
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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 phýsical 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 Radionuc1ide 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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radionuc1ide 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 Arn-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 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. 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' 

Pu-242 Pu-244 

Material Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-2341 U-2351 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 - I x lO's 0.001 0.0006 

MT52 0.01 93.78 6 0.2 0.02 - 2 x lO's 0.001 0.002 

MT53 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 

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 lO's 0.ü3 

90% 0.72 1.26 6.4 1.86 89.77 - 0.002 1 x lO'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. 

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, RCD, HD Am-241 (1992-oresent) 
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 oroduction) 

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-Aori11987) 

LR,PR Am-241 1979-1984, Am-241 oroduction) 

PS Am-241 1985-1987, impure Am02 for disoosal) 

PT Th-232 (1980--1985) 

Source: TWCP-882 



TWCP-AK-2.1-005,R.2/ICl (LA-UR-02-1715) 

Effective Date: 03/21/02 Page 48 of 55 

Table 5. Chemical Inputs to Processes Described in This Report 

PIS Codes in Which 

RCRA-Listed 

Chemical InDut Chemicals Are Used Comments on ADDlicabilitv 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 

Inorl!anic Chemicals 
Aluminum nitrate 

Calcium fluoride 

Calcium nitrate 

Cerium nitrate 
~ 

Cobalt nitrate 

Ferric ammonium sulfate 

hydrate 

Ferric nitrate 

Ferrous ammonium sulfate DOO3 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 PIS code VPl; hydroxide cake 

I produced in VPl is processed in PIS 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 part of any TRU waste. 

Sodium chloride 

Sodium chromate PT D007, used in separation of Th from Pul Am 

Sodium nitrite 

Sodium oxalate 

Metals 
Platinum 
Stainless steel 

Titanium 
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PIS Codes in Which 

RCRA-Listed 
Chemical In nut Chemicals Are Used Comments on Applicability ofRCRA HWNs (if any) 

On~anic Chemicals 
Acetone OH,OY F003 if used as a solvent 

Diethvl oxalate 
Ethanol 

Formamide 
Ion exchanl!:e resin 
Oil (enl!:ine) 

Organic liquid emulsifier 

Phenolphthalein 

Phosohate 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 D040 applies to PIS code RO; used once in 1979 as 

diluent for oils 

Urea -, 

Vacuum l!:rease 
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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 EP A HAZARDOUS WASTE NUMBERS 

The assignment ofEPA 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, tetracWoroethylene, 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-4l66). 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 
BF 

BU 
CD 
CF 

COL 

CPOD 

DS 

ED 

ETD 
EV 
FX 
HCD 

HD 
HGMS 
HP 

HRA 
IA 
IS 

LGI 
LG2 

LR 
MB 

MELL 
ML 
MPD 
NC 

NL 
OD 
OH 
PT 

PTS 

RC 

RCM 
RFX 
RO 

RR 
SC 

SP 
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D005, D006, D007, D008, D009, DOll 
D006, D007, D008, DO 11 

D006, D007, D008, DO 11 

D005, D006, D007, D008, D009, DOll 

D007, D008, D009, DOll, DOI9, D021, D022, D039 

D005 

DOll 
D005, D006, D007, D008, D009, DOll 

D005, D006, D007, D008, D009, DOll 

D005, D006, D007, D008, DOll 

D006, D007, D008, D009, DOll 
D006, D007, D008, D009, DOll 
D005, D006, D007, D008, D009, DOll 

D005, D006, D007, D008, D009, DOll 
D006, D007, D008, D009, DOll 
D007, D008, D009, DOll, DOI9, D021, D022, D039 

D005, D006, D007, D008, D009, DOll 

D006, D007, D008, D009, DOl ~.". 

D005, D006, D007, D008, DOll 
D006, D008 

D006, D007, D008, D009, DOll 
D005, D006, D007, D008, 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, D009, DOll 
D006, D008 

D005, D006, D007, D008, D009, DOll 

D006, D008 

D006, D008 

D006, D007, D008 

D006, D007, D008, D009, DO 11 

D007 

D005, D006, D007, D008, DOll 
DOOS, D006, D007, D008, DOll 
DOOS, D006, D007, D008, D009, DOll 
DOOS, D006, D007, D008, D009, DOll 
D006, D008, D040 

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

D006, D007, D008 
I 
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SSD D006, D007, D008 

TDC D005, D006, D007, D008, DOll 
VC D006, D008 

VP 1 D009 

VP3 D009 

VUL D005, D008 

DOOI (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 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 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-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 >2000F), reactive, or corrosive. 

. The T A-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 T A-55, corrosive and reactive wastes have 

been excluded from T A-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 CH.El'1ICALS 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 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>l% 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 (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) 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 unpunc1\1red 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-l.1-007). For administrative 

controls on the prohibition ofpyrophorics, see Sections 5.0 and 6.0. 

8.0 VERIFICATION THAT THERE ARE NO POL YCHLÒRlNA TED BIPHENYLS 
(PCBs) IN THE WASTE STREAM ~. 

No PCBs were introduced into the nitrate operations, based on documentation in T A-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 of these oils are known to contain PCBs. All 
transformers known to contain PCBs have been tracked from initiation of operations of 
T 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. 

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- 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-l.I-021) 

. Nonconformance Reporting and Tracking (TWCP-QP-l.1-007) 

. Records Management (TWCP-QP-1.1-004) 

. Reconciliation of Visual Examination and Radiography Information (TWCP-QP-l.l- 
028) 

. Waste Acceptance Criteriafor the Waste Isolation Pilot Plant (DOE/WIPP-069) 
(WIPP WAC) 

. Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous 

Waste (EPAlOSWER 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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TIMELINE EXPLANATION 

. . 

.-.-----. 

e- - - - - - - - - - - - - - - - - --e 

.-------------e 

---------- 

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 PIS 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 

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 PIS code description. 

Time period based on subject matter expert 
comments 

- 
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WS11 Appendix A, 

p.8 

WS12 Appendix A, 

p.8 

WS9 Appendix A, 

p.8 

PR6, Appendix S, 
WS3 Appendix a, 

p.8 

PR2, 3 

WS7 

AK Information Summary 

Major Radionuclides: Pu-239, Pu-240 
Minor Radionuclides: Am-241, Pu-238, Pu-241, Pu-242 

EPA HWNs: 0004-0011, 0018, 0019, 0021, 0022, 0035, 0038-0040, F001-F003, F005 

Waste matrix code = S3100ltem description codes: 006,003 
Applicable TRUCONs: LA 122/222 

The LANL TRU waste inventory is reported in Appendix S. See p. 5 of 12 for specific data re: LA- 
MIN03-NC waste stream. There are 5546 containers (110, 55, and 85 gallon drums) both above 
and below ground with a total of 1,378.25 m3 volumeAppendix A, p. 8 - The waste generation 
period for LA-MIN03-NC = 1971 - present 

2.2 Mission OescriptionThe primary mission of LANL has been nuclear weapons research and 
development (R&D). LANL's current central mission is to reduce global nuclear danger. Los 
Alamos enhances global security by ensuring the safety and reliability of the U.S. nuclear 
stockpile, developing technologies to reduce threats from weapons of mass destruction, and 
solving problems related to energy, environment, infrastructure, health and national security 
concerns. This mission supports disciplines that enable LANL to contribute to defense, civilian, 
and industrial needs including the research, design, development, and analysis of nuclear 
weapons components; support to research programs in the national interest... 

PR7, Appendix A The LANL TRU waste streams are identified and described in Appendix A to this AKIS.For 
WS1 specific information re: waste stream LA-MIN03-NC, see page 8 of 21.LA-MIN03-NC - Mixed 

Inorganic Homogeneous waste, non-cemented 

WS2 17, Table 4 4.0 LANL Facilities That Generate TRU Waste (includes information re:TA-55) 

WS5 Attachment 8 Simplified and Generalized Flow Diagrams 

PR4 6,7,9 3.2 Historical TRU Waste Management Practicesln 1970, the Atomic Energy Commission 
(AEC), the predecessor to the DOE, directed its facilities to begin storing TRU waste in such a 

way that it could eventually be retrieved for shipment to WIPP. LANL then began segregating 
low-level waste from TRU waste and dedicating specific areas within Area G at T A-54 for 
management of these wastes. Historically, (Le. the periOd 1970 to 1987, prior to the 
implementation of the LANL TRU waste certification plan) wastes from all TRU waste-generating 
activities at LANL were handled and packaged according to the Los Alamos Scientific Laboratory 
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Health, Safety, and Environment Manual. Waste management practices for radioactive waste 
initially followed AEC requirements (U,S. Atomic Energy Commission AEC Manual: Chapter 

0511, Radioactive Waste Management [AEC 1973] [AEC 0511-01] and later, DOE Orders 
5820.1 and 5820.2, Management of Transuranic Contaminated Material (DOE, 09/30/82 and 
02/06/84 respectively). Detailed waste handling and management requirements were 
documented in division and group-level operating procedures.ln 1984, the Los Alamos TRU 
Waste Certification Plan for Newly Generated TRU Waste (WCP-HSE7-CPL-01, November 
1984) was prepared for implementation with newly generated TRU waste. The LANL TRU waste 
certification plan was approved and implemented in 1987 (WCP-HSE7-CPL-01, R.2). 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 waste 
streams. Originally located at TA-21 , the Plutonium Facility was relocated to the present-day site 

at T A-55 in 1978, where operations commenced in 1979. ..Personnel were requested to sort 
potentially recydable TRU waste items (i.e. those containing recoverable amounts of Pu) into 

classes such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, sweepings, etc. These 
waste items were assayed and, based on the 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). TRU waste generators were required to complete the Radioactive Solid Waste Disposal 

(RSWD) form. The RSWD form included the waste identification codes listed in Table 3-1 of 
Attachment 3. An example of the RSWD form is included in Attachment 4. The physical 
description of each waste item was documented on a Discardable Waste Log Sheet, also shown 
in Attachment 4. See Section 3.3 for Present-Day TRU Waste Management PracticesP. 9 - Also 
see Table 1. LANL TRU Waste Generator Forms Currently Used for Documentation of AK. 
Numerous and various forms are identified for use depending on Physical Form, Radionuclides, 
Hazardous Constituents, and Applicability (e.g., item, container, waste stream) information. 

TRU waste items are packaged into drums based on isotopic material content of the waste and 
nondestructive assay characteristics without regard to process of origin (i.e. PIS code). 

3.1 TRU Waste Identification Systems 
TRU waste streams at LANL can be divided into three broad categories that are based on 
physical and chemical form: homogeneous solid process residues: soils; and debris 

wastes... The waste identification system used for a particular waste container depends largely 
upon the date of placement into storage. The waste identification systems, listed in chronological 
order, include Radioactive Solid Waste Disposal (RSWD) codes, item description codes (IDCs), 
and TRUPACT-II Content (TRUCON) codes. Radioactive Solid Waste Disposal (RSWD) 
CodesRSWD codes were first used at LANL in 1971 and were discontinued in 1992. The RSWD 
codes are a two-digit code preceded by the letter "A". The RSWD codes were used exclusively 
at LANL and categorize TRU waste forms generated by the various on-site facilities. The RSWD 
codes are defined in TABLE 3-1 of Attachment 3. Item Description Codes (IDCs)IDCs were first 
used at LANL in 1984 and discontinued in 1992...The IDCs were developed as a waste 
identification system, based on the chemical and physical form of the waste, to promote 
consistency throughout the DOE complex for wastes intended for transportation to WIPP. The 
IDCs used at LANL are listed in Table 3-2 of Attachment 3.TRUPACT-11 Content (TRUCON) 
Codes TRUCON codes were first used at LANL in October 1992, and are presently in use. 
ProcesslStatus (PIS) Codeslndividual plutonium processing operations at the LANL Plutonium 
Facility are assigned a unique identifier called a PIS code. These codes are used for the purpose 
of nuclear material accounting. A consolidated listing of the PIS codes is provided in Table 3-4 of 
Attachment 3. 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).. .The PIS codes provide the finest level of detail 
available to associate waste items with a specific operation of origin. Therefore, the PIS code 
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system is used extensively in the description and documentation of AK information for RCRA 
and the chemical constituents for the Pu-processing derived waste.ln addition to the 10C, 
TRUCON, and RSWO codes, which provide information about the physical form, matrix, and 
chemical nature of waste, LANL employs material type (MT) designations to describe the relative 
isotopic composition of radioactive contamination.. .The MT designations that have been applied 
to TRU waste items generated at LANL are listed in Table 3-6 of Attachment 3. 

See procedures list in Table "Acceptable Knowledge Roadmap" PR8, 
S2 

PR3 3 In achieving mission objectives, LANL used, and continues to use, hazardous and radioactive 
materials. Solid waste containing TRU contamination that may be commingled with Resource 
Conservation and Recovery Act (RCRA) hazardous waste has been, and continues to be, 
generated as a result of nuclear products manufacture, plutonium R&O activities, processing and 

recovery operations, and decontamination and decommissioning (0&0) projects. 

LANL is located in Los Alamos County in north-central New Mexico, approximately 60 miles 
north-northeast of Albuquerque and 25 miles northwest of Santa Fe. Figure 2-1 in Attachment 2 

is a map showing the location of LANL.The LANL site encompasses 43 square miles that are 
subdivided into technical areas (TAs). There are currently 49 active TAs. Figure 2-2 is a map 
showing all of the T As and Figures 2-3 through 2-6 show the specific T As related to TRU waste 
generation. 

Water generated during size reduction, together with the dross from the cutting operations, is 

solidified in containers using gypsum or Portland cement and placed in SWB with the size- 
reduced waste items. 

PR1 2, 
Attachment 2 

WS8, 
WS9 

36 

WS8, 
WS9, 
WS10, 

57, Table 14 Table 14 provides a summary of feed materials for the plutonium processing operations. 
Operational areas, hazardous waste numbers, and the potential presence of RCRA-regulated 
constituents. 
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AK Information Summary 

Waste matrix code'" S3100ltem descripti 

Applicable TRUCONs: LA 1221222 

The LANL TRU waste inventory is reported in pendix B. See p. 5 of 12 for specific data re: LA- 
MIN03-NC waste stream. There are 5546 contai rs (110, 55, and 85 gallon drums) both above 
and below ground with a total of 1,378.25 m3 volu Appendix A, p. 8 - The waste generation 
period for LA-MIN03-NC '" 1971 - present 

2.2 Mission DescriptionThe primary mission of LANL ha een nuclear weapons research and 
development (R&D). LANL's current central mission is to r uce global nuclear danger. Los 
Alamos enhances global security by ensuring the safety an liability of the U.S. nuclear 
stockpile, developing technologies to reduce threats from wea ns of mass destruction, and 
solving problems related to energy, environment, infrastructure, alth and national security 

concerns. This mission supports disciplines that enable LANL to c tribute to defense, civilian, 
and industrial needs including the research, design, development, a analysis of nuclear 
weapons components: support to research programs in the national in rest... 

PR7, Appendix A The LANL TRU waste streams are identified and described in Appendix A 
WS1 specific information re: waste stream LA-MIN03-NC, see page 8 of 21.LA- 

Inorganic Homogeneous waste, non-cemented 

Major Radionuclides: Pu-239, -240 
Minor Radionuclides: Am-241, P 238, Pu-241, Pu-242 

EPA HWNs: 0004-D011, 0018, DO 0021, 0022. 0035, oo38-D040, F001-FD03, FOD5 

WS2 17, Table 4 4.0 LANL Facilities That Generate TRU Waste (includes information re:TA-55) 

WS5 Attachment 8 Simplified and Generalized Flow Diagrams 

PR4 6,7,9 3.2 Historical TRU Waste Management Practicesln 1970, the Atomic Energy Commissi 
(AEC), the predecessor to the DOE, directed its facilities to begin storing TRU waste in su a 

way that it could eventually be retrieved for shipment to WIPP. LANL then began segregatin 
low-level waste from TRU waste and dedicating specific areas within Area G at TA-54 for 
management of these wastes. Historically, (i.e. the period 1970 to 1987, prior to the 
implementation of the LANL TRU waste certification plan) wastes from all TRU waste-generating 
activities at LANL were handled and packaged accordin9 to the Los Alamos Scientific Laboratory 
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Health, Safety, and Environment Manual. Waste management practices for radioactive waste 
initially followed AEC requirements (U.S. Atomic Energy Commission AEC Manual: Chapter 
0511, Radioactive Waste Management [AEC 1973] [AEC 0511-01] and later, DOE Orders 
5820.1 and 5820.2, Management of Transuranic Contaminated Material (DOE, 09/30/82 and 
02/06/84 respectively). Detailed waste handling and management requirements were 
documented in division and group-level operating procedures.ln 1984, the Los Alamos TRU 
Waste Certification Plan for Newly Generated TRU Waste (WCP-HSE7-CPL-01, November 
1984) was prepared for implementation with newly generated TRU waste. The LANL TRU waste 
certification plan was approved and implemented in 1987 (WCP-HSE7-CPL-01, R.2). 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 waste 

streams. Originally located at TA-21 , 
the Plutonium Facility was relocated to the present-day site 

at TA-55 in 1978, where operations commenced in 1979...Personnel were requested to sort 
potentially recyclable TRU waste items (i.e. those containing recoverable amounts of Pu) into 

classes such as rubber, plastics, rags, non-Pu metals, glass, oils, cans, sweepings, etc. These 
waste items were assayed and, based on the 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). TRU waste generators were required to complete the Radioactive Solid Waste Disposal 
(RSWD) form. The RSWD form included the waste identification codes listed in Table 3-1 of 
Attachment 3. An example of the RSWD form is included in Attachment 4. The physical 
description of each waste item was documented on a Discardable Waste Log Sheet, also shown 
in Attachment 4. See Section 3.3 for Present-Day TRU Waste Management PracticesP. 9 - Also 

see Table 1. LANL TRU Waste Generator Forms Currently Used for Documentation of AK. 
Numerous and various forms are identified for use depending on Physical Form, Radionuclides, 
Hazardous Constituents, and Applicability (e.g., item, container, waste stream) information. 

TRU waste items are packaged into drums based on isotopic material content of the waste and 
nondestructive assay characteristics without regard to process of origin (Le. PIS code). 

3.1 TRU Waste Identification Systems 
TRU waste streams at LANL can be divided into three broad categories that are based on 
physical and chemical form: homogeneous solid process residues; soils; and debris 

wastes... The waste identification system used for a particular waste container depends largely 

upon the date of placement into storage. The waste identification systems, listed in chronological 

order, include Radioactive Solid Waste Disposal (RSWD) codes, item description codes (IDCs), 
and TRUPACT-II Content (TRUCON) codes. Radioactive Solid Waste Disposal (RSWD) 
CodesRSWD codes were first used at LANL in 1971 and were discontinued in 1992. The RSWD 
codes are a two-digit code preceded by the letter "A". The RSWD codes were used exclusively 
at LANL and categorize TRU waste forms generated by the various on-site facilities. The RSWD 
codes are defined in TABLE 3-1 of Attachment 3. Item Description Codes (IDCs)IDCs were first 
used at LANL in 1984 and discontinued in 1992... The IDCs were developed as a waste 
identification system, based on the chemical and physical form of the waste, to promote 
consistency throughout the DOE complex for wastes intended for transportation to WIPP. The 
IDCs used at LANL are listed in Table 3-2 of Attachment 3.TRUPACT-1I Content (TRUCON) 
Codes TRUCON codes were first used at LANL in October 1992, and are presently in use. 
Process/Status (PIS) Codeslndividual plutonium processing operations at the LANL Plutonium 
Facility are assigned a unique identifier called a PIS code. These codes are used for the purpose 
of nuclear material accounting. A consolidated listing of the PIS codes is provided in Table 3-4 of 
Attachment 3. 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)...The PIS codes provide the finest level of detail 
available to associate waste items with a specific operation of origin. Therefore, the PIS code 
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system is used extensively in the description and documentation of AK information for RCRA 
and the chemical constituents for the Pu-processing derived waste. In addition to the IDC, 
TRUCON, and RSWD codes, which provide information about the physical form, matrix, and 
chemical nature of waste, LANL employs material type (MT) designations to describe the relative 
isotopic composition of radioactive contamination". The MT designations that have been applied 

to TRU waste items generated at LANL are listed in Table 3-6 of Attachment 3. 

See procedures list in Table "Acceptable Knowledge Roadmap" PR8, 
S2 

PR3 3 In achieving mission objectives, LANL used, and continues to use, hazardous and radioactive 
materials. Solid waste containing TRU contamination that may be commingled with Resource 
Conservation and Recovery Act (RCRA) hazardous waste has been, and continues to be, 
generated as a result of nuclear products manufacture, plutonium R&D activities, processing and 

recovery operations, and decontamination and decommissioning (D&D) projects. 

LANL is located in Los Alamos County in north-central New Mexico, approximately 60 miles 

north-northeast of Albuquerque and 25 miles northwest of Santa Fe. Figure 2-1 in Attachment 2 

is a map showing the location of LANL.The LANL site encompasses 43 square miles that are 
subdivided into technical areas (TAs). There are currently 49 active TAs. Figure 2-2 is a map 
showing all of the TAs and Figures 2-3 through 2-6 show the specific TAs related to TRU waste 
generation. 

Water generated during size reduction, together with the dross from the cutting operations, is 

solidified in containers using gypsum or Portland cement and placed in SWB with the size- 
reduced waste items. 

Table 14 provides a summary of feed materials for the plutonium processing operations. 
Operational areas, hazardous waste numbers, and the potential presence of RCRA-regulated 
constituents. 
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ACCEPTABLE KNOWLEDGE INFORMATION SUMMARY FOR 
LANL TRANSURANIC WASTE STREAMS 

1.0 INTRODUCTION 

The purpose of this Acceptable Knowledge Information Summary for LANL Transuranic 

Waste Streams (AKIS) is to describe the systematic delineation, identification, and 

description of mixed and non-mixed transuranic (TRU) waste streams for the Los 

Alamos National Laboratory (LANL) site using acceptable knowledge (AK) information. 

The U.S. Environmental Protection Agency (EPA) allows use of AK for delineation of 
waste streams, and defines AK in its guidance document, Waste Analysis at Facilities 

that Generate, Treat, Store and Dispose of Hazardous Waste (EPA-530-R-94-024). 

Attachment B, Waste Analysis Plan (WIPP W AP), to the Hazardous Waste F aGility 

Permit/or the Waste Isolation Pilot Plant (EPA 10 No. NM4890139088-TSDF) (Permit) 

defines AK information and provides guidelines on how AK should be obtained and 

documented for mixed TRU waste. 

The WIPP W AP, Section B4-l, requires that AK be used in following three ways: 

. To delineate TRU mixed waste streams; 

. To assess ifTRU mixed debris wastes exhibit a toxicity characteristic; and 

. To assess if TRU mixed wastes are listed. 

The AKIS is intended to meet the above requirements as well as the TRU waste 
management program information requirements for the LANL site outlined in the WIPP 

WAP, Section B4-2, and the Contact-Handled Transuranic Waste Acceptance Criteria 

for the Waste Isolation Pilot Plant (DOE/WIPP-02-3122) (CH-W AC), Section A.2.2. 

Additionally, the AKIS and references herein provide the TRU waste stream information 
required by the WIPP W AP, Section B4-2b, and the CH- WAC, Sections A.2.2.l and 

A.2.2.2. 

The AKlS is further intended to provide the technical basis for assignment of specific 

waste containers to the delineated TRU waste streams. The WIPP W AP, Section B4-3c, 
requires that container inventories for TRU mixed waste currently in retrievable storage 

shall be delineated into waste streams by correlating the container identification to all of 
the required acceptable knowledge information and any supplemental acceptable 

knowledge information. 

For the purposes of the AKIS, contact-handled (CH) and/or remote-handled (RH), and 

mixed and/or non-mixed TRU wastes are collectively referred to as TRU waste. TRU 

mixed waste contains both TRU radioactive and hazardous components, as defined in 

20.4.1.800 New Mexico Administrative Code [NMAC] (incorporating 40 Code of Federal 
Regulations [CFR], ~268.35(d)) and in the Federal Facility Compliance Act Public Law 
102-386, Title 1, ~302l(d). CH TRU waste is TRU waste with a surface dose rate less 

than or equal to 200 millirem (mrem) per hour. RH TRU waste requires shielding in 

addition to that provided by the container to protect people nearby from radiation 
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exposure, where the external surface dose rate at the outer surface of the container 

exceeds 200 mrem per hour but is less than 1000 rem per hour. 

Waste stream delineation for both retrievably stored and newly generated TRU waste is 

included in this report. The WIPP W AP defines retrievably stored TRU waste as waste 

that was generated after 1970 and placed in retrievable storage for eventual shipment to 

WIPP. Waste is considered newly generated only after the completion and Department of 
Energy (DOE) Carlsbad Field Office (CBFO) approval of the Los Alamos National 

Laboratory Transuranic Waste Certification Plan (PLAN-00-002) (Certification Plan); 

the facility-specific transuranic waste interface documents (TWIDs); and the facility- 

specific certification and characterization procedures. At present, most of the TRU waste 

inventory at LANL is categorized as retrievably stored. Newly generated waste is 

incorporated into the same waste streams as the retrievably stored waste because the 

same ongoing processes are used to generate the waste. 

The LANL TRU waste streams are identified and described in Appendix A to this AKIS. 
The LANL TRU waste inventory is reported in Appendix B. Compilation of AK 
information for individual waste streams is an ongoing process leading to the preparation 

of the AK Summary Report that accompanies the waste stream profile form (WSPF). The 
appendices are updated at least annually to include the results of ongoing AK 
investigation and waste characterization activities. 

This AKIS report was prepared in accordance with Acceptable Knowledge 

Documentation (QP-00-021). 

2.0 LANL FACILITY DESCRIPTION 

LANL is located in Los Alamos County in north-central New Mexico, approximately 60 
miles north-northeast of Albuquerque and 25 miles northwest of Santa Fe. Figure 2-1 in 
Attachment 2 is a map showing the location of LANL. LANL is owned by the U.S. 

Department of Energy (DOE) and is currently operated jointly by DOE and the 

University of California (UC). 

The LANL site encompasses 43 square miles that are subdivided into technical areas 

(T As). LANL established technical areas as administrative units for all its operations. 

The TAs are designated by TA-XX, where XX is a two-digit integer. Building numbers 

are designated with a four-digit suffix. There are currently 49 active T As. Figure 2-2 is a 

map showing all ofthe T As and Figures 2-3 through 2-6 show the specific T As related to 
TRU waste generation. 

2.1 Operational History 

In 1942, the U.S. Army Manhattan Engineer District established the project to 

develop the atomic bomb. The research quickly progressed to a point that 

necessitated a remote site for experimental work, and the Army selected the Los 
Alamos Ranch School for Boys as an appropriate location. The Undersecretary of 
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War directed acquisition of the school site, which consisted of a group of 

approximately 50 log buildings on a 790-acre site northwest of Santa Fe. The 

project ultimately acquired an additional 3120 privately owned acres and 45,666 

acres of public land managed by the U.S. Forest Service. In 1943, this land 

became known as the Los Alamos Site, later as the Los Alamos Scientific 

Laboratory. It is now named the Los Alamos National Laboratory. 

Since its inception, the UC has operated LANL for the federal government. With 
the end of World War II and the growth ofintemational competition, a national 

policy of maintaining superiority in the field of atomic energy was established. 

Congress chose to sustain the Los Alamos site; the Atomic Energy Commission 

(AEC) received control ofLANL from the Army and renewed the operating 

contract with DC. During subsequent years, LANL continued to expand at a 

steady rate, first under the AEC and later under the Energy Research and 

Development Administration. Since 1978, LANL has operated under the control 

of the DOE. 

2.2 Mission Description 

The primary mission of LANL has been nuclear weapons research and 

development (R&D). LANL's current central mission is to reduce global nuclear 

danger. Los Alamos enhances global security by ensuring the safety and 

reliability of the U.S. nuclear stockpile, developing technologies to reduce threats 

from weapons of mass destruction, and solving problems related to energy, 

environment, infrastructure, health and national security concerns. This mission 

supports disciplines that enable LANL to contribute to defense, civilian, and 

industrial needs, including the research, design, development, and analysis of 

nuclear weapons components; support to research programs in the national 

interest; energy and environmental research; and environmental management. 

In achieving mission objectives, LANL used, and continues to use, hazardous and 
radioactive materials. Solid waste containing TRU contamination that may be 

commingled with Resource Conservation and Recovery Act (RCRA) hazardous 

waste has been, and continues to be, generated as a result of nuclear products 

manufacture, plutonium R&D activities, processing and recovery operations, and 
decontamination and decommissioning (D&D) projects. 

3.0 TRU WASTE MANAGEMENT PROGRAM INFORMATION 

The LANL waste management goal is that all waste generated is stored, transported, 

treated, and disposed of in a manner that protects the environment, workers, and the 

public. The overall requirements for managing waste are summarized in the Laboratory 

Performance Requirement (LPR) document, Environmental Protection (LPR404-00-00). 

Currently, waste management personnel in LANL's Facility and Waste Operations 
(FWO) division are responsible for establishing waste management programs that are 

consistent with applicable DOE orders and state and federal regulations. 
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The State of New Mexico issued LANL's current Hazardous Waste Facility Permit to 

DOE and the University of California in November 1989 (TWCP-14332). The permit 

expired in 1999, but has been administratively extended under the Hazardous Waste Act 

until a new permit is issued. Subsequent modifications to the permit pertinent to TRU 

mixed waste management include addition of the Transuranic Waste Inspectable Storage 

Project (TWISP), the Radioassay Nondestructive Testing (RANT) Facility, and the 

Waste Characterization, Reduction, and Repackaging (WCRR) Facility. 

TRU mixed and non-mixed waste is generated at LANL primarily from research and 

development activities, processing and recovery operations, and decontamination and 

decommissioning projects (Permit Attachment A.2). On April 22, 2003, weapons 

fabrication and manufacturing operations at LANL were re-established with the 

successful production of the first nuclear weapons pit in 14 years in the DOE complex 

that meets specifications for use in the U.S. stockpile (TWCP-14331). 

The following sections discuss TRU waste identification systems used at LANL; 
historical and present-day TRU waste management practices; LANL treatment, storage 

and disposal facilities (TSDFs) for TRU mixed waste; and TRU waste characterization 

and certification. 

3.1 TRU Waste Identification Systems 

TRU waste streams at LANL can be divided into three broad categories that are 
based on physical and chemical form: homogeneous solid process residues; soils; 

and debris wastes. Additional waste identification systems have been used for 

supplementary purposes as part of waste management operations for TRU mixed 
waste generated at LANL. The waste identification system used for a particular 

waste container depends largely upon the date of placement into storage. The 

waste identification systems, listed in chronologie order, include Radioactive 
Solid Waste Disposal (RSWD) codes, item description codes (IDes), and 

TRUP ACT -II Content (TRUCON) codes. 

Radioactive Solid Waste Disposal (RSWD) Codes 

RSWD codes were first used at LANL in January 1971and were discontinued in 
1992. The RSWD codes are a two-digit code preceded by the letter "A". The 

RSWD codes were used exclusively at LANL and categorize TRU waste forms 
generated by the various on-site facilities. The RSWD codes are defined in Table 
3-1 of Attachment 3. 

Item Description Codes (IDCs) 

IDes were first used at LANL in July 1984 and discontinued in 1992. The IDCs 
generally consist of three-digit number representing the most general descriptions 

ofTRU waste and were used at most of the DOE facilities that generate TRU 

waste. The IDCs were developed as a waste identification system, based on the 
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chemical and physical form of the waste, to promote consistency throughout the 
DOE complex for wastes intended for transportation to WIPP. The IDCs used at 
LANL are listed in Table 3-2 of Attachment 3. 

TRUPACT-II Content (TRUCON) Codes 

TRUCON codes were first used at LANL in October 1992, and are presently in 

use. The system ofTRUCON codes was developed by the DOE to provide a 

consistent waste description for TRU waste generated throughout all of DOE's 

facilities. The TRUCON codes are intended to assist DOE in establishing the 

characteristics ofTRU waste to be certified for transportation to 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. Detailed definitions of the LANL TR UCON 

codes are found in Los Alamos National Laboratory Compliance Planfor 
TRUPACT-II Authorized Methodsfor Payload Containers (PLAN-OO-004) and 

are summarized in Table 3-3 of Attachment 3. 

LANL identification systems used for tracking special nuclear material (SNM) 

provide additional information about the physical form and chemical content of 
TRU waste. SNM tracking systems include the use of process/status codes, SNM 
matrix codes, and material type (MT) codes. 

Process/Status (P/S) Codes 

Individual plutonium processing operations at the LANL Plutonium Facility are 
assigned a unique identifier called a PIS code. These codes are used for the 

purpose of nuclear material accounting. A consolidated listing of the PIS codes is 
provided in Table 3-4 of Attachment 3. 

Waste items are labeled with a unique item identification (ID) code that contains 

information on the waste material parameter of the item (the SNM matrix code) 

and an embedded PIS code that corresponds to nuclear materials accountability 

for the operation that produced the waste item. The PIS 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 the Plutonium Facility. Recording the PIS codes on 
disposal documents was inconsistent until about 1995 (TWCP-351). 

Starting in 1987, the Plutonium Facility at T A-55 began its current system of 
tracking waste items by their nuclear material content, using the computerized 

Material Accountability and Safeguards System (MASS). The MASS system and 
associated PIS codes were developed and are used strictly to track accountable 

nuclear material 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. Therefore, the PIS code system is used extensively in the 
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description and documentation of AK information for RCRA and for chemical 

constituents for the Pu-processing derived waste. 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. 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). 

Matrix Codes for Special Nuclear Material Tracking 

For the purposes of special nuclear material (SNM) tracking, individual waste 

items generated at the LANL Plutonium Facility are assigned a SNM matrix type 
that provides a description of the waste physical form. The SNM matrix codes are 
listed in Table 3-5 of Attachment 3. Discard limits (DLs) for plutonium in the 

various types of waste matrices are established by the waste-generating group, 

and approved by the LANL division office and the DOE Albuquerque Operations 

Office. 

MTs 

In addition to the IDC, TRUCON, and RSWD codes, which provide information 

about the physical form, matrix, and chemical nature of waste, LANL employs 

material type (MT) designations to describe the relative isotopic composition of 
radioactive contamination. The designated MT is used to describe the isotopic 

composition of common blends of radioactive materials used within the DOE 

complex. The MT designations that have been applied to TRU waste items 
generated at LANL are listed in Table 3-6 of Attachment 3. 

The most common MTs present in LANL TRU waste are weapons grade 

plutonium (MT -51 through -57); reactor grade plutonium (MT -42); and heat 

source plutonium (MT-83). The radionuclide and MT content ofLANL TRU 

waste is discussed in Section 6 of this AKIS. 

3.2 Historical TRU Waste Management Practices 

In 1970, the Atomic Energy Commission (AEC), the predecessor to the DOE, 
directed its facilities to begin storing TRU waste in such a way that it could 

eventually be retrieved for shipment to WIPP. LANL then began segregating low- 
level waste from TRU waste and dedicating specific areas within Area G at TA- 
54 for management of these wastes. 

Historically (i.e., the period 1970 to 1987, prior to the implementation of the 

LANL TRU waste certification plan) wastes from all TRU waste-generating 
activities at LANL were handled and packaged according to the Los Alamos 

Scientific Laboratory Health, Safety and Environment Manual. Waste 
management practices for radioactive waste initially followed AEC requirements 
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(u.s. Atomic Energy Commission AEC Manual: Chapter 0511, Radioactive 

Waste Management [AEC 1973] [AEC 0511-01]) and later, DOE Orders 5820.1 

and 5820.2, Management of Transuranic Contaminated Material (DOE, 09/30/82 

and 02/06/84 respectively). Detailed waste handling and management 
requirements were documented in division and group-level operating procedures. 

In 1984, the Los Alamos TR U Waste Certification Plan for Newly Generated TR U 

Waste (WCP-HSE7 -CPL-O 1, November 1984) was prepared for implementation 
with newly generated TRU waste. The LANL TRU waste certification plan was 

approved and implemented in 1987 (WCP-HSE7-CPL-OI, R.2). 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 waste streams. 

The LANL Plutonium Facility is the largest on-site TRU waste generator; thus, 

waste management practices at the facility merit further discussion. Originally 
located at TA-21, the Plutonium Facility was relocated to the present-day site at 

TA-55 in 1978, where operations commenced in 1979. The guiding philosophy 

for waste management at the Plutonium Facility was one of minimizing the 

amount of waste generated and minimizing the plutonium content of that waste 

(TWCP-3943). Personnel were requested to sort potentially recyclable TRU waste 
items (i.e., those containing recoverable amounts ofPu) into classes such as 

rubber, plastics, rags, non-Pu metals, glass, oils, cans, sweepings, etc. These 

waste items were assayed and, based on the 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). 

TRU waste generators were required to complete the Radioactive Solid Waste 
Disposal (RSWD) form. The RSWD form included the waste identification codes 
listed in Table 3-1 of Attachment 3. An example of the RSWD form is included in 
Attachment 4. The physical description of each waste item generated at the 

Plutonium Facility was documented on a Discardable Waste Log Sheet, also 

shown in Attachment 4. 

3.3 Present-Day TRU Waste Management Practices 

Currently, LANL radioactive waste management practices follow DOE Order 

435.1, Radioactive Waste Management. LANL waste management requirements 
applicable to TRU mixed and non-mixed waste are addressed in three Laboratory 
Implementation Requirements (URs): 

. General Waste Management Requirements (UR404-00-02) 

. Hazardous and Mixed Waste Requirements (UR404-00-03) 
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. Managing Radioactive Waste (LIR404-00-05) 

The LANL waste analysis plan for storage of transuranic mixed waste is 

contained in Attachment A.2 to the Hazardous Waste Permit (TWCP-14341). 

3.4 TRU Waste Generator Documentation Requirements 

TRU waste generators at LANL are required to complete forms that document the 
physical, chemical, and hazardous nature of waste and provide substantial AK 

information. These forms are listed in Table I, together with the general types of 
information documented on the forms. Some of these forms are specific to the 

Chemistry and Metallurgy Research (CMR) and Plutonium Facilities, which 

generate the majority ofLANL's TRU waste. TRU waste documentation is 

retained by the FWO-Solid Waste Operations (SWO) information management 

team. 

LANL has used a Waste Profile Form (WPF) system since May 1991. Waste 

generators must complete a WPF for waste-stream specific information. This 

form documents the results of the waste-generating process, the location of waste 
generation, the physical form of the waste, the RCRA-regulated constituents 

present, and the radionuclides present. Guidance to generators for completion of 
the WPF and the use of acceptable knowledge is given in two Laboratory 
Implementation Guidance (LIG) documents: 

. Acceptable Knowledge (LIG404-00-02) 

. Waste Profile Form Guidance (LIG404-00-03) 

Generators must provide new WPFs when a process change results in a change in 
waste composition or when a new waste is generated. For routinely generated 

waste (i.e.! routine operations waste), the WPF must be re-evaluated annually to 
ensure the information is current and correct. The WPF includes the Land 
Disposal Restrictions (LDR) notification, which further documents the RCRA- 
regulated nature of waste. FWO-SWO personnel review the WPF and assign a 

request førmnumber. 

Specific information that is requested on the WPF includes: 

. Point of generation 

. Method of characterization 

. Waste categories and descriptions 

. Waste origination 
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. Classification of radioactivity 

. Presence :oftoxic metals and an estimate of concentration 

. Presence of organic compounds and an estimate of concentration 

. Identification of RCRA-listed hazardous constituents 

. Identification ofRCRA hazardous characteristics (i.e., ignitability, 
corrosivity, reactivity, toxicity) 

. Identification of the radiological characteristics of the waste 

The information on the WPF must be certified as complete and accurate, as 

evidenced by the signature of the waste generator. The annual re-evaluation 
complies with the characterization frequency requirement of20 NMAC 4.1, 

Subpart V, 264.13(b)(4), revised November 1,1995. 

Waste generation information for individual TRU waste containers is required to 
be documented on the TRU Waste Storage Record (TWSR). The TWSR is 

reviewed and approved by FWO-SWO in accordance with Review and 
Completion of the TWSR (AP-SWO-006) and is not approved unless the waste is 
associated with a valid, active WPF. The TWSR documents the type of 
packaging, generating organization, radionuclide and hazardous material content 

of the waste, dose rates, TRUCON code, and storage site information (e.g., 
building number, location, date of receipt). Guidance to generators for completion 
of the TWSR is provided in LIG document Waste Generator Guidancefor 
Completing the TRU Waste Storage Record (TWSR) (LIG404-00-0l). 

The TWSR form for CMR and Plutonium Facilities wastes is completed in the 

Nuclear Materials Technology (NMT) Division Waste Management System 

(WMS) database and reviewed electronically. The Waste Acceptance Criteria 

Exception Form (WEF) must be completed to request an exception to the Area G 

WAC for TRU waste packaging, weight, or material limits. Examples for WAC 
exceptions include tritium-contaminated waste and waste packaged in 
nonstandard waste containers. The WEF is reviewed according to Processing 
Waste Acceptance Criteria Exception Forms (AP-SWO-015). 

Disposal ofTRU-contarninated property-numbered (PN) equipment requires the 
completion of a Disposal of Contaminated and/or Classified Property (DCCP) 

form. 

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 (TWCP-701, page 24; TWCP-700, Appendix 1; and 

Appendix B in Inspecting, Packaging, Rejecting, and Remediating Transuranic 
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Waste for WIPP andfor TA-54 Safe Storage [NMT7-S0P-TA55-013]. Items are 
bagged out of gloveboxes and sent to the Waste Management section, where 

multiple items are placed into drums. 

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 nuclear materials accountability for the operation that 

produced the waste item. In the packaging operation for legacy waste, a standard 

form, the Discardable Waste Log Sheet (DWLS), was used to list each ID code 

(TWCP-70l, page 25; TWCP-700, Appendix 2; and Appendix C in NMT7-S0P- 
TA55-013). This form was signed by the waste packager and approved by quality 
assurance (QA) 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 WMS (TWCP- 
5086). 

Attachment 5 includes an example of legacy container records. Note that this 

waste container example (LA00000057745) contains waste items associated with 
seven different PIS codes (BM, EOC, FF, OM, SS, TIGR, and XÜ) (See 

Attachment 3, Table 3-4 for definitions). Each of the waste items is linked to a 

unique WODF. Information encoded in the ID code indicates that five ofthe 

seven waste items are metal (MET), while the remaining two from PIS 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-S0P-TA55-013) and summarized in 
Attachment 3, Table 3-4. 

For newly generated waste, the physical description of each waste item generated 
is documented on a 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 PIS 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 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 B in 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. 
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Attachment 6 includes an example of newly generated container. Note that this 

waste container (LA00000059359) contains waste items generated by four 
different PIS codes (ITF, CA, RB, and RBJ), each 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). 

3.5 LANL Treatment, Storage and Disposal Facilities for TRU Waste 

Table 2 lists LANL treatment, storage and disposal facilities (TSDFs) formixed 
TRU waste. Attachment 2, Figure 2-2 is a map showing their general location; 

detailed maps of the TAs where TSDFs are located are given in Attachment 2, 

Figures 2-3 through 2-6. Table 3 lists LANL RCRA-permitted /interim status 

locations for storage of mixed TRU waste. 

The waste acceptance criteria for the TSDFs are given inLANL Waste Acceptance 

Criteria (PLAN-WASTEMGMT-002) (LANL WAC). The acceptance criteria 

encompass: 

. Proper and complete waste characterization requirements 

. Documentation requirements 

. Container requirements 

. Restrictions on package weight, content, and external contamination 

. Marking and labeling requirements 

. Waste form restrictions 

The FWO-SWO group is responsible for implementing the LANL WAC. 

LANL's inventory ofTRU mixed and non-mixed waste destined for disposal at 
the WIPP is stored at Material Disposal Area G ("Area G"), which is located at 
T A-54. Area G has been in operation since 1957, and is currently managed by the 
FWO-SWO group. TRU waste management at Area G includes drum venting, 

decontamination and volume reduction, and buried waste retrieval operations. 
The characterization requirements for storage ofTRU mixed waste are contained 
in the LANL Hazardous Waste Facility Permit, Attachment A.2, Waste Analysis 

Planfor Transuranic Mixed Waste. 

In the late 1970s, facilities throughout the DOE complex recognized the need to 
upgrade the retrievability of TRU waste. As a result, LANL constructed three 
asphalt storage pads for TRU and TRU mixed waste storage at Area G, referred to 
as Storage Pads 1, 2, and 4. The waste containers were configured in densely 
packed arrays and subsequently covered with earth to provide protection from 
weather and be consistent with DOE's principle of maintaining exposure as low 
as reasonably achievable (ALARA). 
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The TRU Waste Inspectable Storage Project (TWISP) was initiated in 1997 to 

retrieve waste in earthen covered storage at Area G and placed the waste in an 

inspectable configuration in aboveground storage domes (see the Transuranic 

Waste Inspectable Project (TWISP) Final Report [LA-13980-MSJ). Retrieved 

containers were vented and fitted with filters; thus, the completion date of the 

TWISP (December 31, 2001) can be used to establish the drum age criterion if 
real-time radiography verifies that the drum liner lid, if present, has been 

punctured. The TWISP was executed in three campaigns. The first, Pad 1, began 
in March 1997 and was completed in November 1998. The second campaign, Pad 
4, was completed in December 1999, and the third campaign, Pad 2 was 
completed in December 2001 (TWCP-12302). 

LANL's primary facility for treating radioactive liquid waste is the Radioactive 
Liquid Waste Treatment Facility (RL WTF), housed at T A-50 (see the Safety 

Analysis Reportfor the Waste Management Operations at TA-50 and the 

Radioactive Liquid Waste Treatment Facility at TA-21 [E-ET/WCRRF-REPORT- 
002]). The RL WTF receives untreated liquid wastes through gravity-fed pipelines 

from various LANL facilities. The primary waste form produced at the RL WTF is 
sludge from wastewater treatment. LANL operations and maintenance activities 

at T A-50 also generate solid debris wastes. Chemistry laboratories are located at 
the facility for analysis of wastewater and environmental media. Decontamination 
activities were performed in a high bay and in fume hoods located at the facility 

until December 1999. 

The Waste Characterization, Reduction, and Repackaging (WCRR) Facility, 

[formerly known as the Size Reduction Facility (SRF)], is also housed at TA-50. 
This building was specifically designed for the size reduction of non-routine 
waste items (e.g., gloveboxes) that are too large to fit into standard waste 
containers, such as 55-gallon drums and solid waste boxes (TWCP-I037). 

3.6 TRU Waste Characterization and Certification 

In 1987, the first LANL TRU waste certification plan was approved and 

implemented. In 1995, a new LANL TRU waste certification plan was 
implemented\ and TRU waste certification activities were shifted to the Chemical 
Science and Technology Group (CST-7) (presently known as Risk Reduction and 
Environmental Stewardship Division- Transuranic Waste Certification Group 

[RRES-CE]). 

The current Los Alamos National Laboratory Transuranic Waste Certification 
Plan (PLAN-00-002) (Certification Plan), that superseded the 1995 certification 
plan in 2002, contains the TRU waste certification requirements for shipment to 
and disposal at WIPP. The Certification Plan establishes the methods by which 

LANL certifies TRU waste payload containers to the CH-WAC. 
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The WIPP W AP specifies TRU waste characterization requirements applicable to 
TRU waste. LANL compliance with the characterization requirements of the 

WIPP W AP is documented in the Los Alamos National Laboratory Transuranic 

Waste Characterization Quality Assurance Project Plan (PLAN-00-001) 
(QAPjP). Also, more than fifty detailed technical procedures and quality 
procedures are implemented to ensure that the WIPP W AP requirements are met 
during characterization activities. 

The first non-mixed TRU waste shipment received at WIPP originated at LANL 

on March 26,1999. LANL was certified to the WIPP WAP on April 5,2001. The 
RRES division is currently responsible for TRU waste certification and 

transportation, as implemented by Project 2010. 

There are two newly generated certified waste generators at LANL: the TA-55 

Plutonium Facility, which became certified on July 17, 2001; and the Off-Site 

Source Recovery Project, which became certified on February 25, 2003. 

Waste generators have primary responsibility for providing complete AK. 

information and for packaging their waste in accordance with Project 2010 

requirements. Waste generators prepare TRU Waste Interface Documents 
(TWIDs) detailing how they will implement QA, AK, and packaging certification 

requirements. Specific activities generators are responsible for include: 

. Preparing, submitting to Project 2010, and obtaining approval ofTWIDs 

. Submitting an AK Report for each waste stream generated 

. Submitting applicable certification-related procedures to the Waste 
Certification Official for review and approval 

. Coordinating AK characterization; and packaging activities with the Waste 

Certification Official and the Site Project Manager 

. Obtaining and maintaining AK and packaging data in accordance with 

requirements in their TWID 

. Documenting waste generation process and submitting information to the 

Project 2010 RMDC Center 

. Participating in internal and external audits 

. Responding to CARs, NCRs, and assisting the Site Project QA Officer in 

preparing NCRs and CARs 

Detailed requirements for the TWIDs are found in the LANL Certification Plan. 
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4.0 LANL FACILITIES THAT GENERATE TRU WASTE 

The primary TRU-waste generating facilities (current and historical) are listed in Table 4. 
Attachment 2, Figure 2-2 is a map showing their general location; and, detailed maps of 
the T As are given in Attachment 2, Figures 2-3 and 2-5. 

4.1 Plutonium Facilities, TA-21 and TA-55 

Three main plutonium facilities have existed since 1943 at the LANL site: 

. The D-Building Plutonium Facility located at TA-1 (1943-1944); replaced by 

. The DP Site Plutonium Facility located at TA-21 (1944-1978); replaced by 

. The present-day Plutonium Facility located at TA-55 (1979-present). 

TRU waste generated from plutonium operations at the DP Site and T A-55 

Plutonium Facilities are in retrievable storage at Area G for eventual disposal at 
WIPP. The combined TRU waste inventory generated at the past and present 

Plutonium Facilities represents the majority (67 percent by volume, excluding 

decontamination and decommissioning waste) of the LANL inventory. 

The DP Site Plutonium Facility at T A-21 provided the capability to produce metal 
and alloys of plutonium and other transuranic elements from nitrate solution 
feedstock; fabricate these metals and alloys into precision shapes; measure the 

chemical and physical properties of plutonium metals and alloys; and recover and 
recycle plutonium scrap or materials used in experiments. The original facility 

structures were former warehouses (T A-21-2, -3, -4, and -5). In 1952, a liquid 

waste treatment plant was constructed (TA-21-35), and subsequently replaced by 
a new treatment plant (TA-21-257), which was decommissioned in 1968. In 1963, 
a plutonium fuels development building was constructed (TA-21-150) to support 
Pu-238 operations. 

Plutonium operations were transferred to the TA-55 Plutonium Facility, and the 
DP-Site facility was decommissioned in 1978-1981 (TWCP-14396). The 
Plutonium Facility consists of six primary buildings and a number oflesser 
buildings and structures. The NMT Division is the current tenant. Plutonium 
operations are carried out in building TA-55-0004 (also referred to as PF-4) and 
include the following activities (SWEIS Yearbook 2001). 

. Plutonium stabilization-recover, process, and store the existing plutonium 
inventory 

. Manufacturing plutonium components 

. Surveillance and disassembly of weapons components 
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Table 4. Primary LANL TRU-Waste Generating Facilities 

Facility or Operation Location Status 
Years of Volume % of 

Operation TRU Inventory8 

Chemistry and Metallurgy TA-03 Active 1 952-present 8.2 

Research (CMR) Facility 

DP-Site Plutonium Facility TA-21 Decommissioned 1944-1978 16.8 

Radiochemistry Facility TA-48 Active 1957-present <1.0 

Radioactive Liquid Waste TA-50 Active 1963-present 23.5 

Treatment Facility Bldg 1 

(RL WTF) 

Waste Characterization, T A-50 Active 1979-present <1.0 

Reduction, and Bldg 69 

Repackaging (WCRR) 
Facility 

T A-55 Plutonium Facility T A-55 Active 1979-present 50.4 

a 

Volume percents exclude D&D wastes 
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. Actinide materials and science processing, research, and development; 

including pit disassembly, preparation and measurement of plutonium 
samples, fabrication of nuclear fuels, development of safeguards 

instrumentation for plutonium assay, and actinide reprocessing operations 

. Plutonium-238 research, development, and applications 

. Nuclear materials storage, shipping, and receiving 

Radioactive wastes generated are primarily low-level waste (LLW); however, the 
Plutonium Facility is the largest volume generator ofTRU waste at LANL, 
representing 50.4 volume percent of the total inventory (excluding D&D wastes). 

In 2001,66 cubic meters (m3) ofTRU waste was generated at the Plutonium 

Facility (SWEIS Yearbook 2001). The Plutonium Facility is a certified generator 

of newly generated TRU debris waste. 

4.2 The Chemistry and Metallurgy Research Facility, TA-03 

The Chemistry and Metallurgy Research (CMR) Facility at TA-03 serves as a 

production, research, and support center for actinide chemistry and metallurgy 
research and analysis, uranium processing, and fabrication of weapon 
components. The CMR Facility was constructed in 1952 to replace the Manhattan 
Project "D" Building and was designed to house analytical chemistry, plutonium 

metallurgy, uranium chemistry, engineering design and drafting, and other 

support functions. At the time it was built, the CMR Facility represented the state 

of the art in instrumentation and safety controls for a modem chemistry laboratory 
(Safety Analysis Reportfor the Chemistry and Metallurgical Research Facility 
[CMR] [CMR-FAC-94-00l]). 

The CMR Facility consists of a main building (T A-03-0029) and a radioactive 
liquid waste pump house (TA-03-l54) from which liquid waste is transported to 
the RLWTF.via underground waste lines. The main two-story building has a 

central corridor and seven wings, and includes hot cell capability in Wing 9 that 

was added in 1959. The NMT Division is the current tenant. 

Current operations include the following activities (SWEIS Yearbook 2001): 

. Analytical chemistry in support of a wide range of actinide research and 

processing activities. 

. Uranium"processing activities to recover, process, and store the LANL highly 

enriched uranium inventory. 

. Actinide ;research and processing including metallurgical microstructural/ 
chemical analysis and compatibility testing of actinides and other metals; and 
analysis of components in spent and partially spent fuels. 
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. Hot cell research, including research on pits exposed to high temperatures. 

The 1994 Safety Analysis Report (SAR) for the CMR Facility details 49 ongoing 

operations that fall within these descriptions. 

TRU solid waste is generated throughout the building and accumulated in specific 

rooms or in the hot cells of Wing 9 pending assay. Prior to January 1993, TRU 

waste was shipped to the T A-55 Plutonium Facility for assaying, treatment, and 

staging before shipment to Area G at TA-54. Since January 1993, TRU waste is 

assayed on-site in the Waste Assay Facility by a segmented gamma scanner 
(SGS). No free liquids, explosives, pyrophoric materials, or compressed gases are 
accepted as TRU waste. 

Liquid radioactive waste, including mixed wastes, that contains above 0.5 

microCuries Ü1Ci)/liter (L) ofSNM is recycled and transferred to 2-L glass 

residue bottles for return to the TA-55 Plutonium Facility for reprocessing. LL 

(less than 0.5 !lC/L) liquid radioactive wastes that meet the RL TWF WAC enter 

the LANL LL radioactive liquid waste system. 

Radioactive wastes generated are primarily low-level waste; TRU waste 
generated at the CMR Facility represent 8.2 volume percent of the total inventory 
(excluding D&D wastes). In 2001, 47 m3 ofTRU waste was generated at the 

CMR Facility (SWEIS Yearbook 2001). 

4.3 The Radiochemistry Facility, TA-48 

The Radiochemistry Facility at T A-48 is a research facility that fills three roles - 

research, production of medical radioisotopes, and support services to other 

LANL organizations, primarily through radiological and chemical analyses of 
samples. The T A-48 facility is comprised of five major research buildings: the 

Radiochemistry Laboratory (TA-48-1), the Isotope Separator Facility (TA-48-8), 
the Diagnostic Instrumentation and Development Building (T A-48-28), the 

Advanced Radiochemical Diagnostics Building (T A-48-45), and the Analytical 

Facility (TA-48-107). The Chemistry Division is the current tenant. Operations 
include the following: (SWEIS Yearbook 2001). 

. Radionuclide transport studies 

. Ultra-Iow..leve1 isotope measurements 

. Nuclear/Radiochemistry operations for non-weapons and weapons work 

. Isotope production for medical and industrial applications 

. Actinide/TRU radiochemical operations including inorganic chemistry and 

structural analysis of actinide complexes 
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Radioactive wastes generated at the Radiochemistry Facility are primarily LL W; 
TRU waste generated at TA-48 represent less than 1 volume percent of the total 

inventory (excluding D&D wastes). No TRU waste was generated at the 

Radiochemistry Facility in 2001 (SWEIS Yearbook). 

4.4 Radioactive Liquid Waste Treatment Facility, TA-50 

The Radioactive Liquid Waste Treatment Facility (RL WTF) was constructed at 
TA-50 in 1963 and consists of the treatment facility (TA-50-1), the tank fann and 
pumping station (T A-50-2), the acid and caustic solution tank farm (T A-50-66), a 

lOO,OOO-gallon influent holding tank (TA-50-90), support buildings, and liquid 

and chemical storage tanks. The primary operation is treatment of radioactive 
liquid wastes generated at other LANL facilities. The facility also houses 

analytical laboratories to support waste treatment operations. The FWO Division 
is the current tenant. 

Operations include the following activities (SWEIS Yearbook 2001): 

. Radioactive Liquid Waste transport receipt, and acceptance-collect 
radioactive liquid waste from generators and transport to T A-50 

. Radioactive liquid waste pretreatment-pretreat radioactive liquid wastes at 
TAs -21 and -55 

. Radioactive liquid waste treatment, including solidify, characterize and 

package TRU waste sludge 

The RL WTF receives liquid wastes via gravity fed underground waste lines from 
various LANL sites. One pipeline runs from TA-3, TA-48, and TA-55. Treated 

wastes from TA-2l were transported in another pipeline that was 
decommissioned in 1981 (TWCP-14396). Special lines from TA-55 carry acidic 
and caustic wastes. Liquid wastes from the SRF that was formerly located at T A- 
50-0069 were transported in a dedicated pipeline. 

The main liquid waste treatment operation includes two clariflocculators operated 
in series. (Operation in parallel was standard procedure for many years, but 

current discharge limits cannot be met in the parallel mode.) Floc-forming 
Ca(OHh and Fe2(S04)3 are mixed with waste upstream of each flocculator. Floc 
particles containing particulate plutonium, americium, and low amounts of heavy 
metals accumulate as sludge on the bottom of the clarifier portion. The sludge is 
drained to a sludge tank and is dewatered to about 25 percent solids using a rotary 
drum vacuum filter. 

Radioactivity levels in the liquid waste influent have remained fairly constant at 
less than 0.5 uCi/L since 1983. Beginning in 1983, process wastes from the TA- 
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55 Plutonium Facility have been pretreated in Room 60 and 60A because of the 

much higher plutonium and americium content. 

Building TA-50-0001 houses wastewater analytical laboratories that support the 

liquid waste treatment operations by characterizing samples of the influent and 

effluent, and environmental chemistry laboratories and counting rooms for 

analysis of environmental media, particularly soils. Samples and chemicals are 

small in quantity. A variety of decontamination operations were perfonned in a 

high bay and fume hoods until 2000. (Decontamination operations were relocated 
to TA-54 Area G in 2000.) Decontamination was accomplished with acids or 

nonhazardous commercial cleaners; and steam wand and wet vacuum. 

The RL WTF is the second largest volume generator of homogeneous TRU waste 
(in cemented and sludge forms) at LANL, representing 23.5 volume percent of 
the total inventory (excluding D&D wastes). In 2001, 1.8 m3 ofTRU waste was 
generated at the RL WTF (SWEIS Yearbook). 

4.5 Waste Characterization, Reduction, and Repackaging Facility 

The Waste Characterization, Reduction, and Repackaging (WCRR) Facility was 
established at TA-50 in 1979 as the Size Reduction Facility (SRF) to size-reduce 

non-routine oversized items such as decommissioned gloveboxes, ductwork, and 
process equipment to fit in 55-gallon drums or standard waste boxes (SWBs) for 
storage at TA-54 Area G prior to being shipped to WIPP for disposal. As LANL 
TRU waste characterization and certification activities increased, the mission of 
the SRF was expanded to include various operations to support TRU waste 

characterization. In 1993, the name of the SRF was changed to WCRR Facility to 
reflect the expanded mission. 

TRU wastes are generated as a result of the operations conducted within the 

WCRR Facility. Size reduction of non-routine TRU wastes has resulted in the 

generation of larger amounts of TRU waste than operations that involve 
characterization or repackaging of existing TRU waste containers. 

The WCRR Facility building T A-50-0069 was specifically designed for the size 
reduction of non-routine waste items. A plasma torch is used to cut up large 

items, the pieces of which are placed into SWBs for storage at TA-54 Area G. 
Wastes generated from these activities, other than the size-reduced items, include 
dross from the plasma cutting operations, oils and other liquids removed from 
items that will undergo size reduction, and water, which is used as a secondary 

gas during plasma cutting. Water generated during size reduction, together with 
the dross from the cutting operation, is solidified in a container using gypsum or 
Portland cement and placed into an SWB with the size-reduced waste item. Oils 
are absorbed using vermiculite in a I-gallon can and placed into TRU waste 

containers. 
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Size reduction operations at the WCRR Facility were discontinued around 1997, 
and are now carried out at the DVRS at TA-54. Currently, the WCRR Facility 

continues to be used for waste repackaging according to Waste Visual 
Examination and Packaging (DTP-OO-OO I); and remediation of prohibited items 

or conditions in accordance with Prohibited Item Dispositioning (DTP-OO-076). 

5.0 LANL TRU WASTE STREAM DELINEATION 

5.1 Overall Strategy 

The WIPP W AP defines a waste stream as waste material generated from a single 
process or from an activity that is similar in material, physical form, and 

hazardous constituents. The WIPP W AP requires the use of AK for waste stream 
delineation. The EP A allows the use of AK to determine if a waste is hazardous 

under RCRA, where AK refers to the identification of hazardous characteristics of 
the waste based on documented knowledge about the materials or processes used 
to generate the waste. This may include the use of 

. Waste generation records 

. Historical sampling and analytical data 

. Operating procedures associated with waste generation processes 

. Material inputs to waste generation processes 

. The time period during which the waste was generated 

LANL also uses AK information to delineate waste streams on the basis of waste 
generation process and physical form. 

Figure I illustrates LANL's strategy for using AK information to delineate TRU 
mixed and non-mixed waste streams. The primary source of AK information 
regarding LANL's retrievably stored and newly generated TRU waste inventory 
is the TRU Waste Management (WM) database. The TRU waste container 

inventory, which currently exceeds 28,000 containers with generation dates 

ranging from the early 1970s to the present, is the starting point for the 

delineation of waste streams. 

The overall strategy begins by delineating waste containers that are not currently 
eligible for disposal at WIPP. These WIPP-ineligible container sets are 
maintained in separate waste streams for the purposes of inventory tracking. 

The container sets are then further delineated by matrix (e.g., solid or non-solid). 
The non- WIPP eligible non-solid containers are issued an NCR and hold tag 

pending further investigation. Each container is evaluated to determine if they are 
CH or RH. The RH containers are placed in a separate waste stream for inventory 
tracking. 



AK-OO-O 19,R.1/ICI 
Effective Date: 09/25/03 

START 

LANL TRU Waste Management Database 

inventory container set 

Delineate container sets by defense program 
status (DP or non-DP) 

DP 

Delineate container sets by matrix category 
(Solid or non-Solid) 

Solid Waste 

Delineate container sets by external surface dose 

rate (Contact-Handled or Remote-Handled) 

Contact-Handled 

Delineate container sets by geographic location 

of waste generation (LANl or off-site) 

Non-DP 

Non-solid 
Waste 

Remote- 
Handled 

Non-WIPP eligible 

containers 

Non-WIPP eligible 

containers 

Non-WIPP eligible 

containers 

D&D 
DP 
EPA 

LANL 
NCR 
RCRA 
TRU 
WIPP 
WS 

Page 24 of 87 

Maintain in separate WS for 
inventory tracking 

Issue NCR and hold tag 

Maintain in separate WS for 
inventory tracking 

decontamination and decommissioning 
defense programs 
U.S. Environmental Protection Agency 

Los Alamos National Laboratory 
nonconformance report 
Resource Conservation and Recovery Act 
transuranic 

Waste Isolation Pilot Plant 
waste stream 

Figure 1. LANL TRU Waste Stream Delineation Process (page 1 of 2) 
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Figure 1. LANL TRU Waste Stream Delineation Process (page 2 of 2) 
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All CH containers that have been determined to be WIPP eligible, are further 

delineated by geographic location of waste generation to differentiate on-site and 
off-site generated waste. Container sets are then organized according to the waste- 
generating process, to the degree to which waste was segregated by process. The 
on-site waste-generating processes that are identified at LANL include production 

of nuclear products, plutonium recovery, R&D, D&D, and waste generated by 
special projects. In addition to the TRU waste generated on-site, LANL stores a 

limited amount ofTRU waste from off-site small quantity generators. 

The container sets are then subdivided according to summary category group, 

waste matrix, and hazardous chemical content. Waste containers that potentially 

contain hazardous chemicals or characteristic waste that is not eligible for WIPP- 
disposal are delineated into separate waste streams pending treatment to meet the 
WIPP waste acceptance criteria. 

The resultant container sets are assigned unique waste stream identifiers, and 

detailed descriptions are developed from supplemental AK sources. The LANL 
TRU waste stream delineation strategy yields the four general types of waste 

streams, which are listed in Table 5 including the applicable waste matrix codes 

(WMCs ). 

Table 5. General Delineation ofLANL TRU Waste Streams 

General Waste Stream Description Mixed Non-mixed WMC 

Heterogeneous debris waste X X S5400 

Organic debris waste X X S5300 

Inorganic homogeneous solid waste X S3100 

Soils X S4100 

5.2 AK Information Sources 

Project 2010 (formerly the Transuranic Waste Characterization/Certification 
Project [TWCP]) Records Management/Document Control (RMDC) Center 

contains copies of the documents referenced in this AKIS. When discrepancies in 
AK information are discovered, they are documented and resolved in accordance 
with Acceptable Knowledge Documentation (QP-00-02l). 

The most detailed compilation of AK information for LANL's TRU waste 

inventory is contained in the TRU WM database. The TRU WM Oracle database 
is presently maintained by the FWO Integrated Information Management (11M) 

group and consists of a listing for all TRU waste containers in storage at TA-54 
Area G. Along with the unique waste container identification, the database 

contains the following AK information for each container: 
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. Generator organization and location 

. The defense program (DP) status of the waste 

. Site-based waste identifiers, including IDCs, RSWD codes, and TRUCON 
codes 

. EPA Hazardous Waste Numbers (HWNs) 

. Generator assay results for radiological content 

. Container type, volume, and gross weight 

. CH/RH flag 

. Closure and package dates 

. Current storage location 

5.2.1 Supplemental AK Sources 

Additional information that contributes to AK or process description is 
contained in facility procedures and chemical lists. These are 
summarized in operation AK Reports (prepared in accordance with 

Acceptable Knowledge Documentation [QP-00-02l]). The operation AK 
Reports are updated whenever a change to a process occurs. These 

reports provide auditable AK files for each waste stream and are 

maintained as records in the Project 2010 RMDC Center. 

Detailed AK information is compiled in a set of closely related reports 
about TRU waste generating activities at the Plutonium Facility. For 
convenience in organizing the AK, plutonium processing and recovery 
has been categorized into six operational areas. The multiple operations 
in each area are described in detail in the AK reports (TWCP-154ll, 
TWCP-154l2, TWCP-15413, TWCP-154l4, TWCP-15415, TWCP- 
15416, TWCP-154l7, TWCP-154l8, TWCP-15419, TWCP-15420, 
TWCP-1542l). 

The operations AK reports include detailed process flow diagrams, 
descriptions of feed materials and chemical inputs, and radionuclide 
material. Generalized flow diagrams for legacy and newly generated 

waste (see Attachment 8) for these six operational areas indicate the PIS 
codes associated with each of the various sub-processes. There are no 
process flow diagrams for waste generated at the CMR (T A-03) facility 
or for on-site small quantity generators because these are analytical 
laboratories or small-scale R&D laboratories where no production or 
recovery is taking place. 
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Waste generator databases are also used as sources of supplemental AK 
information. TRU waste generated at the Plutonium Facility is tracked in 
the on-site Waste Management System (WMS) that contains infonnation 
similar to that in the TRU WM Database, plus additional data on the 

waste material content and generating process. The Plutonium Facility 

WMS is maintained by NMT Waste Management group (NMT -7) as 

described in Section 7.2 of the TA-55 Transuranic Waste Interface 
Document (TWID) (NMT7-AP-012). Older versions of the Plutonium 
Facility waste database have been archived in the Microsoft Access 95 

files "95drum.mdb" and "95ncdrum.mdb" (TWCP-6988). 

5.3 Delineation ofWIPP-Ineligible Waste Containers 

Ineligible waste containers fall into the following categories: 

· Waste containers generated by non-defense programs (i.e., non-DP waste) 
. Waste containers that contain non-solid (i.e., liquid) waste 
. Waste containers that are remote-handled 

Containers containing WIPP-ineligible waste are delineated primarily by 
searching data contained in the TRU WM database. Specifically, the DP status, 

waste identification codes (particularly the RSWD codes), and the "RH" fields in 
the database are analyzed to determine WIPP eligibility. Non-eligible waste 

containers are either issued prohibited waste reports (PWRs) and hold tags in 

accordance with Nonconformance Reporting and Tracking (QP-OO-007); or 

maintained in separate waste streams for the purposes of inventory tracking, 
pending future WIPP permit modifications or treatment options that will render 
the waste eligible for transportation to WIPP. 

5.3.1 Non-Defense Programs Waste 

Under the RCRA Land Withdrawal Act requirements of the WIPP 

permit, WIPP can accept only radioactive waste generated by atomic 

energy defense activities of the United States. A TRU waste is eligible 
for disposal at WIPP if it has been generated in whole or in part by one 
or more of the following functions (Cll-WAC, Section 3.1.5): 

· Naval reactor development 

· Weapons activities, including defense inertial confinement fusion 

· Verification and control technology 

· Defense nuclear materials production 

· Defense nuclear waste and materials by-products management 
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. Defense nuclear materials security and safeguards and security 
investigations 

. Defense research and development 

Section 3.1.5 of the CH-WAC requires that TRU waste sites use AK to 
determine that each waste stream to be disposed of at WIPP is "defense" 
TRU waste. At LANL, defense nuclear materials production; defense 

nuclear waste and materials by-products management; and defense 

research and development generate defense TRU wastes. 

At LANL, TRU wastes have been designated as either defense program 
(DP) or non-DP to indicate their eligibility for disposal at WIPP. TRU 
wastes are generated from plutonium processing and recovery operations 
for DP and non-DP purposes. Non-DP waste is produced from Pu-238 
heat source fabrication, "special process", and research-related 
activities. The non-DP wastes were not segregated until 1998 and were 
commingled in the final waste containers to such an extent that 
segregation was not possible on the basis of waste generating operation 

(TWCP-887). 

Pu-238 Heat Source Production 

Production of heat sources using Pu-238 was historically and continues 
to be a major ongoing non-defense activity. The Pu-238 processing 

operations are discussed in more detail in Section 6.5.3. The heat 

source-related Pu-238 wastes were generated and produced in the same 
rooms and gloveboxes as DP wastes and were not segregated until 

August 27, 1998 (TWCP-887). The waste was also commingled with 

room trash related to these same operations (both DP and non-DP 
waste). Thus, containers of solely non- DP waste were not generated 

prior to 1998. 

5.3.2 Liquid Wastes 

Containers of liquid waste are not expected to be present in the LANL 
TRU waste inventory. In accordance with Nonconformance Reporting 

and Tracking (QP-00-007), PWRs and hold tags have been initiated for 
the few containers with the following RSWD codes that indicate the 
potential presence of liquid waste. 

· A-20 - Hydrocarbon Oil- Liquid 
· A-2l - Silicon-Based - Liquid 
· A-70 - Chemical Waste 
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It is probable that the waste form is actually oil absorbed on venniculite. 
Further AK investigation is ongoing to establish the physical fonn of the 
contents. 

5.3.3 Remote-Handled Waste 

RH-TRU waste is currently generated at the CMR Facility, where hot- 
cell capability for the examination of irradiated fuel elements has existed 
since 1959. The hot-cell waste was segregated due to the unique 
packaging requirements for the remote-handled waste, and is currently 
retrievably stored in shafts at Area G. RH-TRU waste is not currently 
eligible for disposal at WIPP. However, LANL manages the CMR- 
derived RH - TRU inventory in a separate waste stream pending a path 

forward for disposition. 

The RH-TRU waste inventory also includes the reactor vessel from the 
decommissioned Los Alamos Molten Plutonium Reactor Experiment 
(LAMPRE I) that was located at TA-35 (TWCP-l4395). The reactor 

vessel assembly (0.3 meter diameter and 3.8 meters in length) was 

removed in 1980 and placed in a retrievable cask that was then filled 

with standard concrete. The cask (2.1 m3, 16,000 pounds) is currently 
emplaced in a shaft at Area G. The reactor vessel was estimated to 

contain 12 Ci of Pu-239 that was released into the molten sodium 
coolant because of a ruptured fuel pin. 

A single container ofRH-TRU waste originating at TA-2l is also 

maintained in the RH inventory at Area G. 

5.4 Delineation ofTRU Waste-Generating Processes 

At LANL, defense TRU wastes are generated by defense nuclear materials 
production, defense nuclear waste and materials by-products management, and 
defense research and development. Delineation of waste-generating processes at 
LANL is based on the four waste generating processes described in the 
Introduction of Attachment B, Page B-1 ofthe WIPP WAP. 

Production of Nuclear Products 

Production of nuclear products includes reactor operation, radionuclide 
separation/finishing, and weapons fabrication and manufacturing. There was no 
production of defense-related nuclear products at LANL from 1970 until April 22, 
2003; therefore no TRU waste corresponding to nuclear products manufacture 
was generated in this time period. The official re-commencement of nuclear 
products manufacturing at LANL is discussed in greater detail in Section 5.5.1. 



AK-00-019,R.1/ICl 
Effective Date: 09/25/03 Page 31 of 87 

Plutonium Recovery 

Plutonium recovery wastes are residues from the recovery of valuable plutonium- 
contaminated molds, metals, glass, plastics, rags, and salts used in electrorefining, 
precipitates, firebrick, soot, and filters. Plutonium recovery wastes from LANL 
operations comprise the majority of the current TRU waste inventory. 

Research & Development (R&D) 

R&D projects include a variety of hot cell or glovebox activities that often 
simulate full-scale operations described above for nuclear products production 
and plutonium recovery, producing similar TRU wastes. Other types of R&D 
projects include metallurgical research, actinide separations, process 
demonstrations, and chemical and physical properties determination. Extensive 
plutonium R&D operations occur at LANL that contribute to the primary mission 
of nuclear weapons research and development. 

Decontamination and Decommissioning (D&D) 

Facilities and equipment that are no longer needed or useable are decontaminated 
and decommissioned, resulting in TRU mixed wastes consisting of scrap 
materials, cleaning agents, tools, piping, filters, gloveboxes, concrete rubble, 
asphalt, cinder blocks, and other building materials. D&D waste at LANL is 

largely comprised of gloveboxes and building debris, as well as a smaller volume 
of plutonium-contaminated soil waste. 

It has been a long-standing waste management practice at LANL that waste is 

packaged in combinations of operations of origin; that is, waste items from 
several different operations are frequently combined in a single container. The 
stated policy and practice has been to handle and package all debris and 
homogeneous waste in a similar fashion, regardless of the process of origin. TRU 
wastes from nuclear products manufacture, plutonium recovery, and plutonium 
research and development processes are generated within the same facilities and 
packaged without regard to the generating operation or process. Therefore, wastes 
from nuclear products manufacture, plutonium recovery, and R&D processes are 
delineated as a single plutonium products manufacturing, recovery and R&D 
process. 

Two additional TRU-waste generating processes at LANL can be delineated: Pu- 
238 processing and off-site source recovery (OSR). LANL is also a storage site 
for a limited amount ofTRU waste generated by off-site small-quantity 
generators, and these wastes are delineated by the originating generator site. 

The TRU-waste generating processes are described in further detail in the 

following sections. 
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5.4.1 Production of Nuclear Weapons Pits 

On April 22, 2003 LANL announced the successful manufacture of the 

first nuclear weapons pit in 14 years in the DOE complex that meets 

specifications for use in the U.S. stockpile. (A pit is the fissile core of a 

nuclear weapon's physics package.) The result of a six-year effort at the 
Plutonium Facility, the milestone marks the restoration of the nation's 

ability to make nuclear weapons, a capability the United States lost 

when the Rocky Flats Plant near Boulder, Colo., shut down in June 

1989. The newly made pit, called "Qual-I" because it was built with 

fully qualified processes, is for the W88 warhead, which is carried on 
the Trident II D5 Submarine-Launched Ballistic Missile, a cornerstone 

of the U.S. nuclear deterrent. LANL has committed to complete the 

certification process and to have the ability to deliver a pit to the military 
that meets all stockpile requirements by 2007. 

LANL is expected to manufacture roughly half a dozen pits a year at the 
Plutonium Facility from now until 2007 to ensure certification is 

completed successfully, and to put into place the capacity to begin 

making 10 stockpile pits a year by 2007. The DOE selected Los Alamos 
in part because the Laboratory has the nation's only full-capability 
plutonium facility, and has made pits since the 1940s. Without the 

fabrication capability LANL has regained, the nation could not replace 
stockpile pits in the future. New pits will be needed to replace those in 
the current stockpile used during periodic destructive surveillance, or 
any pits that the surveillance program identifies with problems that 

affect weapon safety, reliability or performance. 

To make Qual-I, the Plutonium Facility was modified, new equipment 

acquired and new technologies, materials and processes developed. The 
Laboratory has made 18 pits in the current program to recapture the 

capability to manufacture pits. The first pit, called Early Development 
Unit-I, was completed in February 1998. In August 2002, the 
Laboratory made the first pit that exercised all 42 processes required to 
make a certifiable pit, one that could be certified for placement in the 

active nuclear weapons stockpile. In December 2002, all 42 processes 

were qualified. Qual-l is the first pit manufactured in accordance with 

all 42 qualified processes. 

Plutonium contaminated wastes from pit production are managed in the 
same manner as other Pu-239 wastes generated at the Plutonium 
Facility. Pit production waste items are processed through the same 

plutonium recovery operations, and consequently become commingled 
with waste generated by the other plutonium processes that are ongoing 
at the Plutonium Facility. 
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5.4.2 Plutonium Processing 

Plutonium processing includes the following recovery and R&D 
operations at LANL: 

. Preparing ultra-pure plutonium metal, alloys, and compounds 

. Preparing specific alloys on a large scale, including casting and 

machining these materials into specific shapes 

. Determining high-temperature thermodynamic and physical 

properties of plutonium 

. Reclaiming plutonium from scrap and residues produced by 

numerous feed sources 

. Disassembling components for inspection and analysis 

. Manufacturing parts on a limited basis 

LANL facilities and operations that generate TRU waste as a result of 
plutonium recovery and R&D processes are summarized in Table 6. 

Plutonium operations have been conducted at LANL since 1943. From 
1945 until 1979, plutonium operations were conducted at the DP 

Plutonium Facility located at TA-21. Beginning in 1979, plutonium 

operations have been conducted at the Plutonium Facility located at T A- 
SS. The Plutonium Facility was constructed to consolidate and upgrade 

plutonium operations, and was designed specifically to meet the needs 

of plutonium handling and processing (Final Safety Analysis Report of 
the Los Alamos National Laboratory Plutonium Facility [T A-55 

FSAR]). 

Since 1979, the main Plutonium Facility has been used 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 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 of 

TRU-contaminated scrap, residues, and debris generated at the 

Plutonium Facility. 
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Table 6. LANL Operations and Facilities Associated with Plutonium Recovery 
and R&D Processes 

Technical Waste Generation Current 

Facility or Operation Area and/or Treatment Status Description of Operation(s) 

Plutonium Facility TA-55 Generation Active Primary facility for plutonium 
Waste Management recovery and R&D operations. 

Chemistry and TA-03 Generation Active Radiochemical analysis and 

Metallurgy Research Waste Management metallurgy operations; hot-cell 

Facility (CMR) operations. 

(DP-Site) Plutonium TA-21 Generation Inactive Plutonium processing and 

Facility (inactive) Waste Management recovery operations; TRU- 
contaminated wastewater 
treatment operations. 

Radioactive Liquid T A-50 Waste Management Active TRU-contarninated wastewater 
Waste Treatment treatment operations for various 
Facility (RL WTF) facilities at LANL. 

Radiochemistry Facility TA-48 Generation Active Radiochemistry operations. 

Size Reduction Facility TA-50 Generation Active Treatment ofTRU solid waste 
(inactive) Waste Management generated by plutonium 

operations, including size 

reduction and repackaging. 
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The plutonium recovery process handles primarily Pu-239 and Pu-242 

based samples. These are categorized based upon exact isotopic make- 

up into various MTs. The associated research activities involve other 

plutonium isotopes, different uranium isotopes, and minor amounts of 
several other radioisotopes. Plutonium R&D activities at the 
Radiochemistry Facility have generated very small amounts ofTRU 
debris waste similar to waste forms generated at the Plutonium Facility. 

Before 1979 and the transfer of plutonium operations to the TA-55 
Plutonium Facility, plutonium recovery and processing operations were 
conducted at the DP-Site Plutonium Facility located at T A-21; these 

operations were similar to those presently conducted at T A-55. Because 

these operations are similar, the wastes resulting from past operations at 
the DP-Site facility are the same as certain wastes currently generated at 
the TA-55 Plutonium Facility. 

Wastes generated at the DP-Site Plutonium Facility included those from 
the treatment of wastewater originating within TA-21 (see the Safety 

Analysis Report for the Waste Management Operations at T A-50 and the 
Radioactive Liquid Waste Treatment Facility at TA-21 [E-ETI WCRRF- 
REPORT-002]). Wastewater was treated using a process of flocculation, 

clarification, and vacuum filtration identical to that used in the RL WTF 
at TA-50. The effluent from the DP-Site treatment facility was piped to 
the RLWTF. The dewatered sludge generated from the DP-Site 
treatment facility was drummed and assayed prior to storage at Area G. 
Debris wastes were generated through routine maintenance and 

operations. 

Plutonium processing and R&D wastes are also generated by the 

treatment operations at the RLWTF and the WCRR Facility. Both 

facilities receive and treat waste from various LANL facilities where 
plutonium operations are conducted. Waste management practices at 

these facilities. 

Plutonium processing and R&D operations have been carried out at the 
CMR Facility since 1952. The CMR Facility is a large laboratory 
facility that houses diverse chemical and metallurgical operations 
involving TRU and non-TRU materials. Many of the TRU-waste 
generating operations involve chemical and metallurgical analysis of 
samples and materials produced at the Plutonium Facility. 

5.4.3 Pu-238 Processing 

The LANL Plutonium Facility is currently the only facility in the DOE 
complex that can handle substantial quantities ofPu-238 in 
unencapsulated forms. Prior to 1979, Pu-238 processing operations were 
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carried out at the DP-Site, and are presently carried out at the TA-55 

Plutonium Facility. Analysis ofPu-238-bearing samples is carried out at 
the CMR Facility. Plutonium-238 processing operations include 
chemical and radiochemical analysis, process tests and development, 

plutonium research, fuel recycling, heat source development and 

fabrication, and recovery ofPu-238 from scrap and residues produced 

by numerous feeds. 

Plutonium-238 operations at LANL were originally carried out at the 

DP-Site Plutonium Facility. In 1963, a plutonium fuels development 
building was constructed (TA-21-150) to support development ofPu- 
238 heat sources for space applications and for powering artificial 

organs; and to investigate of plutonium-containing ceramics as potential 

fuels for the Liquid Metal Fast Breeder Reactor Program. In 1965, two 
glovebox lines were installed in TA-21-4 to support Pu-238 metal 

production work. The DP-Site facilities were decommissioned in 1978- 
1981 following transfer of operations to the T A-55 facility (D&D report 
TWCP-14396). 

The Pu-238 recovery operations and heat source fabrication conducted 

at the T A-55 Plutonium Facility are segregated from the main recovery 

process into one wing of building TA-55-4, the 200 Wing. The Pu-238 
processing activities were strictly segregated from all other plutonium- 
processing activities because cross-contamination of the materials would 
adversely affect the quality and usability of the end products (TWCP- 

1037), allowing separate delineation ofPu-238 waste. 

The Pu-238 operations consisted of activities supporting both defense 

and,non-defense applications. Production of heat sources using Pu-238 
is a major non-defense activity at LANL. However, wastes from various 
processes were not segregated by funding source, waste-generating 

process, or waste-generating location (e.g., room or glovebox) until 

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 Pu-238 

operations. 

5.4.4 Decontamination and Decommissioning 

The LANL FWO Division currently manages the on-site D&D Program. 
Decontamination operations are the removal of unwanted radioactive 

material from facilities, soils, or equipment. Decommissioning is the 

process of removing a facility from operation, followed by 
decontamination. The purpose of the D&D Program is the cleanup and 
either remediation or demolition of facilities contaminated with 

radioactive, hazardous, or mixed waste. At LANL, D&D TRU waste 
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typically includes gloveboxes, high efficiency particulate air (HEPA) 

filters, equipment items (property-numbered [PN] and non-PN), and 

contaminated building debris. 

Significant D&D projects that have generated TRU waste currently in 

retrievable storage at Area G include the following: 

· T A-42 Incinerator Facility decommissioning (TWCP-17362) 

· TA-21 Plutonium Facility decommissioning (TWCP-14396) 

. TA-21 Filter Building decommissioning 

· TA-03 CMR Facility Filter Replacement (TWCP-6121) 

· On-going glovebox decommissioning at CMR and TA-55 Plutonium 
Facility 

5.4.5 Off-Site Source Recovery Project 

The mission of the Off-Site Source Recovery (OSR) Project is to 

recover and manage unwanted radioactive sealed sources from the 

public and private sector that present a risk to public health and safety, 

are excess and no longer wanted by a Nuclear Regulatory Commission 
(NRC) or Agreement State licensee, and either are a DOE responsibility 
or already owned by the DOE. Further information about the OSR 

Project is found in Acceptable Knowledge Summary Report for Off-Site 
Source Recovery Sealed Sources (OSR-MISC-003). The RRES- 
Transuranic Waste Characterization (CH) group currently manages the 
OSR Project. 

5.4.6 Off-Site Small-Quantity Generator Sites 

In addition to the TRU waste generated on-site, LANL also stores and 
manages TRU waste from the following three off-site generators: 

· The Inhalation Toxicology Research Institute (ITRI) currently the 
Lovelace Respiratory Research Institute, which is located on 

Kirtland Air Force Base on the outskirts of Albuquerque, New 
Mexico 

· The PANTEX site, which is located near Amarillo, Texas and owned 
by the DOE 

· Sandia National Laboratories, which is located near Albuquerque, 
New Mexico and owned by the DOE 
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5.5 Delineation of Physical Form and Waste Matrix 

The LANL procedure for assignment of WMCs is described in Assignment of 
Waste Matrix Codes (DTP-00-053). WMCs are applied in a manner consistent 

with the Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory 
Report (CAO-94-1005) (WTWBIR) and the DOE Waste Treatability Group 

Guidance (DOE/LLW-217). 

Solid waste is broadly divided based on physical form and is assigned to one of 
the three following Summary Category Groups (WIPP WAP Section Bl). 

Homogeneous Waste 

Homogeneous solids, or solid process residues, are defined as solid materials, 

excluding soil, that do not meet the NMED criteria for classification as debris 

(20.4.1.800 NMAC [incorporating 40 CFR 268.2(g) and (h)]. Included in the 

series of solid process residues are inorganic process residues, inorganic sludges, 

salt waste, and pyrochemical salt waste. Other waste streams are included in the 
Summary Category Group based on the specific waste stream types and final 

waste form. This Summary Category Group is expected to contain toxic metals 
and spent solvents. This category includes wastes that are predominantly by 
volume solid process residues. 

Soils/Gravel Waste 

This Summary Category Group includes S4000 waste streams that are 
predominately by volume soils/gravel. This Summary Category Group is 

expected to contain toxic metals. Soils/gravel are further categorized by the 

amount of debris included in the matrix. 

Debris Waste 

This Summary Category Group includes heterogeneous waste that is 
predominantly by volume materials that meet the criteria specified in 20.4.1.800 
NMAC (incorporating 40 CFR 268.2[g]). Debris means solid material exceeding 
a 2.36 inch (60 millimeter) particle size that is intended for disposal and that is: 

1. A manufactured object, or 
2. Plant or animal matter, or 
3. Natural geologic material. 

Particles smaller than 2.36 inches in size may be considered debris if the debris is 
a manufactured object and if it is not a particle of S3000 or S4000 material. 

The summary categories are further subdivided based on the major material 

components that comprise the waste matrix. The determination of physical form 
and waste matrix is based on the waste identification systems used at LANL and 
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include IDCs, RSWD codes, and TRUCON codes. In Attachment 7 the waste 

matrix descriptions are cross-referenced with the LANL waste identification 

systems. This cross-reference is the basis for assignment of individual waste 

containers to the appropriate waste matrix, and hence to the appropriate waste 

stream. 

NOTE: The types of waste identification codes which are available for an 
individual container depends on the age of the container. No 

container will have all three codes applied because the codes were 
never in simultaneous use. 

The history of waste management practices for TRU debris wastes at LANL is 

summarized in Table 7. Based on historical and present-day practices, the TRU 
debris waste streams are not delineated beyond the organic and inorganic 
categories to more detailed WMCs. Delineation to identify detailed waste streams 
such as metal or glass waste has been previously attempted (see original Sampling 
Plan, Rev 0 and Rev 2). However, as supplemental AK information is gathered on 
specific waste-generating operations, it has become apparent that detailed 

delineation cannot be reliably made because TRU waste management practices at 
LANL have historically not made such distinctions for waste management 
purposes. Further, the WMC assignment is based on the relative volume 
percentages of the different physical forms; whereas SNM tracking is based on 
the weight of waste items. 

Table 7. History ofTRU Debris Waste Management at LANL 

AEC Manual 
Date WIPP W AP Status WIPP W AP Chapter 0511 NDA Requirements 

1978-1983 Not implemented N/A Segregate combustibles Segregate combustibles 
and noncombustibles and noncombustibles 

1984-1987 Draft Attachment to Segregate combustibles Segregate combustibles Segregate combustibles 
LANL Certification and noncombustibles and noncombustibles and noncombustibles 
Plan 

IDC 004 and 005 

1987-1994 Final Attachment to Segregate combustibles N/A Segregate combustibles 
LANL Certification and noncombustibles and noncombustibles 
Plan 

IDC 004 and 005 

1995-2001 QAPP Released, Segregate by waste N/A Segregate by more 
New LANL streams to meet W AP detailed waste matrix to 
Certification Plan, requirements improve NDA results 
WIPP W AP 

2002-present WIPP W AP, LANL Segregate by waste N/A Consolidate similar 
QAPjP, LANL streams to meet WIPP waste matrices 
Certification Plan requirements 

N/A = not applicable 
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TRU debris wastes have been segregated into combustible and noncombustible 
categories, which are defined as follows. 

· Combustible waste forms include materials that can be reduced to an ash if 
desired but that do not require further processing to meet the requirements of 
the TRU Waste Acceptance Criteriafor the Waste Isolation Pilot Plant 
(WIPP-DOE-069) (WIPP WAC). Subcategories include plastic-based 
combustibles, cellulose-based combustibles, and miscellaneous (graphite and 
graphite crucibles). It was, and still is, 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, and still is, 
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 are chemically compatible and that 
met the WAC, can be combined into a single waste container. 

AK information for the physical form and material content of waste containers 
reflects this segregation practice. Therefore, debris waste that is by volume 
predominantly combustible (organic) items is delineated from waste that is by 
volume predominantly noncombustible items (i.e., heterogeneous noncombustible 
and combustible debris). 

As described in Acceptable Knowledge Reportfor Legacy Debris TA-55 Waste 
Streams Container Pu-239, TWCP-AK-2.1-015,R.2 (TWCP-12768), prior to 
1987 (when the first LANL certification plan became effective) 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 wastes were incinerated. Beginning in 1992, the TRUCON 
code LAl23 (Leaded Rubber and Metal Waste) came into use. LAI23 was 
assigned to waste containers of leaded rubber items that may also contain some 
fraction of metal debris, and a smaller fraction of combustible debris. Beginning 
in 2003, TRUCON code LAl25 (Mixed CombustiblelNoncombustible Waste) is 
used for containers that include leaded rubber items and other noncombustible 
waste. 

Prior to 1992, no waste identification code for leaded rubber items appears in the 
LANL TRU WM database. No Radioactive Solid Waste Disposal (RSWD) code 
specifically for leaded rubber items existed; the A-17 code was used for rubber 
materials and is assigned to the combustible debris waste streams. The 1987 

LANL certification plan defined item identification code (IDe) 005 (P2G) for 
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leaded rubber gloves; however, only IDC 005 appears in the TRU WM database. 
Therefore, for waste generated prior to 1992, leaded rubber waste cannot be 

distinguished for general noncombustible waste. 

The consequence of both historical and present waste management practices is 

that leaded rubber item have been largely managed as noncombustible debris, 

contrary to the WMC assignment of 5311 in DOE Waste Treatability Guidance 
(DOE/LLW-217). Therefore, in keeping with waste management practices at 

LANL, leaded rubber item are included in the waste stream description for LA- 
T A-55-30, and the relatively small number of containers that are identified as 
containing leaded rubber waste are assigned to LA- T A-55-30. 

It is also anticipated that leaded rubber items will also be present in LA-TA-55- 
19, Mixed Combustible Debris, particularly in containers generated prior to 1987. 
Project 2010 evaluates the overall composition of waste streams undergoing real- 
time radiography characterization according to Waste Characterization Data 
Reconciliation with Acceptable Knowledge and Acceptable Knowledge Accuracy 
Reporting (DTP-00-064) to ensure that the relative waste material parameter 
volumes are consistent with AK. Additional AK information regarding the 

physical form of debris waste (e.g., glass, metal, or plastic) is available from 
TRUCON codes (for waste generated since 1992) and from waste item-level 
descriptions that are assigned for the purposes of SNM tracking and 
accountability (for waste generated since 1987 at the Plutonium Facility). 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 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 the relative volumes of specific matrices. 

5.6 Delineation of Mixed and Non-Mixed Waste 

LANL TRU waste streams are broadly delineated as mixed or non-mixed. 
Generally, waste stream delineation to specific RCRA-regulated chemical 
constituents cannot be made because the waste packaging practices at LANL do 
not require segregation of waste on the basis of specific RCRA chemical 
constituents. The single exception to the general approach is a small number of 
containers generated from 1995 through 1999 at the CMR Facility by a process 
that employed vinyl chloride (D043). 

LANL waste streams are delineated as mixed or non-mixed based on the point of 
generation (TA-55 Plutonium Facility or other) and the considerations discussed 
in the following sections. 



AI( -00-019 ,R.t /IC I 

Effective Date: 09/25/03 Page 42 of 87 

5.6.1 Non-TA-55 Containers 

For containers that were not generated at the T A-55 Plutonium Facility, 
the following criteria are applied in determining the mixed/non-mixed 
status. 

· OSR Project waste is non-mixed based on AK documentation 
compiled in OSR Sealed Sources Acceptabie Knowledge Report 

(OSR-MISC-003,R.2) and the approved Waste Stream Profile Form 
(TWCP-12765). 

· Off-site waste received at Area G after the LANL facility RCRA 
permit was in effect (i.e., post-l 989) is non-mixed because the 

permit does not allow LANL to receive mixed waste from off-site 

generators. The waste containers received from Pantex meet the 

criterion. 

· Waste received at Area G from off-site generators prior to 1989 is 

mixed (unknown codes) pending further AI( investigation. The 

waste containers received from ITRI and Sandia National Laboratory 
meet the criterion. 

· Remote-handled waste from the CMR Facility hot cells is mixed 
(with potential for additional codes besides D008) pending further 

AKinvestigation. (Note that the TRU WM database reports only 
D008 for the RH containers.) 

· If there is valid analysis data for individual containers that 
demonstrates the contents are non-mixed, the container is delineated 
as non-mixed. 

· If there are process/status (PS) codes reported in the NMT WMS 
database for the container (e.g., some containers generated at the 

CMR Facility were managed through the TA-55 WMS), the 

container is evaluated based on the PS codes as described below for 
TA-55 Plutonium Facility containers. 

· If the waste was generated at any of the following points of 
generation, and resulted from Pu processing, Pu-238, or D&D 
operations, it is mixed based on the process knowledge compiled in 
this AKIS (see Section 7). 

- TA-03 CMR Facility 
- TA-21 Pu Facility 
- TA-50RLWTF 
- T A-50 WCRR Facility 
- T A-54 Area G 
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· If the waste was generated at any other point of generation, 
including the locations listed below, it is designated as mixed 
pending further AK investigation. 

- TA-35 Ten Site Lab 
- TA-39 Ancho Canyon 
- TA-42 Incinerator Site 
- TA-43 Health Research Lab 
- TA-48 RC Facility 
- T A-49 Frijoles Mesa 
- TA-50 WM Site 
- TA-53 LANSC 

· If the point of generation is unknown, or if the waste generating 

process is unknown, the waste is mixed pending further AK 
investigation. 

5.6.2 TA-55 Containers 

For retrievably stored containers generated at the T A-55 Plutonium 
Facility, the mixed/non-mixed delineation is based on PIS codes. At the 
TA-55 Plutonium Facility, individual waste items are identified with the 
generating operation by processlstatus (PIS) codes. AK of these 
operations is used to determine the RCRA chemical constituents in the 
waste associated with a particular PIS code. Waste containers can be 

generally delineated into mixed or non-mixed waste streams based on 
AK of chemical constituents associated with individual PIS codes. The 
PIS codes and the associated EPA HWNs are documented in the 

applicable AK operations reports, and are provided in a consolidated 
listing in Attachment 3, Table 3-4. 

The Pu-processing waste streams 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 ofHWNs associated with each PIS. 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. 

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 
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reassigned to corresponding mixed waste streams (Acceptable 
Knowledge Accuracy Report [AK-00-012]). 

The following criteria are applied in determining the mixed/non-mixed 
status. 

· If there is valid analysis data for individual containers that 
demonstrates the contents are non-mixed, the container is delineated 
as non-mixed. 

· Retrievably stored containers (i.e. generated prior to July 17,2001) 
that have no PIS code information are mixed based on process 

. knowledge compiled in this AKIS (see Section 7). 

· Retrievably stored containers that have PIS code information are 
evaluated as follows: 

- If one or more PIS code(s) associated with the container are 

mixed, the container is mixed. 

- For PIS codes that may be either mixed or non-mixed depending 
on the date of waste generation, the container date of generation 
is evaluated to determine if the container is mixed or non-mixed. 

- If all of the PIS codes are non-mixed, the potential presence of 
incidental lead (primarily leaded gloves and lead shielding) is 

evaluated. If incidental lead items are potentially present, the 
container is mixed. 

For newly generated containers generated at the TA-55 Plutonium 
Facility, the following criteria are applied in determining the mixed/non- 
mixed status. 

· ; Newly generated containers generated on or after July 17,2001 but 
'{jOprior to April 30, 2003, and that have not undergone VE, are 
.. evaluated as follows: 

- If one or more PIS code(s) associated with the container are 

mixed, the container is mixed. 

- For PIS codes that may be either mixed or non-mixed depending 
on the date of waste generation, the container date of generation 
is evaluated to determine if the container is mixed or non-mixed. 

- If all of the PIS codes are non-mixed, the potential presence of 
incidental lead (primarily leaded gloves and lead shielding) is 

evaluated. If incidental lead items are potentially present, the 

container is mixed. 
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· Newly generated containers (i.e. generated on or after July 17, 
2001), that have undergone VE, are evaluated as follows: 

If one or more PIS code(s) associated with the container are 
mixed in accordance with Appendix F in Performing Visual 

Examinations ofTRU Waste (NMT7-WI2-HCP-T A-55-0l3), the 
container is mixed. 

If all of the PIS codes are non-mixed, the potential presence of 
incidental lead (primarily leaded gloves and lead shielding) is 

evaluated. If the VE indicates the presence of incidental lead 

items, the container is mixed. 

· Newly generated containers generated on or after May 1, 2003, that 
have not undergone VE, are evaluated as follows: 

If the FWO TRU WM database and/or the NMT WMS system 
indicate that the contents of the container carry EP A HWN s, the 
container is mixed. 

- If the FWO TRU WM database and/or the NMT WMS system 
indicate that the contents of the container carry no EPA HWNs, 
the container is non-mixed. 

5.7 Assignment of Unique Waste Stream Identifiers 

The individual container sets that are delineated following the process outlined in 
Figure I are assigned unique LANL waste stream identifiers. Table 8 summarizes 
the delineated waste streams. 

All LANL waste streams are assigned the prefix "LA-." The key in Table 9 is 

used in assigning the unique identifiers. If more than one waste stream exhibits 
the same characteristics (e.g. mixed homogeneous inorganic, solidified), the waste 
streams are numbered sequentially using a two-digit integer. A suffix is added to 
provide additional information about the waste form (e.g. cemented inorganics) 
waste packaging (e.g. remote-handled) or waste origin (e.g. ITRl). 

There are two waste stream IDs for which there are approved Waste Stream 

Profile Forms (WSPFs) that predate the implementation of the identification key 
described above. These are LA-TA-55-19, Mixed Combustible Debris Waste; and 
LA-TA-55-30, Mixed Heterogeneous Debris Waste. 
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Tabte9. Unique Waste Stream Identifier Key 

Acronym Definition 

238 Pu-238 

C Combustible 

CIN Cemented inorganics 

COR Cemented organics 

D Debris 

DD Decontamination and Decommissioning 

H Heterogeneous 

IN Inorganic, solidified 

ITRI Inhalation Toxicology Research Institute 

LA Los Alamos 

M Mixed 

N Non-mixed 

NC Non-cemented 

OR Organic, solidified 

OS Off-site Source [Recovery Project] 

PTX Pantex 

RH Remote-handled 

SG SoiVGravel 

SNL Sandia National Laboratories 

SOR Solidified organic 

TA Technical Area' 

V Vermiculite 
a 

There are two waste stream IDs for which there are approved Waste Stream 
Profile Forms that predate the implementation of the identification key 
described above. These are LA- T A-55-19, Mixed Combustible Debris Waste; 
and LA- T A-55-30, Mixed Heterogeneous Debris Waste. 

Page 48 of 87 
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To facilitate a logical and efficient approach to waste certification and 
characterization, waste streams may be further delineated into lots based on 

current location. This allows characterization of portions of waste streams as they 
become accessible. The assignment of waste stream lots is based on current TRU 
waste retrieval and certification plans. 

Available information required by the WIPP W AP for each waste stream is 

included in the waste stream summaries located in Appendix A of this AK 
Report. 

6.0 RADIONUCLIDE CONTENT OF THE TRU WASTE STREAMS 

6.1 Pu-238, Pu-239;Pu-240, Pu-24l, and Pu-242 

The primary Pu MT inputs for the plutonium recovery process are listed in Table 
10. The designation material type (MT) is used to describe the isotopic 
composition of common blends of radioactive materials used within the DOE 
complex. The primary MT that feed into the plutonium recovery process is 

weapons grade plutonium (MT 52). However, the other MTs are occasionally 
introduced as feed material. 

The TA-55 Plutonium Facility maintains two separate Pu-recovery process lines; 
one for Pu-238 based isotopic materials (heat source plutonium); and one for Pu- 
239 (weapons grade plutonium) and Pu-242 (reactor grade plutonium) recovery. 
LANL TRU waste streams are delineated according to the major plutonium 
isotopes expected to be present in the waste based on generator assay records: Pu- 
239 or Pu-238. 

Generator records distinguish waste from each process using an "MT" notation. 
MTs 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 MTs 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-contaminated rags were 
ashed. Both Pu-238 and Pu-239 based materials were sent through this operation, 
resulting in waste of mixed MT. However, the majority ofPu-238 and Pu-239 
operations are segregated, allowing separate delineation ofPu-238 waste streams. 
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Table 10. Average Isotopic Content of Plutonium MTs and Enrichments 

Upper Bounds for Dimensionless 
Plutonium Isotope (Wt. %) and Half-Life Weight Ratios 

a 

Material Pu-242 Pu-244 
Type Pu-238 Pu-239 Pu-240 Pu-241 (376,300 (8.26 x U-234/ U-235/ Am-241/ 
(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. 

Sources: TWCP-698, TWCP-8003 

Recovery operations are not expected to alter the Pu isotopic ratios of the feed 
material. The MT used in the operation generating each waste item is documented 
on generator records; however, in many cases, items of different MTs are 
packaged into the same waste drum, so that a variety ofpu isotopic ratios may be 
detected by radioassay. In addition, cross-contamination of equipment with 
different MTs can lead to variable MTs detected by radioassay, particularly in the 
thermal decomposition unit (PIS 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 of Pu-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 if necessary. 
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6.2 U-233, U-234, U-235, and U-238 

U-233 and U-238 are not normally components of the Pu-239 MTs handled at 
T A-55. U-235 would be present from the decay of Pu-239 only at 0.1 percent 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 prçsent 
are generally not available. Project 2010 assay personnel analyze for and 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, if the 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 MT inputs are listed in Table 11. 

Table 11. Average Isotopic Content of Uranium Material 
Types and Enrichments (Wt. %) 

Material 
Type (MT) 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-981O). The NDA-measured values for Pu-238 and 
U-235 provide the basis for estimating the U-234 content (TWCP-12684). IfPu- 
238 is detected in the waste container, U-234 can be assumed to be present as an 
alpha decay product. IfU-235 is detected in a waste container, the MT 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 of uranium 
in the waste material. The standard uranium MTs provide an estimate of the ratio 
ofU-234 to U-235 for the material likely to be input to recovery operations. The 
content ofU-234 in the Pu-239 MTs is calculated as the sum ofthe contributions 
expected from decay ofPu-238, with a value of 0.427 used for the ratio ofU-234 
to Pu-238; and from uranium input to the operation, with the value of 0.014 
conservatively used for the ratio of abundances ofU-234 to U-235 in typical 
uranium MTs. 
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6.3 Am-241 

The estimated Am-24 1 content in LANL TRD waste is summarized in Table 12. 
AK on the MT 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 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 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, D, 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. 

Table 12. Estimated Am-241 Content in Solid TRU Waste 

Material Type Am-241 Content 
(MT) g Am-241/g Pu Ci Am-241/g Pu Factor* 

MT-51 6.05E-4 2.099E-3 0.625 

MT-52 1.59E-3 5.530E-3 1.700 

MT-53 2.92E-3 1.014E-2 3.210 

MT-54 6.41E-3 2.225E-2 7.330 

MT-55 8.27E-3 2.869E-2 9.860 

MT-56 9.50E-3 3.297E-2 11.600 

MT -57 2.08E-2 7.202E-2 27.900 

MT-42 

84% 2.56E-2 8.887E-2 30.400 
90% 1.50E-2 5.220E-2 16.700 
95% 7.26E-2 2.521E-2 76.000 

MT -83 

83% 1.71E-3 5.920E-3 2.040 
90% 1.12E-4 3.903E-4 0.126 

SOURCE: Material Type Isotopic Compositions (TWCP-0698) 
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6.4 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-24 1 (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-5l64, TWCP-5l65). 

· Actinium (Ac)-227, the decay-chain daughter of Pa-23 1, is expected to be 

present in trace amounts where Pa-23 1 is present, but at several orders of 
magnitude less than Pa-231. 

6.5 Cs-137 and Sr-90 

Cs-137 is a product of the 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-5l64, TWCP-5l65). 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-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 waste. 

Based on interviews of SME, no spent nuclear fuel or other material containing 
Sr-90 were introduced into the TRU Pu recovery waste streams (TWCP-882). 
During review ofWPFs and database records from the TRU WM database, use of 
material containing Sr-90 was identified in 771 drums of waste originating from 
T A-03 and T A-2l. WPFs indicate processing of fuel pins in metallography 
operations and of samples of Hanford Tank waste in chemistry experiments. 

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 of the requirement that an estimate of Sr-90 content be made, the 

following approach is taken at LANL. 
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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 yr) 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-137 may be used as a marker 
for Sr-90 activity ratio of I: I, yielding an estimated value for 8r-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 ofSr-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 un-retained 
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 molten salt phase in a pyrochemical extraction and 

reduction. Any reduction of Sr by calcium metal (Cao) in the DOR process will 
behave like residual Cao 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 
negative than the reduction potential of the Ca/Ca++ 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, Pu is 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" 8/25/88). Although the exact Sr/Cs 
ratio is difficult to ascertain, Cs-137 and Sr-90 are both estimated to be at weight 
fractions around 10-9 percent in Pu received into LANL. 

From the above discussions LANL assumes that Cs-137 and Sr-90 are each 

present at about 10-7 percent 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 of Cs-13 7. 

6.6 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 
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codes (TWCP-882, amended by TWCP-5166). The list (see Table 13) 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. 

During Project 20 I 0 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 (DTP-00-064). 

7.0 MATERIAL INPUTS TO WASTE GENERATION OPERATIONS 

The feed materials for plutonium processing operations that generate TRU waste are 
listed in Table 14. These feed materials are obtained either from the Plutonium Facility 
storage vault, as outputs from various other Pu-processing 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. 
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Table 13. Secondary Radionuclides in Plutonium Processing TRU Waste 

Secondary 
Radionuclide PIS Code Generating Waste 

Actinium-227 AD, ARl, BC, CV, FF, HGMS, LIBS, PF, SRL, WM, XO. 

AO, AP, CA, CD, CF, CLX, CXL, DOP, EV, FA, HCD, HD, HP, lA, LR, MA, 
OH, PI, PR, PRR, PS, SS, SX, WE, XP; plus trace amounts expected in TRU waste 

Americium-24I generated by nearly all PIS codes, due to ingrowth from Pu-24l 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-l44 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 PIS codes, due to 

ingrowth from Am-24 I decay. 

Protactinium-231 BC (1989), JA (1989), 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, OI, 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, 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, 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, TSC, UPS, US, US2, VC, VPl, 
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, A TL, 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, 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, TSC, UPS, 
US, US2, VC, VPl, VP2, VP3, VUL, ZD). 

Sources; TWCP-882, TWCP-5166, TWCP-9499, TWCP-15412, TWCP-15414. 
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Table 14. Feed Materials for Plutonium Processing Operations 

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-l ); 

potentially contaminated with chromium (0007), Miscellaneous operations: APD (C-AAC 
lead (D008), and mercury (0009) (formerly CLS-l) solutions); ACL, ICP (T A- 
. C-AAC (formerly CLS-I) solutions 

55 solutions) 

potentially contaminated with mercury (0009) and Nitrate operations: CF, HP 
lead (0008), as well as RCRA-listed organic 

substances used as solvents, including acetone 
(F003), butyl alcohol (butanol, F003), carbon 
tetrachloride (0019), chlorobenzene (F002, 
0021), chloroform (0022), methanol (F003), 
methylene chloride (F002), tetrachloroethylene 

(F002, 0039), xylene (F003) (CI-25/TWCP-3547). 

Anode heels Typically contaminated with RCRA-regulated Nitrate operations: AS, BF, BU 
heavy metals cadmium (0006), chromium (0007), Pyrochemical operations: RA, SS 
lead (0008), and silver (0011). Heavy metals 
arsenic (0004), mercury (0009), 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 SS (electrorefining step). 

Ash from PIS codes ETD, IS, SB, Usually suspect contaminated with barium (0005), Miscellaneous operations: CK, CV, FDL, FLU, 
TOC, or from other OOE facilities cadmium (0006), chromium (0007), lead (0008), SO,XP 

and silver (0011). Arsenic (0004), mercury Nitrate operations: AL, AT, ATL, ED, HGMS, (0009), and selenium (0010) metals are 
HRA, IS, MPO, 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 
~isassembled 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&O feed Variable purity; mayor may not contain RCRA Miscellaneous operations: AD, CV, EXT, HRS, 
materials; various isotopes and substances 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, 00, POSM, metals cadmium (D006), lead (0008), mercury Nitrate operations: CD, HCD, HD, LG2 PRR) (0009), silver (00 I I), and possibly chromium 

(0007) Special processing operations: DO, POSM 
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Table 14. Feed Materials for Plutonium Processing Operations (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: APO 
contaminated with Pu (e.g., sand, metals silver (DOl I), cadmium (D006), mercury Nitrate operations: A TL, BAC, CPOD, CR, ED, 
slag, tools, crucibles, metal, glass, (D009), lead (D008), and possibly chromium (DOO7) 

ETD, OMS, HGMS, IS (combustible material), plastic, labware, scrap, rags, LOI (non-combustible material), MAG, MAS, 
glovebox sweepings, pump oils, MELL (cellulosic material), ML (metal 
HEPA filters) equipment), NC (non-combustible material), NL 

(non-combustible material), PA (glovebox 
sweepings), PAF, RO (organics), SC, SP, TSC 
(cellulosic material), VC, ZO 

Pyrochemical operations: PK (hardware, metal, 
anode chips from other PIS codes) 

Special processing operations: ACD, DO, SB, SL 

MSE salts Typically fairly pure, suspect contaminated with Chloride operations: MB, MS 
barium (DOO5) 

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; mayor may not contain RCRA Miscellaneous operations: FOL, SO 
substances 

Pyrochemical operations: ER, SO, 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, EL W, EV AC, 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: A TL, BM, BU, MF, PAF, 
VPI 

Pyrochemical operations: CRD (variable purity), 
MO, SCB, SS, SSMD 

Special processing operations: ACC (variable 
purity), PI (variable purity), PPO, POSM, RM, 
SB 

Pu oxalates Typically fairly pure, no RCRA substances present Nitrate operations: CC, DF, HC 
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Table 14. Feed Materials for Plutonium Processing Operations (Continued) 

Potential Presence of RCRA-Regulated PIS Codes and Associated Operation 
Feed Material Substances* Areas 

Pu oxides Variable purity oxides from PIS codes RB, RBI Metal operations: OOP (high-purity Pu and 
and others, and from the vault; suspect other radionucIides as oxides) 
contaminated with RCRA-regulated heavy metals 

Miscellaneous operations: CK, CV, EOe, cadmium (0006), chromium (0007), and lead 
EXT, FDL, FLU, IB, LI, LlBS, SO, STF, VS, (0008) 
XP 

High purity oxides from PIS codes CA, DO, and Nitrate operations: A TL, BL, CH, CPOD, DP, MA, and from the vault; mayor may not contain 
ED, FC, HRA, LC, MPD, 00, PT, RB, RBI, RCRA substances 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 (0005) are present 

Miscellaneous operations: EXT, IB 

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 andlor tantalum High purity metals, potential leaching of Chloride operations: PUB 
residues from decIadding of Pu- chromium (0007) from stainless steel if subjected 
Be sources to strong acid 

. . * The information In thiS colunm IS highly generahzed. Apphcablhty of specific HWNs to an operatIOn 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. 



AK-00-019,R.1/ICI 
Effective Date: 09/25/03 Page 60 of 87 

. A wide variety of matrices contaminated with Pu above the DL, such as ash, salts, 

equipment, and solutions 

. Experimental R&D feed materials 

7.1 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 of EP A HWN s. In this section, discussion of the chemical inputs are 
divided into the following categories: 

. Acids and bases 

. Gases and cryogenic fluids 

. Metals 

. Inorganic chemicals 

. Organic chemicals 

7.1.1 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 of these chemicals in the recovery 
operations for the following reasons: 

· 
. 0001 (oxidizer), 0002 (corrosivity), and 0003 (reactivity) do not 
'apply to the solid waste because there are no free liquids in this 

waste. 

· 0001,0002, and 0003 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 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. 

· 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 
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Table 15 provides a list of these acids and bases, their HWN, PIS codes 
in which they were used, and the applicability ofthe HWNs to the use of 
these chemicals in plutonium processing. 

7.1.2 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 VlIl 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 recovery operations are identified in 
Appendix VlIl 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 of these 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 15 provides a summary of these gases, their HWN, PIS codes in 
which they were used, and the applicability of the HWN s to the use of 
these chemicals in plutonium processing. 

The gas cylinders are not discarded with TRU wastes. Additional 
reasons the HWNs are not applicable include: 
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Table 15. Acids, Bases, and Gases Used in Plutonium Processing Operations 

Acid, Base, or Gas and PIS Code in 

Which It Was Used Comments on Applicability of RCRA Codes 

Appendix VIII Gases: P056 (fluorine), P078 (nitrogen dioxide) and P095 (phosgene) are not 

. Fluorine (PIS CV, FDL, FLU. 
applicable to the use of these gases in the recovery operations. 

PI, SO) Compressed gas cylinders are kept outside of the gloveboxes; most are 
even outside the building, and the gases are plumbed into the glovebox 

. Hydrogen fluoride (PIS MP, PI) (TWCP-4164). Thus, the gas cylinders are not discarded with TRU 

. Nitrogen dioxide (PIS HRS) wastes. 

. Phosgene gas (PIS PTP) 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. 

Formic acid (PIS EV) Ul23 not applicable because there is no record of unused or unspent 
chemical in the glovebox. 

Hydrofluoric acid (PIS AC, ACI, AC2, U134 not applicable because there is no record of unused or unspent 

AC3, AX, SA) chemical in the glove box. 

Perchloric acid (PIS AD, AC, ACl, DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
AC2, AC3, AX, SA) despite the possible production of perchlorate salts in perchloric acid 

solutions because: 

. 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. 

Non-Appendix VIII Acids: ascorbic DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
acid, formic acid, hydrochloric aCid. to the solid waste because there are no free liquids in this waste. 
hydrofluoric acid, nitric acid, oxalic 
acid, phosphoric acid, stearic acid, 
sulfuric acid, and superacids t e.g., 
HS03F) (Multiple PIS codes) 

Non-Appendix VIII Bases: calcium DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 
hydroxide, magnesium hydroxide, to the solid waste because there are no free liquids in this waste. 
potassium hydroxide, and sodiurr: 

hydroxide. (Multiple PIS code~; 

Non-Appendix VIII Gases: DOOI (oxidizer), D002 (corrosivity), and D003 (reactivity) do not apply 

argon, carbon dioxide, chlorine to the solid waste because there are no free liquids in this waste. 
dioxygen difluoride (FOOF), 
halogen fluorides, hexafluoroelhan~, 
hydrogen chloride, krypton fluoride, 

methane, nitrogen (gas), nitrogen 
(liquid), perfluoropropane, and 

tetrafluoromethane (Multiple PIS 

codes) 
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· D002 (cOITosivity) 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 recovery operations because of the 

manner in which these gases are used in the operations 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 
operations covered by this report. 

7.1.3 Metals. The following metals used in the recovery operations 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 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 
EP A HWN, the PIS codes in which the metal is used, and the 
applicability of the EPA HWNs for use of these metals in the recovery 
operations: 

· Alkaline earth metals (D003) are used in PIS codes AC, ACl, AC2, 
and OR; it is possible that one or more of these are pyrophoric. 
However, EP A HWN D003 does not apply to PIS codes AC, AC 1, 
AC2, or 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 (D006) applies to a limited number of anode heels 
produced in PIS codes ER, PX, and SS using cadmium as a solvent. 

· Lead (D008) is used in PIS codes DOP, ER, KBTF, PX, and SS. For 
combustible waste, EPA HWN D008 is applicable to PIS codes 



AK-00-019,R.l/ICI 
Effective Date: 09/25/03 Page 64 of 87 

DOP, KBTF, and PX. For PIS codes ER and SS, D008 is only 
applicable to the metal waste (TWCP-5167). 

· 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 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 VIlI 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, 0007) was used in PIS code WE. 
However, EP A HWN 0007 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. 

Table 16 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 plutonium processing. 

7.1.4 Inorganic chemicals. Several inorganic chemicals used in recovery 
operations are identified in 40 CFR Part 261 or in Appendix VIlI of that regulation as having 
hazardous characteristics. Table 16 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 plutonium 
proceSSIng. 

Thefollowing inorganic chemicals used in the recovery operations are 
not identified as having hazardous characteristics in 40 CFR Part 261, 
including Appendix VIlI 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, 
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Table 16. Use of RCRA-Regulated Metals and Inorganic Chemicals 
Used in Plutonium Processing Operations 

Inorganic Chemicals, Metals and 
PIS Codes in Which They Were 

Used Comments on Applicability of RCRA Codes 

Alkaline earth metals (PIS AC, ACt 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) D007 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) 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 (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) DOOI (oxidizer) does not apply to the use of this chemical in PIS code FF 
because it was sent to cement fixation (TWCP-5l58). 

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 VP1; 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, D007 (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 16. Use of RCRA-Regulated Metals and Inorganic Chemicals 
Used in Plutonium Processing 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 PIS codes CW and CX due to the use of silver 
salts (PIS ACl, CPOD, CS, CSE, DO, nitrate for chloride titrations under PIS codes CS, CSE and SE until 1993. 
SE) The solution and precipitates were processed by hydroxide precipitation 

under PIS codes CW and CX. 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 (PIS EL) D003 does not apply in this case because excess sodium is dissolved in 

Dowanol 80 to form a stable sodium salt. 

Sodium chromate (PIS PT) D007 (chromium) applies to PIS code PT due to the use of sodium chromate 
in the separation of thorium from plutonium and americium. 

Stainless steel (contains chromium, PIS 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 PIS code WE. 

Tin-lead solder (sensors in PIS BT) D008 is only applicable to the metal waste from this PIS code, and not to the 
combustible waste. 

Uranium nitride, depleted (PIS FF) D003 (reactivity) does not apply to the use of uranium nitride in PIS 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. 
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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. 

7.1.5 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: I-propanol, 3-in-l 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, Dowanol80 (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 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-21 (as coolant), silicon adhesive, silicon defoamer, sugar, 
surfactants, tetraethyl amine hydrochloride, tetraethyl amine 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 17 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. 
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Table 17. Use of RCRA-Regulated Organic Chemicals Used in Plutonium 
Processing 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 
and MOX), APD. CF, CIS, non-porous and do not absorb liquids, and any metal or glass in contact with this 
CW, HP, ME 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 MOX because it was only used outside 
the glovebox. 

Acetonitrile (PIS code AC2) . V003 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, 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, CF, 
APD, CF, and HP) 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 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. 

Chlorobenzene (PIS codes . F002 does apply to all debris waste generated by PIS codes CLS, CW, APD, CF, 
CLS, CW, APD, CF, and HP) and HP. 

Chloroform (PIS codes AC, . D022 (chloroform) applies to PIS codes AC, ACI, AC2, APD, FF andXO. 
ACI, 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 I, I ,2-trichloro 1,2,2-trifluoroethane. 
CA, DA, MA, MW, PD, PF, 

SCB, SRL, VA, VD, WE and 

XÜ) 
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Table 17. Use of RCRA-Regulated Organic Chemicals Used in Plutonium Processing 

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 PIS code AD, CW, CLS, CF, APD 
SO, CW, CLS, CF, APD) in which methanol 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 glovebox. 

Methylene chloride (PIS codes . F002 applies to all debris waste generated by PIS code ACl, XÜ, XD, WM, HP, 
ACl, XO, XO, WM, HP, CW, CW, CLS, CF, APD. Metal and glass are non-porous and do not absorb liquids, 
CLS, CF, APD) 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. 
MA and XO) 

. FOD5 applies to all debris waste generated by PIS codes MA and XÜ, 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, l, 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 17. Use of RCRA-Regulated Organic Chemicals Used in Plutonium Processing 

Operations (Continued) 

Organic Chemical and PIS 

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. 
CF, CLS, CW, HP 

. D039 does not apply to PIS code CV because it was used as a coolant outside the 
glovebox. 

. 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 T A-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. 

I, I , 
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 (PIS codes . D040 (trichloroethylene) applies to PIS codes EL, FF, MA, ME, XO, WM, and 
CK, EL, FF, MA, ME, and XO. 
XO), XO, WM 

. D040 does not apply to PIS code CK because this chemical was used as a coolant 
outside the glovebox. 

. FOOl applies to all debris waste generated by PIS code MA, in which this 

chemical was used as a degreaser 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 17. Use of RCRA-Regulated Organic Chemicals Used in Plutonium Processing 

Operations (Continued) 

Organic Chemical and PIS 

Codes in Which It Was Used Comments on Applicability of RCRA Codes 

I, I ,2-trichloro 1,2,2- . F002 applies to all debris waste generated by PIS codes DA, MA, WM, XO, and 
trifluoroethanc (ingredient in XO. Metal and glass are non-porous and do not absorb liquids, and any metal or 
Freon and Freon TF) glass in contact with this chemical would have been air-dried before being 

(PIS codes CA, DA, MA, MW, 
discarded as waste. However, these waste streams also contain a small 
percentage of combustible waste that could be contaminated with this organic 

PD, PF, SCB, SRL, VA, VD, 
chemical. 

WE, XO, and XO) 
. F002 does not apply to PIS codes CA, MW, PD, SCB, SRL, VA, 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 PIS code PF, where Freon was used as a coolant for a 

cutting saw, not as a solvent. 

Xylene (PIS codes CLS, CW, . F003 does apply to all debris waste generated by PIS codes CLS, CW, APD, CF, 
APD, CF, and HP) and HP. 

DOOI (ignitability) and D003 (reactivity) do not apply 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 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. 

· 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 that does not meet the WIPP WAC is 
prohibited from being shipped to the WIPP. 
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8.0 ASSIGNMENT OF HAZARDOUS WASTE NUMBERS 

The LANL requirements for assignment ofEPA Hazardous Waste Numbers (HWNs) are 
given in Acceptable Knowledge Documentation (QP-00-021). The WIPP WAC Section 

B4-3b sets minimum baseline requirements for determination and application ofEPA 

HWNs to TRU mixed waste streams. After compiling all of the required AK information 

in an auditable record (such as the AKIS), the AK information is reviewed first to 

determine if the waste is listed under 20.4.1.200 NMAC (incorporating 40 CFR ~261), 

Subpart D. The information is then reviewed to determine if the waste may contain 

hazardous constituents included in the toxicity characteristics specified in 20.4.1.200 

NMAC (incorporating 40 CFR ~261), Subpart C. 

If a toxicity characteristic contaminant is identified and is not included as a listed waste, 

assign the toxicity characteristic code unless data are available that demonstrate that the 

concentration of the constituent in the waste is less than the toxicity characteristic 

regulatory level. When data are not available, the toxicity characteristic hazardous waste 
code for the identified hazardous constituent shall be applied to the mixed waste stream. 

[B4-3b ]. 

8.1 F, K, and P Listings 

FOO I, F002, F003 and F005 apply to combustible and non-combustible waste 

generated by several ofthe 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 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 Pl20 assignment would be used only if waste resulted from 

spillage of this material or from disposal of un-reacted/unspent material. No un- 
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 
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who worked with the material, indicate that a P120 assignment is not necessary 
(TWCP-1208l). 

There are no K-listings applicable to LANL TRU waste. 

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, 0006, 0007,0008,0009, DOlO, DOll, D018, DOI9, 

D02l, 0022, 0035, D038, D039, and 0040. 

Based on information summarized in the AK reports, waste generated by several 
PIS codes are conservatively assigned EP A 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 
operations 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. The decision to assign 
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 3-4 in 

Attachment 3 summarizes the relationship between various D-codes and the PIS 
codes. 

The following PIS codes are assigned only D008 due to the presence ofleaded 
gloves: AAP, ACC, AO, BA, BAC, BC, BL, BM, CA, CC, CH, COD, CR, CRD, 
OA, DF, DP, FA, FC, GMS, HC, HRS, IN, lA, 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. 

Table 18 lists the EPA Hazardous Waste Numbers present in LANL waste 

streams. 

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 LANL. A waste management 
procedure written to cover operations at the newly opened Plutonium 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). Currently, TA55 
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Table 18. EPA Hazardous Waste Numbers Present in LANL TRU Waste 

Chemical Abstract 
WIPP- 

EPA HWN Specific Chemical or Element 
Services Number 

Permitted 
Waste 

Toxicity Characteristic Waste 

D004 Arsenic 7440-38-2 Yes 

D005 Barium 7440-39-3 Yes 

D006 Cadmium 7440-43-9 Yes 

D007 Chromium 7440-47-3 Yes 

D008 Lead 7439-92-1 Yes 

D009 Mercury 7439-97-6 Yes 

DOlO Selenium 7782-49-2 Yes 

DOll Silver 7440-22-4 Yes 

DOl8 Benzene 71-43-2 Yes 

DOl9 Carbon Tetrachloride 56-23-5 Yes 

D021 Chlorobenzene 108-90- 7 Yes 

D022 Chloroform 67-66-3 Yes 

D026 Cresol 1319-77-3 Yes 

D027 1,4-Dichlorobenzene 106-46-7 Yes 

D028 1,2-Dichloroethane 107-06-2 Yes 

D029 I,I-Dichloroethylene 75-35-4 Yes 

D030 2,4-Dinitrotoluene 121-14-2 Yes 

D032 Hexachlorobenzene 118-74-1 Yes 

D034 Hexachloroethane 67-72-1 Yes 

D035 Methyl ethyl ketone 78-93-3 Yes 

D036 Nitrobenzene 98-95-3 Yes 

D037 Pentachlorophenol 87-86-5 Yes 

D038 Pyridine 110-86-1 Yes 

D039 Tetrachloroethylene 127-18-4 Yes 

D040 Trichloroethylene 79-01-6 Yes 

D043 Vinyl chloride 75-01-4 Yes 

F-listed waste 

FOOl Spent Halogenated Solvents Yes 

Tetrachloroethylene 127 -18-4 
Trichloroethylene 79-01-6 
Methylene chloride 75-09-2 

1, 1,1- Trichloroethane 71-55-6 

Carbon tetrachloride 56-23-5 

Chlorinated fluorocarbons NA 
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Table 18. EPA Hazardous Waste Numbers Present in LANL TRU Waste 
(Continued) 

Chemical Abstract 
WIPP- 

EPA HWN Specific Chemical or Element 
Services Number 

Permitted 

Waste 

F002 Spent Halogenated Solvents Yes 

Tetrachloroethylene 127-18-4 

Methylene chloride 75-09-2 

Trichloroethylene 79-01-6 

1,1,1- Trichloroethane 71-55-6 

Chlorobenzene 108-90-7 

1,1,2- Trichloro-l ,2,2-trifluoroethane 76-13-1 

Ortho-dichlorobenzene 95-50-1 

Trichlorotluoromethane 75-69-4 

1,1,2- Trichloroethane 79-00-5 

F003 Spent Non-Halogenated Solvents Yes 

Xylene 1330-20-7 

Acetone 67-64-1 

Ethyl acetate 141-78-6 

Ethyl benzene 100-41-4 

Ethyl ether 60-29-7 

Methyl isobutyl ketone 108-10-1 

n-Butyl alcohol 71-36-3 

Cyclohexanone 108-94-1 

Methanol 67-56-1 

F004 Spent Non-Halogenated Solvents Yes 

Cresols and cresylic acid 1319-77-3 

Nitrobenzene 98-95-3 

F005 Spent Non-Halogenated Solvents Yes 

Toluene 108-88-3 

Methyl ethyl ketone 78-93-3 

Carbon disulfide 75-15-0 

Isobutanol 78-83-1 

Pyridine 110-86-1 

Benzene 71-43-2 

2-Ethoxyethanol 110-80-5 

2-Nitropropane 79-46-9 
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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 DOOI code (TWCP-3943). 

. Chemical Waste Disposal Requests, 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-70l) 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 inspe~tors to verify the generator's WODF 
statement (TWCP-70l, Sections 3.8.5 to 3.8.6) (Performing Visual Examinations of 
TRU Waste [NMT7-WI2-HCP-TA55-013]). 

. In addition to the above-mentioned prohibitions on explosives in waste, explosives 

were altogether prohibited until installation ofthe 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 OF), reactive, or corrosive. 

. The Project 2010 Certification Plan and TWIDs prohibit liquids in waste and verified 
by waste management. 

Hence, corrosive wastes have been excluded from solid wastes through the prohibition of 
liquids. 

Controls have also been in place to ensure the exclusion of ignitable constituents. DOa 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 
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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 of the 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 Project 20 I 0 

characterization 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 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 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 F acility 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 Assessmentsfor LANL TRUCON Codes [DOE/WIPP-89- 
004]). During the AK search, additional chemicals were identified that necessitated a new 
compatibility analysis, which has been completed. 
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11.0 VERIFICATION THAT PROHIBITED ITEMS WERE CONTROLLED 

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. 

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-373I, 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, 
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." 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). 
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The Project 20 I 0 Certification Plan, current revision, and the TWIDs prohibit 
compressed gases, free liquids, nonradionuc1ide pyrophorics, sealed containers greater 

than four liters in volume, or greater than I percent radionuc1ide 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 the operations AK reports. 

. In the cement fixation operation (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 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, R TR 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 offree 
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, 
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sealed containers greater than 4L are opened, and other items removed and segregated. 

Project 2010 accomplishes this using Prohibited Item Dispositioning (DTP-00-076). 

14.0 DESCRIPTION OF THE NUMBER OF CONFINEMENT LAYERS USED FOR 
W ASTE 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 AK Information Summary but are not used for drum 
certification unless they are verified by RTR or were assigned after implementation of 
procedures approved 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 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 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 of usage: 

· Visual Examination (VE)/RPK batch data reports (if available) 

· RTR batch data report indication of the observed layers of packaging 

· Ifpackaging filter information is indeterminate, use the TRUCON code for "no filters 
in packaging" 
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. If R TR 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 is assigned correct 
TRUCON codes. 

15.0 CORRELATIONS BETWEEN WASTE STREAMS 

15.1 Plutonium Processing Waste Streams 

Plutonium processing debris waste streams 

LA-TA-55-19, LA-NCD01, LA-TA-55-30, and LA-NHDOI are correlated debris 
waste streams generated by plutonium processing, recovery, and R&D processes 
at the major LANL facilities for these operations: the DP Site Plutonium Facility, 
the TA-55 Plutonium Facility, and the CMR Facility. A very small number of 
containers originate from R&D operations at on-site small quantity generators 
such as the TA-48 Radiochemistry Facility. LA-NCDOI is the non-mixed 
counterpart to LA-TA-55-19; LA-NHDOI is the non-mixed counterpart to LA- 
TA-55-30. The two mixed waste streams have the same EPA HWNs assigned 

because the waste in each waste stream was generated from the same operations. 

Similar waste items are found in the waste streams, with LA-T A-55-19 and LA- 
NCDOI expected to consist of predominantly combustible debris items, and LA- 
TA-55-30 and LA-NCDOI predominantly noncombustible debris items. Thus LA- 
TA-55-19 and NCDOI are assigned the same WMC, S5300, and the same major 
and minor waste material parameters (WMPs). LA-TA-55-30 and LA-NHDOI are 
assigned the same WMC, S5400, and are expected to have similar WMP 
composition. The radiological composition of the waste streams is expected to be 
similar. The major TRU contaminant is weapons grade plutonium, with Pu-239 
and Pu-240 as the two most prevalent isotopes. 

All four debris waste streams consist of both retrievably stored and newly 
generated waste. The generation dates for waste containers in LA- TA-55-19 and 
LA-TA-55-30 range from the early 1970's to the present. Waste containers in LA- 
NCDOI and LA-NHDOI are predominantly newly generated at the TA-55 
Plutonium Facility. 

LA-MHD07 is a debris waste stream comprised ofa small number ofretrievably 
stored containers generated at the CMR Facility from 1995 through 1999. The 
waste is contaminated with several hazardous constituents, including vinyl 
chloride contamination that is unique to this waste stream. 

, 
. , 

I, 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 Page 82 of 87 

Plutonium processing homogeneous waste streams 

LA-MINOl-CIN, LA-MIN02-V, LA-MIN03-NC, LA-MIN04-S, and LA-MIN05- 
COR are correlated homogeneous waste streams generated by plutonium 
processing, recovery, and R&D processes at the major LANL facilities for these 
operations: the DP Site Plutonium Facility, the TA-55 Plutonium Facility, and the 
CMR Facility. Liquid wastes from plutonium processing operations are treated at 
the TA-55 Plutonium Facility, the TA-2l wastewater treatment facility (now 

inactive), and the TA-50 RLWTF to obtain the final homogeneous waste forms. 

The homogeneous waste generated by the plutonium processing operations has 

been divided into waste streams based on physical form: cemented inorganic 

liquid waste; liquid waste absorbed on vermiculite or similar absorbent; non- 
cemented wastes such as sludge and filter cakes; salts; and cemented liquid 
organic waste. The waste streams are assigned WMC S3l 00 because the 
predominant WMP is expected by inorganic material. All the waste streams 

contain hazardous constituents. 

15.2 Pu-238 Processing Debris Waste Streams 

Waste streams LA-MHD02-238 and LA-NHD02-238 both contain waste 
generated by Pu-238 processing operations, including heat source fabrication, 
chemical and metallurgical analysis, R&D, and Pu-238 recovery. The waste was 
generated at the major LANL facilities for these operations: the DP Site 
Plutonium Facility, the TA-55 Plutonium Facility, and the CMR Facility. The two 
waste streams contain similar waste items, are comprised of the same WMPs, and 
are assigned the same WMC, S5400. LA-NHD02-238 is the non-mixed 
counterpart to LA-MHD02-238. The radiological composition of the waste 
streams is expected to be the same. The major TRU contaminant is heat source 
plutonium, with Pu-238 and Pu-239 as the two most prevalent isotopes. 

15.3 D&D Waste Streams 

Waste streams LA-MHD03-DD and LA-NHD03-DD both contain waste 
generated by D&D operations across the LANL facility. LA- NHD03-DD is the 
non-mixed counterpart to LA- MHD03-DD. The waste streams are assigned the 
same WMC, S5400, but do not contain similar waste items. LA-MHD03-DD is 
comprised of a large variety of items including gloveboxes, fume hoods, pipes 
and ductwork, cement and building debris, HEP A filters, and large metal vessels 
and tanks; whereas LA-NHD03-DD is comprised largely of composite HEPA 
filters. Both waste streams contain oversized items that will require size reduction 
prior to transport to WIPP. 

The soil waste stream LA-MSGOl-DD is also generated by D&D operations 
across the LANL facility, and is assigned WMC S4l00. All three D&D waste 
streams are comprised of retrievably stored waste. 
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15.4 Off-Site Source Recovery Waste Streams 

The two Off-Site Source Recovery (OSR) Project waste streams, LA-OS-OO-OI 
and LA-OS-OO-02, are not correlated with any other waste streams in the LANL 
TRU inventory. The two waste streams contain similar waste items, are 
comprised of the same WMPs, and are assigned the same WMC, 85100. LA-OS- 
00-01 is comprised of defense-related sources; whereas LA-08-00-02 is 

comprised of non-defense related sources that are not currently eligible for 
disposal at WIPP. Neither waste stream contains hazardous constituents. The pipe 
overpack component packaging configuration is the same for both waste streams. 
Both waste streams are newly generated. 

15.5 Off-Site Small Quantity Generator Waste Streams 

The off-site waste streams are not correlated with each other, nor are they 
correlated with any other LANL waste stream. The AK for each off-site waste 
stream will be developed independently. 

16.0 LANL TRU WASTE INVENTORY 

16.1 TRU Inventory Description 

Appendix B to the AKIS provides a TRU waste inventory report that summarizes 
the container types and volumes present in each waste stream. The inventory 
report is updated at least annually. 

Waste volumes for newly generated T A-55 debris waste for the years FY04 and 
FY05 are as follows: 66 m3 for TA-55-19, 18 m3 for LA-NCDOI, 60 m3 forTA- 
55-30, and 26 m3 for LA-NHD01. 

16.2 AK for TRU Waste Containers 

The AK information compiled by Project 20 I 0 for each TRU waste container is 
maintained in the RMDC Center. The container AK waste stream assignments are 
maintained in the Project 2010 master container list electronic logbook; a current 
listing of the containers and their AK waste stream assignments is available on the 
Project 20 I 0 web page at http://twcp.lan1.gov/twcp/RMDC/Container%20List.htm. 

17.0 REFERENCES 

20.4.1.200, New Mexico Administrative Code (incorporating 40 Code of Federal 
Regulations, Section 261, Subparts C and D) 

20.4.1.800, NMAC (incorporating 40 CFR, Section 268.35(d)) 

40 CFR, Section 261.31, Subpart D, Hazardous wastes from non-specific sources 
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of Energy. 

Environmental Protection. LPR404-00-00, Current Revision. Los Alamos, New Mexico, 
Los Alamos National Laboratory, U.S. Department of Energy. 
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New Mexico, Los Alamos National Laboratory, U.S. Department of Energy. 
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Figure 2-6. Location Map of TA-55 
Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map. 
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Table 3-1. Historical Radioactive Solid Waste Disposal (RSWD) Codes 

RSWD Applied to LANL 
Code Definition TRU Waste? 

AlO Graphite Solids Yes 

All Graphite Powder No 

Al4 Combustible Decon Waste Yes 

Al5 Cellulosics Yes 

Al6 Plastics Yes 

Al7 Rubber Materials Yes 

Al8 Combustible Lab Trash Yes 

Al81 Noncombustible Lab Trash Yes 

Al9 Combined Combustible/Non-Combustible Lab Trash Yes 

A20 Hydrocarbon Oil - Liquid Yes 

A201 Hydrocarbon Oil - Absorbed - NO Free Liquid No 

A21 Silicon-Based - Liquid Yes 

A211 Silicon-Based - Absorbed - NO Free Liquid No 

A22 Petroleum Contaminated Soil No 

A23 Aqueous Solution - Absorbed - NO Free Liquid No 

A24 Cemented/Immobilized Residues/Powders No 

A25 Leached Process Residues Yes 

A26 Evaporator Bottoms/Salts Yes 

A27 Nitrate Salts Yes 

A28 Chloride Salts Yes 

A29 Hydroxide Cake Yes 

A30 PN Equipment Yes 

A31 Non-PN Equipment Yes 

A35 Combustible Building Debris Yes 

A36 Noncombustible Building Debris Yes 

A40 Combustible Hot-Cell Waste Yes 

A41 Noncombustible Hot-Cell Waste Yes 

A45 Uranium Chips and Turnings in Diesel Fuel No 

A46 Skull and Oxide Yes 

A47 Slag and Porcelain Yes 

A49 Sanitary Sludge No 
A50 Metal Crucibles, Scrap, Dies Yes 
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RSWD Applied to LANL 

Code Definition TRU Waste? 

AS1 Precious Metals Yes 

AS2 Scrap Metal Yes 

AS3 Lead No 

Aerosol Cans/Gas Cylinders - Cut, Punctured, or Wire through No 
AS4 

Valve 

ASS Filter Media Yes 

AS6 Filter Media Residue Yes 

A60 Other Combustibles Yes 

A61 Other Noncombustibles Yes 

A62 Molecular Sieves No 

A65 Animal Tissues Yes 

A68 Asbestos No 

A69 Asbestos-Contaminated Debris No 

A70 Chemical Waste Yes 

A71 Beryllium No 

A711 Beryllium Powder No 

An Beryllium Contaminated Debris Yes 

A73 Scintillation Vials No 

A74 Ion Exchange Resin Yes 

A7S Chemical Treatment Sludge Yes 

A76 Cement Paste Yes 

A77 
Vermiculite (before 1985) / Yes (before 1985) 

PCB Contaminated Materials (after 1985) No (after 1985) 

A78 PCB Contaminated Equipment No 

A79 PCB Contaminated Soil No 

A791 PCB Contaminated Concrete No 

A80 Irradiation Sources Yes 

A801 Irradiation Sources in Lead Shielding No 

A8S Firing Point Residues Yes 

A90 Radioactively-Contaminated Soil Yes 

A9S Glass Yes 

A99 Items Needing Special Tracking (CST -7 use only) Yes 

Source: TWCP-PLAN-0.2.7-001,R.2 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking 

SNM Matrix Code SNM Isotope SNM Matrix Description 

ALM Plutonium 238 Aluminum based Non-SNM Metal 

ALM Plutonium 238 Metal-Aluminum based 

ALM Plutonium 238 Pu-AI Alloy 

ALM Plutonium 239 Aluminum based Non-SNM Metal 

ALM Plutonium 239 Metal-Aluminum based 

ALM Plutonium 239 Pu-AI Alloy 

ALM Plutonium 242 Aluminum based Non-SNM Metal 

ALM Plutonium 242 Metal-Aluminum based 

ALM Plutonium 242 Pu-AI Alloy 

ALM Uranium 235 Aluminum based Non-SNM Metal 

ALM Uranium 235 Pu-AI Alloy 

ASH Plutonium 238 Ash, Pyrolic 

ASH Plutonium 238 High-fired Incinerator Ash 

ASH Plutonium 238 Low-fired Incinerator Ash 

ASH Plutonium 239 Ash, High-fired Incinerator 

ASH Plutonium 239 Ash, Low-fired Incinerator 

ASH Plutonium 239 High-fired Incinerator Ash 

ASH Plutonium 239 Low-fired Incinerator Ash 

ASH Plutonium 242 High-fired Incinerator Ash 

ASH Plutonium 242 Low-fired Incinerator Ash 

ASH Uranium 235 Ash, solids, clinker 

ASH Uranium 235 High-fired Incinerator Ash 

ASH Uranium 235 Low-fired Incinerator Ash 

CAU Uranium 235 Caustic Fusion 

CF Plutonium 238 Cemented materials 

CF Plutonium 239 Cemented materials 

CF Plutonium 242 Cemented materials 

CF Uranium 235 Cemented materials 

CHL Plutonium 238 Pyrochemical salts 

CHL Plutonium 239 Chloride Melt 

CHL Plutonium 239 Pyrochemical salts 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

CHL Plutonium 242 Chloride Melt 

CHL Plutonium 242 Pyrochemical salts 

CHL Uranium 235 Pyrochemical salts 

COM Plutonium 238 Combustible waste 

COM Plutonium 238 Combustibles 

COM Plutonium 238 Combustibles with silicon oil 

COM Plutonium 239 Combustible waste 

COM Plutonium 239 Combustibles 

COM Plutonium 239 Combustibles w/silicon oil 

COM Plutonium 239 Combustibles with silicon oil 

COM Plutonium 242 Combustible waste 

COM Plutonium 242 Combustibles 

COM Plutonium 242 Combustibles w/silicon oil 

COM Plutonium 242 Combustibles with silicon oil 

COM Uranium 235 Combustible waste 

COM Uranium 235 Combustibles with silicon oil 

DS Plutonium 238 Discard Solids 

EV Plutonium 238 Evaporator Bottoms 

EV Plutonium 239 Evaporator Bottoms 

EV Plutonium 240 Evaporator Bottoms 

EV Plutonium 241 Evaporator Bottoms 

EV Plutonium 242 Evaporator Bottoms 

EV Plutonium 242 Evaporator Bottoms (PU-242) 

EV Uranium 233 Evaporator Bottoms 

EV Uranium 235 Evaporator Bottoms 

FIL Plutonium 238 Filters 

FIL Plutonium 238 Filters HEPA 24" Pu-238 

FIL Plutonium 238 HEP A filters - Combustible 

FlL Plutonium 239 HEP A filters - Combustible 

FIL Plutonium 239 HEPA Filters (24x24xI2) 

FlL Plutonium 239 HEPA Filters 24" Pu-239 

FIL Plutonium 242 HEP A filters - Combustible 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

FIL Plutonium 242 HEPA Filters (24x24xI2) 

FIL Plutonium 242 HEPA Filters 24" Pu-242 

FIL Uranium 235 Filters, 12x24x24 

FIL Uranium 235 HEPA filters - Combustible 

GLS Plutonium 238 Glass 

GLS Plutonium 238 SNM embedded glass 

GLS Plutonium 238 Surface contaminated glass 

GLS Plutonium 239 Glass 

GLS Plutonium 239 SNM embedded glass 

GLS Plutonium 239 Surface contaminated glass 

GLS Plutonium 242 Glass 

GLS Plutonium 242 SNM embedded glass 

GLS Plutonium 242 Surface contaminated glass 

GLS Uranium 235 Glass 

GLS Uranium 235 SNM embedded glass 

GLS Uranium 235 Surface contaminated glass 

GLV Plutonium 238 Pb Gloves 

GLV Plutonium 238 Rubber w/lead 

GLV Plutonium 239 Pb Gloves 

GLV Plutonium 239 Rubber w/lead 

GLV Plutonium 242 Pb Gloves 

GLV Plutonium 242 Rubber w/lead 

GLV Uranium 235 Pb Gloves 

GLV Uranium 235 Rubber w/lead 

GRA Plutonium 238 Graphite 

GRA Plutonium 238 Graphite or carbon scrap 

GRA Plutonium 239 Graphite 

GRA Plutonium 239 Graphite or carbon scrap 

GRA Plutonium 242 Graphite 

GRA Plutonium 242 Graphite or carbon scrap 

GRA Uranium 235 Graphite or carbon scrap 

HEP Plutonium 238 Filters HEPA 8" Pu-238 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

HEP Plutonium 238 HEP A Filters - Iron based 

HEP Plutonium 239 Filters HEPA 8" Pu-239 

HEP Plutonium 239 HEP A Filters - Iron based 

HEP Plutonium 239 HEP A Filters (8x8x6) 

HEP Plutonium 242 Filters HEPA 8" Pu-242 

HEP Plutonium 242 HEP A Filters - Iron based 

HEP Plutonium 242 HEP A Filters (8x8x6) 

HEP Uranium 235 HEP A Filters - Iron based 

HM Plutonium 239 Heating Mantles 

HM Plutonium 242 Heating Mantles 

HYD Plutonium 238 Ferric Hydroxide Calcined Solids 

HYD Plutonium 238 Hydroxide Cake 

HYD Plutonium 238 Hydroxide cake (<EDL) 

HYD Plutonium 238 Precipitates(Cakes) 

HYD Plutonium 239 Hydroxide Cake 

HYD Plutonium 239 Hydroxide cake (<EDL) 

HYD Plutonium 239 Precipitates(Cakes) 

HYD Plutonium 240 Precipitates( Cakes) 

HYD Plutonium 241 Precipitates(Cakes) 

HYD Plutonium 242 Hydroxide Cake 

HYD Plutonium 242 Hydroxide cake (<EDL) 

HYD Plutonium 242 Precipitates( Cakes) 

HYD Uranium 233 Precipitates( Cakes) 

HYD Uranium 235 Precipitates( Cakes) 

IRN Plutonium 238 Iron based Non-SNM metal 

IRN Plutonium 238 Metal fines and turnings 

IRN Plutonium 238 Metal-Iron based 

IRN Plutonium 238 Unirradiated Pu-U fuel rods 

IRN Plutonium 239 Iron based Non-SNM metal 

IRN Plutonium 239 Metal fines and turnings 

IRN Plutonium 239 Metal-Iron based 

IRN Plutonium 239 Unirradiated Pu-U fuel rods 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

IRN Plutonium 242 Iron based Non-SNM metal 

IRN Plutonium 242 Metal fines and turnings 

IRN Plutonium 242 Metal-Iron based 

IRN Plutonium 242 Un irradiated Pu-U fuel rods 

IRN Uranium 235 Iron based Non-SNM metal 

IRN Uranium 235 Metal fines and turnings 

IRN Uranium 235 Un irradiated Pu-U fuel rods 

LAP Plutonium 239 Lapping Oil 

LAP Plutonium 242 Lapping Oil 

LS Plutonium 238 Previously-leached Solids 

LS Plutonium 239 Leached Solids 

LS Plutonium 239 Previously-leached Solids 

LS Plutonium 242 Leached Solids 

LS Plutonium 242 Previously-leached Solids 

LS Uranium 235 Previously-leached Solids 

MET Plutonium 238 Metal (Non-Pu Scrap) 

MET Plutonium 238 Metal-other 

MET Plutonium 238 Other Non-SNM Metal 

MET Plutonium 238 SNM alloyed W,Pt,Cr,SS,Zr,Zn 

MET Plutonium 239 Metal (Non-Pu Scrap) 

MET Plutonium 239 Metal-other 

MET Plutonium 239 Other Non-SNM Metal 

MET Plutonium 239 SNM alloyed W,Pt,Cr,SS,Zr,Zn 

MET Plutonium 242 Metal (Non-Pu Scrap) 

MET Plutonium 242 Metal-other 

MET Plutonium 242 Non-Pu Metal Scrap (HClleach) 

MET Plutonium 242 Other Non-SNM Metal 

MET Plutonium 242 SNM alloyed W,Pt,Cr,SS,Zr,Zn 

MET Uranium 235 Metal (Non-Pu Scrap) 

MET Uranium 235 Other Non-SNM Metal 

MET Uranium 235 SNM alloyed W,Pt,Cr,SS,Zr,Zn 

NCM Plutonium 238 Non-Combustible 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

NCM Plutonium 239 Non-Combustible 

NCM Plutonium 242 Non-Combustible 

NCM Uranium 235 Non-Combustible 

NIT Uranium 235 Nitrate Filtrate 

ORG Plutonium 238 Oils and sludges 

ORG Plutonium 238 Organic solutions 

ORG Plutonium 238 Organics Pu-238 

ORG Plutonium 239 Oils and sludges 

ORG Plutonium 239 Organic solutions 

ORG Plutonium 239 Organics 

ORG Plutonium 242 Oils and sludges 

ORG Plutonium 242 Organic solutions 

ORG Uranium 235 Oils and sludges 

ORG Uranium 235 Organic solutions 

ORG Uranium 235 Organics 

OX Plutonium 238 Contaminated/impure oxides 

OX Plutonium 239 Contaminated/impure oxides 

OX Plutonium 242 Contaminated/impure oxides 

OX Uranium 235 Contaminated/impure oxides 

OXI Plutonium 238 Impure Oxide 

PLS Plutonium 238 Filter media 

PLS Plutonium 238 Plastic 

PLS Plutonium 238 SNM embedded plastic 

PLS Plutonium 238 Surface contaminated plastic 

PLS Plutonium 239 Filter media 

PLS Plutonium 239 Plastic 

PLS Plutonium 239 SNM embedded plastic 

PLS Plutonium 239 Surface contaminated plastic 

PLS Plutonium 242 Filter media 

PLS Plutonium 242 Plastic 

PLS Plutonium 242 SNM embedded plastic 

PLS Plutonium 242 Surface contaminated plastic 



AK-OO-O 19 ,R.l/ICI 
Effective Date: 09/25/03 

Attachment 3 

Page 43 of 47 

Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

PLS Uranium 235 Filter media 

PLS Uranium 235 SNM embedded plastic 

PLS Uranium 235 Surface contaminated plastic 

PU Plutonium 239 Pu-AI Alloys 

PU Plutonium 239 Pu-Np 

PU Plutonium 239 Pu- Th Oxide 

PU Plutonium 239 Pu-U Fuel Rods 

PU Plutonium 239 Pu-Zr 

PU Plutonium 242 Pu-AI Alloys 

PU Plutonium 242 Pu-Np 

PU Plutonium 242 Pu- Th Oxide 

PU Plutonium 242 Pu-U Fuel Rods 

PU Plutonium 242 Pu-Zr 

RAG Plutonium 238 Rags 

RAG Plutonium 238 Rags Pu-238 

RAG Plutonium 239 Rags 

RAG Plutonium 242 Rags 

RAG Uranium 235 Rags 

RES Plutonium 238 Spent Resins 

RES Plutonium 239 Resin, Aged 

RES Plutonium 239 Spent Resins 

RES Plutonium 242 Resin, Aged 

RES Plutonium 242 Spent Resins 

RES Uranium 235 Spent Resins 

RUB Plutonium 238 Rubber (no lead) 

RUB Plutonium 238 Rubber waste 

RUB Plutonium 239 Rubber (no lead) 

RUB Plutonium 239 Rubber waste 

RUB Plutonium 242 Rubber (no lead) 

RUB Plutonium 242 Rubber waste 

RUB Uranium 235 Rubber (no lead) 

RUB Uranium 235 Rubber waste 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

SOL Plutonium 238 Aqueous Solutions ofPu-238 

SOL Plutonium 238 Solutions of Caustic 

SOL Plutonium 238 Solutions of HCL 

SOL Plutonium 238 Solutions of Nitrate (lean) 

SOL Plutonium 238 Solutions ofpu-U 

SOL Plutonium 239 Caustic Solutions 

SOL Plutonium 239 HCI Solutions 

SOL Plutonium 239 Nitrate Solutions (lean) 

SOL Plutonium 239 PU-U Solutions 

SOL Plutonium 239 Solutions of Caustic 

SOL Plutonium 239 Solutions of HCL 

SOL Plutonium 239 Solutions of Nitrate (lean) 

SOL Plutonium 239 Solutions of Pu-U 

SOL Plutonium 240 Solutions of Caustic 

SOL Plutonium 240 Solutions ofHCL 

SOL Plutonium 240 Solutions of Nitrate (lean) 

SOL Plutonium 240 Solutions ofPu-U 

SOL Plutonium 241 Solutions of Caustic 

SOL Plutonium 241 Solutions of HCL 

SOL Plutonium 241 Solutions of Nitrate (lean) 

SOL Plutonium 241 Solutions ofPu-U 

SOL Plutonium 242 Caustic Solutions 

SOL Plutonium 242 HCI Solutions 

SOL Plutonium 242 Nitrate Solutions (lean) 

SOL Plutonium 242 PU-U Solutions 

SOL Plutonium 242 Solutions of Caustic 

SOL Plutonium 242 Solutions of HCL 

SOL Plutonium 242 Solutions of Nitrate (lean) 

SOL Plutonium 242 Solutions of Pu-U 

SOL Uranium 233 Solutions of Caustic 

SOL Uranium 233 Solutions ofHCL 

SOL Uranium 233 Solutions of Nitrate (lean) 
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Table 3-5. Matrix Codes Used for Special Nuclear Material 
(SNM) Tracking (Continued) 

SNM Matrix Code SNM Isotope SNM Matrix Description 

SOL Uranium 233 Solutions ofPu-U 

SOL Uranium 235 CI Solutions 

SOL Uranium 235 Solutions of Caustic 

SOL Uranium 235 Solutions ofHCL 

SOL Uranium 235 Solutions of Nitrate (lean) 

SOL Uranium 235 Solutions ofPu-U 

SS Plutonium 238 Salt sludges 

SS Plutonium 239 Salt sludges 

SS Plutonium 242 Salt sludges 

SS Uranium 235 Salt sludges 

SSC Plutonium 238 Reduction residue,alumina,ceramic 

SSC Plutonium 239 Reduction residue,alumina,ceramic 

SSC Plutonium 239 Sand, Slag & Crucible (Nitrate) 

SSC Plutonium 242 Reduction residue,alumina,ceramic 

SSC Plutonium 242 Sand, Slag & Crucible (Nitrate) 

SSC Uranium 235 Reduction residue,alumina,ceramic 

SWP Plutonium 238 Glovebox sweepings or screenings 

SWP Plutonium 239 Glovebox sweepings or screenings 

SWP Plutonium 242 Glovebox sweepings or screenings 

SWP Uranium 235 Glovebox sweepings or screenings 

XBL Plutonium 239 MgO Crucible 

XBL Plutonium 239 MgO Crucible (Chloride) 

XBL Plutonium 242 MgO Crucible 

XBL Plutonium 242 MgO Crucible (Chloride)* 

Source: NMT Waste Management System database, 2003 
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Table 3-6. MT Designations used at LANL 

MT Designator MT Code Isotope of Interest 
10 U-1O U-238 - Depleted Uranium 

II U-Il U-238 - Depleted Uranium 
12 U-12 U-238 - Depleted Uranium 
13 U-13 U-238 - Depleted Uranium 
14 U-14 U-238 - Depleted Uranium 
15 U-15 U-238 - Depleted Uranium 
16 U-16 U-238 - Depleted Uranium 
17 U-17 U-238 - Depleted Uranium 
18 U-18 U-238 - Depleted Uranium 
21 U-21 U-235 - Enriched Uranium 
22 U-22 U-235 - Enriched Uranium 
23 U-23 U-235 - Enriched Uranium 
24 U-24 U-235 - Enriched Uranium 
25 U-25 U-235 - Enriched Uranium 
26 U-26 U-235 - Enriched Uranium 
27 U-27 U-235 - Enriched Uranium 
28 U-28 U-235 - Enriched Uranium 
29 U-29 U-235 - Enriched Uranium 
30 U-30 U-235 - Enriched Uranium 
31 U-31 U-235 - Enriched Uranium 
32 U-32 U-235 - Enriched Uranium 
33 U-33 U-235 - Enriched Uranium 
34 U-34 U-235 - Enriched Uranium 
35 U-35 U-235 - Enriched Uranium 
36 U-36 U-235 - Enriched Uranium 
37 U-37 U-235 - Enriched Uranium 
38 D-38, U-38 U-235 - Enriched Uranium 
39 U-39 U-235 - Enriched Uranium 
41 PU-41 Plutonium-242 

42 PU-42 Plutonium-242 

44 AM-44 Americium-24I 
45 AM-45 Americium-243 

46 CM-46 Curium-244 
47 BK-47 Berklium-247 

48 CF-48 Califomium-252 
51 PU-51 Plutonium-239 
52 PU-52 Plutonium-239 
53 PU-53 Plutonium-239 

54 PU-54 Plutonium-239 
55 PU-55 Plutonium-239 
56 PU-56 Plutonium-239 

57 PU-57 Plutonium-239 

61 LI -61 Lithium-6 
62 LI-62 Lithium-6 
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MT Designator MT Code Primary Isotope or Element 
63 LI-63 Lithium-6 
70 U-70 U-233 Enriched Uranium 
71 U-71 U-233 Enriched Uranium 
72 U-72 U-233 Enriched Uranium 
81 U-81 (Natural) Uranium-238 
82 NP-82 Neptunium-237 
83 PU-83 Plutonium-238 
86 02-86 Deuterium 
87 H3-87 Tritium 
88 TH-88 Thorium 
89 U-89 Uranium 
9A PT Platinum 

9B PT /RH Platinum/Rhodium 

9C AU/CU Gold/Copper 
9D RH Rhodium 

9E PT/IR Platinum/Iridium 
9F PT/RH/N Platinum/Rhodiurn/Tungsten 
9G IR Iridium 
9H ALLOYS Special Alloys 
91 AU Gold 
9J OS Osmium 
9K PD Palladium 

9L RU Ruthenium 

9M AG Silver 
9S Non-NM Non-nuclear material 

MAP MAP Mixed Activation Products 
MFP MFP Mixed Fusion Products 
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Example Waste Generator Forms for Legacy Waste 

Lòs' Alamos TRU WASTE 
STORAGE RECORD III1IIIIIIII1111 

NA T IONAl LABORATORY 
LA00000057745 

Purch ø Order' 

This cO(tUlmer M5 bB"" visueJly msPflCttJd according to approv.d 

ocedures and hos b..n mood 10 be froe of def7Jllge t/uJt wøuld ",.ke it 

IHIswøb/ø for TIIU weste peckeging. 

Narl"u!: 

1. GENERATOR'S PRE-USE VISUAL INSPECTION 

2328415 

00 Ring, Bolt, snd Nut 

00 Ud end Gesket 

mber 
091 564 

00 Dents 

00 Psint 

NOV 23 1998 

Groop NMT-7 
ITechnlcel AT.. 55 I Building PF-4 

IProgrllrTl Code 8.10700 KG19 2000 1000 I DOff.Normal 

Additionollntormltion TID RAD~NUCUDE CONTENT 
C_Curie 

Nuclide Amount Uncertaintv M-Gram 

PU-238 4.040E.3 1.867E-4 M 

CONTAINER UNER PU-239 3.788E+1 1.751E+0 M 

1XI Stoel Drum (65 gel. ) 00 None PU-240 2.424E + 0 1.120E-1 M 

D Steel Drum 185 gel. ) o 90 mil 6n.r PU-241 8.079E-2 3_734E-3 M 

D Standard Waste Box D 125 milliner PU-242 8.07!!E.3 3.734E-4 M 

D RH Canister INTERNAL SHIelDING AM-241 6.423E-2 2.969E-3 M 

D Other Ic.U TWCO I 00 Nons 

D Overpeck Typ. Th~~.. 

~01 2080 
C.rbon Filter 10 

02 

Waste Profile Reouest Number 20283 

Process Batch Code NA o POP Progrlm Tricking No: 

Gross Welnht "". \ 2.2~E+2 NONRADIOACTIVE HAZARDOUS MATERIALS 

Net Weinht lib.) 1.60E+2 Name EPA Code Ouanritv ,,, \ 

St\i-........ Cat.nn~ 
2001700110 None 

LANL West. Stream 10 TA.55.5 

Tl'!UCON Cnde 
117C 

Oete Closed IMMDOYY ) DEe 2 1998 Aocumulltion Stett Dati IMMDDYY I 

The dam in this section wøle co//øctød. Bfld the w.sts described herein was packaged end IsbeJød according fa epprøv<<J procedures. 

NlmeWULFF DENNIS R 
IZnurnber 093089 

10ate DEC 8 199B 

2. GENERATOR'S PACKAGE INFORMATION 

3. GENERATOR SITE HEALTH PHYSICS INFORMATION 

Gemme Oo.e Rate mremlh) lcontsctl 4.2E + 0 DEC 8 1998 R020 
.. ..., 

Neutron Dose Ratlt (mremlh ) (contact) 5.0E-1 

4.7E+0 

DEC 8 1998 PNR-4 1999 

Total 0058 Rate lmrem/h) comlct) 

Total Dose Rats (mremlh I (1 meter) 2.0E-1 The data in this secrjon were co/løcted accordln to a 

AI ha Contamination la m/100cm 
2J 

Ireml O.OE + 0 Name 

8et..OammaCont.la l00cm 
2 

rem O.OE+O Znumber 116142 

Form 1562E (7/97) Printed FE8 12 99 11 :04:08 by 

rovrtd rocedur.s. 

Date DEC 8 1998 
Page 1 'of 2 
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AK-00-019,R.l/ICI 
Effective Date: 09/25/03 

Attachment 5 

Page 3 of 9 

TRU Waste Origination & Disposition Information 

., r: roc:ess 
Solid Waste Processing 

BeryWum NO 
compressed Gases NO 

Corrosive NO 

y 
- NDA Laboratory 

0" D 111.0 

NOV 191998 
roccu UI 

BM 
one 

7-2547 
ru_ I 

LA00000057745 

n... r 

086205 

Explosives NO 
Free Liquids NO 

Hazardous NO 

PCB', NO 
Particulates NO 
Pyropborics NO 

o...r.ts 
bagout filter#249 

Isotope 
PU-239 

Assay Information 
MT SNM (c) Uncert (g) Mcode Limit SNM (g)/uDit Date By 
52 10.697000 U58OO0 N02 3.31 1.426 NOV 241998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EPA Code Material 

NONE 
Wt (I) 

History 
Comments 

Date 
NOV 191998 
NOV 241998 
NOV 241998 

.N.,.." Event 
CERTIFIED 
PACKED 
CERTIFIED 

LAOoo00057745 
added bagout fIlter # 

PrinlAd FEB l' All 11-/14-0' bv BUSTAMANTE J M 



AK-00-019,R.1/ICl 
Effective Date: 09/25/03 

Attachment 5 

Page 4 of 9 

TRU Waste Origination & Disposition Information 

Dum r 

082196 
u roc 

Solid Waste Processing 

Beryllium NO 
Compressed Gases NO 

Corrosive NO 

.Y 
NDA Laboratory 

081 18 ID 0 

NOV 23 1998 

roc... EOC 
one 

7-2547 
rami 

LA00000057745 

Explosives NO 
Free Llquids NO 

Hazardous NO 

PCB's NO 
Particulates NO 
Pyropborics NO 

o..eats 
scrap metal Filter 497 

Isotope 
PU-239 

Assay Information 
MT SNM (g) Uncert (IÚ Meode Limit SNM (e)lunit nate By 
52 0.760000 (l.400000 N02 3.31 0.271 NaY 301998 

Justification Memos 
Memo In 
NONE 

Huardous Materials 
EPA Code Material 

NONE 
Wt (g) 

History 
Comments nate 

NOV 23 1998 
DEC 1 1998 
DEC 1 1998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

LA00000057745 
add fil 

n__....... leee...., nn .....1\11.1\" ..... aIIC:TA'.A"~ I U 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 

Attachment 5 

Page 5 of 9 

TRU Waste Origination & Disposition Information 

.re 

rOC'" 
Solid Waste Processing 

BerylUum NO 
Compressed Gases NO 

Corrosive NO 

y 

NDA Laboratory 
om D DO 

NOV 25 1998 

roc... 
FF 

0.. 
7-2587 

.... LAOOOO0057745 

aUlD r 

083191 

Explosives NO 
Free Liquids NO 

HlIZlIrdous NO 

PCB's NO 
Particulates NO 
Pyrophorics NO 

m.c.U 
hepa spacers and drill motor other scrap bagout filter#228 

botope 
PU-239 

Assay Information 
MT SNM (g) UDcert (g) Mcod. Limit SNM (g)lUDit Date By 

52 0.775000 0.423000 N02 331 . 0.082 DEC 1 1998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EPA Code Material 

NONE 
Wt (&) 

History 
Commeots 

Date 
NOV 25 1998 
DEC 1 1998 
DEC 2 1998 
DEC 21998 

Name EveDt 
CERTIFIED 
CERTIFIED 
PACKED 
CERTIFIED 

LAOOOOO057745 
added bagout filter 

~...... eco 4'" nn ...^".^'" 



AK-00-019,R.l/ICI 
Effective Date: 09/25/03 

Attachment 5 

Page 6 of9 

TRU Waste Origination & Disposition Information 

'1 
NDA Laboratory 

om IRe .. 0 

NOV 231998 
roc:ess 

OM 
one 

7-2370 
ruml 

LAOOOOO057745 

Beryllium NO 
Compressed Gases NO 

Corrosive NO 

Explosives NO 
Free Liquids NO 

Hazardous NO 

PCB's NO 
Particulates NO 
Pyropboric:s NO 

OM MenU 
balance partS bagout filter#318 

Isotope 
PU.239 

Assay Information 
MT SNM (g) Uneert (&) Meode Limit SNM (e)lunit Date By 

52 0.635000 0.329000 N02 3.31 0.137 DEC I 1998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EP A Code Material 

NONE 
Wt (&) 

History 
Comments Date 

NOV 23 1998 
DEC 21998 
DEe 21998 

Name Event 
CERTIFIED 
PACKED 
CERTIFIED 

LAOOOOOO57745 

added bagout filter # 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 

Attachment 5 

Page 7 of 9 

TRU Waste Origination & Disposition Information 

.. roceu 
Solid Waste Processing 

..., 
NDA Laboratory 

om IDt ID 0 

NOV 171998 
rocesJ 

TIGR 
one 

5-6161 
rOIa 

LA00000057745 

Dum cr 
115490 

Beryllium NO 
Compressed Gases NO 

CorrosÌYe NO 

Explosives NO 
Free Uquids NO 

Hazardous NO 

PCB's NO 
Particulates NO 
Pyrophorics NO 

ora.enb 
copper tubing and furnace parts filter 230,234 

Isotope 
PU.239 

Assay Information 
MT SNM (g) UDccrt (&) Mcode Limit SNM (1)1uDit Date BY 

52 1.035000 0.290000 N02 3.31 0.050 NOV 23 1998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EPA Code Material 

NONE 
Wt(g) 

.History 
Comments 

Date 
NOY 17 1998 
NOV 23 1998 
NOY 23 1998 

Name EveDt 
CERTIFIED 
PACKED 
CERTIFIED 

LAOOOOOO57745 
add filter 

a..:.-.. ceo 1'" nn 44.n..."'" ..... DII~aa.&~fTC I U 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 

Attachment 5 

Page 8 of9 

TRU Waste Origination & Disposition Information 

I' t rocUS 
Solid Waste Processing 

y 

NDA Laboratory 
OlD ID .8 

NOV 17 1998 
rocess a s 

XO 
000 

7-2572 
ruml 

LA00000057745 

num r 

110326 

Beryllium NO 
Compressed Gases NO 

Corrosive NO 

Explosives NO 
Free Liquids NO 

Hazardous NO 

PCB's NO 
Particulates NO 
Pyrophoric:s NO 

om.ents 
parts from furnaces, motors, pumps bagout fùter #90,167 

Isotope 
PU-239 

Assay Information 
MT SNM (g) Uncert (g) Mcode Limit SNM (g)/unlt Date By 

52 21.226000 0.725000 N02 3.31 1.059 NOV 30 1998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EPA Code Material 

NONE 
Wt(e) 

Date 
NOV 18 1998 
DEC 2 1998 
DEC 21998 
DEC 21998 

Name 
History 

Event 
CERTIFIED 
PACKED LAOOOOOOS774S 

CERTIFIED 
CERTIFIED updated gross wt 

Comments 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 

Attachment 5 

Page9of9 

TRU Waste Origination & Disposition Information 

y 
. NDA Laboratory 

0111 ID 1.0 

JUN 31998 
roceSi a I 

SS 
0.0 

7-2577 
uml 

LA00000057745 

num r 

084546 

Beryllium NO 
Compressed Gases NO 

Corrosive NO 

Explosives NO 
Free Liquids NO 

Hazardous NO 

PCB's NO 
Partieulates NO 
Pyrophorics NO 

ORn.cats 
changed Id. to be able to discard, caxbll 035 No filter #s legacy item 

Isotope 
PU-239 

Assay Information 
MT SNM (V Uneert (g) Meode Limit SNM (g)/unit Date By 

52 \.901000 (l.026000 PAN I 8.30 5.941 
. JUN 9 1998 

Justification Memos 
Memo ID 
NONE 

Hazardous Materials 
EPA Code Material 

NONE 
Wt (g) 

History 
Comments 

Date 
]UN 9 1998 

]UN 91998 
]UN 9 1998 
SEP 29 1998 
SEP 29" ,<;>98 

SEP.29 1998 
SEP 19 1998 
NOV 24 1998 
NOV 2<11998 

Na.. Event 
CERTIFæD 
PACKED 
CERTIFæD 
UNPACKED 
CERTIFIED 
PACKED 
CERTIFIED 
UNPACKED 
PACKED 

LAOOOOOO56889 

LA00000056889 

LAOOOO0056889 

cert 
LAOOOOOO56889 
LAOOOOO057745 
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Example Waste Generator Forms for Newly Generated Waste 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) 
,trate 

P AF 0 eralions 

To PIS code 
MA 

CA 

Shaded Area Indicates 
Metal Operation Processes 

To PIS code DA 

NOTE: All of these PIS codes may obtain feed material from or send product output to the vault. 

SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) (Continued) 
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I TIGR I 

MA 

Shaded Area Indicates 
Metal Operation Processes 

Attachment 8 

Page 3 of 13 

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. 
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SIMPLIFIED FLOW DIAGRAM FOR METAL OPERATIONS (LEGACY) (Continued) 

Shaded Area Indicates 
Metal Operation Processes 

To Nitrate Op~lons------' 

In 1988, PIS codes CO, GI, ID.OB;and RS were combined into PIS code FF. PIS codes CT, ID, and OM are 

status codes only, and probably do not generate TRU waste. 

FF 
MOX 

Shaded Area Indicates 
Metal Operation Processes 

NOTE: All of these PIS codes may obtain feed material from or send product output to the vault. 
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SIMPLIFIED FLOW DIAGRAM FOR MET AL OPERATIONS (NEWL Y GENERATED) 

ITFIITF7 

CA 

Shaded Area Indicates 
Metal Operation 

NOTE: All of these PIS codes may obtain feed material from or 

send product output to the vault. 
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SIMPLIFIED FLOW DIAGRAM FOR MISCELLANEOUS OPERATIONS (LEGACY) 
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SIMPLIFIED FLOW DIAGRAM FOR MISCELLANEOUS OPERATIONS (NEWLY 

GENERATED) 

VAULT 

AC1 

EDC 

EOC 

RASS 

SMIS 

STF 

SMP 

ME 

ACL 

WM, XO, XO 

ORIGINATING 
PIS CODE 

AQUEOUS 
RECOVERY. 

>DL 

CEMENT 
FIXATION, 

<DL 
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SIMPLIFIED FLOW DIAGRAM FOR PYROCHEMICAL OPERATIONS 
(NEWLY GENERATED) 
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SIMPLIFIED PROCESS FLOW DIAGRAM 
FOR SPECIAL PROCESSING (LEGACy) 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-TA-55-19 

Mixed Combustible Debris Waste 

LA-TA-55-19.02 

Pu Processing, Recovery, Research & Development 

TA-03 CMR Facility, TA-21 Pu Facility, TA-50 RLWTF, TA-55 Pu Facility 

1971 - Present 

Mixed combustible debris waste generated by plutonium processing, recovery, research 

and development processes at the LANL site, resulting from facility and equipment 

operations and'maintenance. The debris waste includes paper, rags, plastic, rubber, wood- 

based HEP A filteTS, and other plastic-based and cellulose-based items. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5300 WMC Group: Combustible 

004 

R,C,PW 

1M, OM, AM, 01, IN, OR 

LAI16/LA216, LA125A/225A, LAI25D/225D, LA I 25E/225E 

MixedlNon-mixed: Mixed 

EPA HWNs: D004, D005, D006, 0007, D008, D009, DOlO, DOlI, DOI8, DOI9, D021, D022, D035, 

D038, D039, D040, FOOl, F002, F003, F005 

CH Contact/Remote-Handled: 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-241, Am-243, Ce-144, Cm-244, Cs-137, Np-237, Pa-231, Pu-238, Pu-241, Pu-242, 

Sr-90, Th-230, Th-232, U-233, U-234, U-235, U-238 

Mixed combustible debris waste generated by plutonium processing, recovery, research and development 

processes at the LANL site, resulting from facility and equipment operations and maintenance. The debris 

waste includes paper, rags, plastic, rubber, wood-based HEP A filteTS, and other plastic-based and 

cellulose-based items. 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; 

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 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, venniculite). The waste 

stream includes retrievably-stored and newly-generated waste. 

Long Description: 
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TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-NCDOI 

l Non-mixed Combustible Debris Waste 
. No 

Pu Processing, Recovery, Research & Development 

, T A-55 Pu Facility 

I 991 - Present 

Non-mixed combustible waste generated by plutonium recovery, research and 
development processes at the LANL site, resulting from facility and equipment 
operations and maintenance. The debris waste includes paper, rags, plastic, rubber, wood- 
based HEPA filters, and other plastic-based and cellulose-based items. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5300 WMC Group: Combustible 

004 

R, C, PW 

1M, OM, AM, 01, IN, OR 

LAI16/LA216, LAI25A, LAI25D, LAl25E 

Mixed/Non-mixed: Non-mixed 

EPA HWNs: None 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-24 I , Am-243, Ce-144, Cm-244, Cs-137, Np-237, Pa-231, Pu-238, Pu-24 I , Pu-242, 
Sr-90, Th-230, Th-232, U-233, U-234, U-235, U-238 

Long Description: Non-mixed combustible waste generated by plutonium recovery, research and development processes at 

the LANL site, resulting from facility and equipment operations and maintenance. The debris waste 
includes paper, rags, plastic, rubber, wood-based HEP A filters, and other plastic-based and cellulose- 
based items. 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; 
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 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. 



AK-00-019,R.1/ICl 
Effective Date: 09/25/03 

Appendix A 

Page 3 of 21 

LANL TRU Waste Stream Summary Report 

TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA- T A-55-30 

Mixed Heterogeneous Debris Waste 

LA-TA-55-30 

Pu Processing, Recovery, Research & Development 

TA-03 CMRFacility, TA-21 Pu Facility, TA-48 RC Facility, TA-50 RLWTF, TA-55 Pu 

Facility 

1971-Present 

Mixed heterogeneous debris waste generated by plutonium processing, recovery, 
research and development processes at the LANL site, resulting from facility and 
equipment operations and maintenance. The waste includes plutonium-contaminated 
noncombustible and combustible debris waste. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM, 01 

C, R, PW, IN, OR 

LAI15/215, LAI I 6/LA2 16, LAI17/LA217, LAI18/LA218, LAI19/LA219, 
LAI23/223, LA I 25/LA225 

Mixed/Non-mixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009, DOlO, DOlI, 0018, 0019, 0021, D022, 0035, 

0038,0039,0040, FOOl, FOO2, F003, F005 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Long Description: 

Am-241, Am-243, Ce-144, Cm-244, Cs-137, Np-237, Pa-231, Pu-238, Pu-241, Pu-242, 

Sr-90, Th-230, Th-232, U-233, U-234, U-235, U-238 

Mixed heterogeneous debris waste generated by plutonium processing, recovery, research and 
development processes at the LANL site, resulting from facility and equipment operations and 
maintenance. The waste includes plutonium-contaminated noncombustible and combustible debris waste. 

The noncombustible debris waste includes (but may not be limited to): small tools and equipment; cans; 

motors, pumps and process equipment; gloveboxes and glovebox windows; ventilation ductwork; 
composite HEP A filters; meta] pipes; glass; bottles; graphite; salt, slag and crucibles; and miscellaneous 
lab ware. The waste stream may also contain a smaller fraction of combustible solids (e.g., paper, rags, 

plastic, rubber, leaded gloves) and a small fraction of homogeneous solids (e.g., leached solids, ash, 
hydroxide cakes, impure oxides, vermiculite). The waste stream includes retrievably-stored and newly- 
generated waste. 
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TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-NHDOI 

Non-mixed Heterogeneous Debris Waste 

No 

Pu Processing, Recovery, Research & Development 

. T A-55 Pu Facility 

I 981 - Present 

Non-mixed heterogeneous debris waste generated by plutonium recovery and research 

and development processes at the LANL site, resulting from facility and equipment 

operations and maintenance. The waste includes plutonium-contaminated 

....noncombustible and combustible debris waste. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

85400 WMC Group: Heterogeneous 

005 

1M, AM, OM, 01 

C, R, PW, IN, OR 

LAI15/215, LAI16/LA216, LAI17/LA217, LAI18/LA218, LAI19/LA219, 
LA 1231223, LA I 25/LA225 

Mixed/Non-mixed: . .Non-mixed 

EPA HWNs: ,...None 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

i" Pu-239, Pu-240 

. Am-241, Am-243, Ce-144, Cm-244, Cs-137, Np-237, Pa-231, Pu-238, Pu-24 I, Pu-242, 

8r-90, Th-230, Th-232, U-233, U-234, U-235, U-238 

Long Description: Non-mixed heterogeneous debris waste generated by plutonium recovery and research and development 

processes at the LANL site, resulting from facility and equipment operations and maintenance. The waste 

includes plutonium-contaminated noncombustible and combustible debris waste. The noncombustible 
debris waste includes (but may not be limited to): small tools and equipment; cans; motors, pumps and 

process equipment; gloveboxes and glovebox windows; ventilation ductwork; composite HEP A filters; 

metal pipes; glass; bottles; graphite; salt, slag and crucibles; and miscellaneous lab ware. The combustible 

waste includes paper, rags, plastic, rubber, wood-based HEP A filters, and other plastic-based and 
cellulose-based items. 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; 

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 stream may also contain a smaller fraction of homogeneous 
solids (e.g., leached solids, ash, hydroxide cakes, impure oxides, vermiculite). The waste stream includes 

retrievably-stored and newly-generated waste. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD07 

Mixed Heterogeneous Debris Waste, CMR Vinyl Chloride Process 

No 

T A-OJ CMR Facility Vinyl Chloride Process 

TA-OJ CMRFacility 

1995 -1999 

Mixed Heterogeneous Debris Waste, TA-03 CMR Facility Vinyl Chloride Process 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM,01 

C, R, PW, IN, OR 

LA116/LA216, LAI17/LA217, LAI25/LA225 

Mixed/Non-mixed: Mixed 

EPA HWNs: 0006,0008, 0011, 0018, 0022, 0043, FOOl, F002, FOO5 

CH Contact/Remote-Handled: 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-241, Pu-238, Pu-24 I , Pu-242 

Long Description: Mixed heterogeneous debris waste generated by plutonium processing, recovery, research and 
development processes at the TA-03 CMR Facility, resulting from operations associated with process 

status codes CLRD and IPRG that employ vinyl chloride. The waste includes plutonium-contaminated 
noncombustible and combustible debris waste. The noncombustible debris waste includes (but may not be 

limited to): small tools and equipment; cans; motors, pumps and process equipment; glovebox windows; 

composite HEP A filters; glass; bottles; and miscellaneous lab ware. The combustible debris waste 
contains (but may not be limited to) paper, rags, plastic, rubber, and leaded gloves. The waste stream may 

also contain a small fraction of homogeneous solids (e.g., leached solids, ash, vermiculite). Further 
acceptable knowledge investigation is required. 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MINOI-CIN 

Mixed Inorganic Homogeneous Waste, Cemented Inorganics 

No 

Pu Processing 

TA-03 CMR Facility, TA-21 Pu Facility, TA-48 RC Facility, TA-50 RLWfF, TA-55 Pu 

Facility 

1971 - Present 

Mixed inorganic homogeneous waste comprised cemented sludge and solidified aqueous 

waste generated by plutonium recovery, research and development processes at the 

LANL site, resulting from facility and equipment operations and maintenance and liquid 

waste treatment operations. Waste includes cemented sludge; solidified aqueous waste; 
and solidified inorganic process solids. 

Ycs Off-Site Generator: No 

Homogeneous Summary Category: 

Waste Matrix Code: S3100 Solidified Inorganics WMC Group: 

Item Description Code: 002 

Major WMPs: IN 

Minor WMPs: 

Applicable TRUCONs: LA111/211, LA114/214 

MixedlNon-mixed: Mixed 

EPA HWNs: D004, DOO5, D006, D007, D008, D009, DOlO, DOlI, DOI8, D019, D021, D022, D035, 

D038, D039, D040, FOOl, F002, F003, F005 

CH Contact/Remote-Handled: 

Major Radionuclides: 

Minor Radionuclides: 

. 

îIf Pu-239, Pu-240 

Long Description: 

,.. Am-241, Pu-238, Pu-241, Pu-242 

Mixed inorganic homogeneous waste comprised cemented sludge and solidified aqueous waste generated 

by plutollium recovery, research and development processes at the LANL site, resulting from facility and 

equipment operations and maintenance and liquid waste treatment operations. Waste includes cemented 
sludge; solidified aqueous waste; and solidified inorganic process solids. The sludge is a residue from 

numerous treatment and filtration operations involving aqueous liquid radioactive waste. The treatment 

produces a thin sludge (approximately 25 percent solids) that is alkaline and is compatible with Portland 

cement. Mixing the waste in 55-gallon steel drums containing empirically detennined quantities of 
sludge, Ilortland cement, venniculite, and sodium silicate produces final cemented waste monoliths. 
Solidified aqueous waste is a dewatered sludge generated by the vacuum filtration of solids from treated 

aqueous waste slurry. The filter media (diatomaceous earth) with the entrapped filtrate is then placed in 

drums with dry concreted absorbent. Solidified inorganic process solids consist of process leached solids, 

ash, filter cakes, salts, metal oxides, fines, sample residues, and evaporator bottoms stabilized in Portland 

or gypsum cement. 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MIN02-V 

Mixed Inorganic Homogeneous Waste, Organics on Vermiculite 

No 

Pu Processing 

TA-03 CMR Facility, TA-2l Pu Facility, TA-55 Pu Facility 

1976 - 2001 

Mixed inorganic homogeneous waste comprised of organic liquids (oils and solvents) 
adsorbed on vermiculite, generated by plutonium recovery, research and development 
processes at the LANL site, resulting from facility and equipment operations and 
maintenance. 

Yes Off-Site Generator: No 

Homogeneous Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S3100 WMC Group: Solidified Inorganics 

None applicable 

IN 

OR 

LA 1\2/212 

Mixed/Non-mixed: Mixed 

EP A HWNs: D004, D005, D006, DOO7, D008, D009, DOlO, DOlI, DOI8,DOI9, 0021, D022, D028, 

D035, 0038, 0039, 0040, FOOl, F002, FOO3, FOO5 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-241, Pu-238, Pu-24 I , Pu-242 

Long Description: Mixed inorganic homogeneous waste comprised of organic liquids (oils and solvents) adsorbed on 
vermiculite, generated by plutonium recovery, research and development processes at the LANL site, 

resulting from facility and equipment operations and maintenance. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MIN03-NC 

Mixed Inorganic Homogeneous Waste, Non-cemented 

No 

Pu Processing 

TA-50 RLWTF, TA-55 Pu Facility 

1971 - Present 

Mixed inorganic homogeneous waste comprised of vacuum filter cake sludge resulting 

from liquid waste treabnent operations and non-cemented solid inorganic waste 
generated by plutonium processing, recovery, research and development processes at the 

LANL site. 

Yes Off-Site Generator: No 

Homogeneous Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S3100 WMC Group: Solidified ]norganics 

003,006 

IN 

LA] 22/222 

MixedlNon-mixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009,00]0,00]],00]8,00]9, D021, D022, 0035, 
0038,0039,0040, FOO], Foo2, F003, F005 

Contact/Remote-Handled: CH 

Major Radionuc1ides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-24], Pu-238, Pu-24], Pu-242 

Long Description: Mixed inorganic homogeneous waste comprised of vacuum filter cake sludge resulting from liquid waste 

treatment operations and non-cemented solid inorganic waste generated by plutonium processing, 
recovery, research and development processes at the LANL site. The waste stream is ]argely comprised of 
dewatered sludge formed by vacuum filtration of solids from treated aqueous waste slurries. The filter 
medium (diatomaceous earth) with the entrapped filtrate is packaged in drums with dry concrete 
absorbent. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MIN04-S 

iMixed Inorganic Homogeneous Waste, Salts 

',rNo 

I Pu Processing 

lilA-55 Pu Facility 

, 1982 - Present 

Mixed inorganic homogeneous waste comprised of uncemented inorganic process solids 

(salts) generated by plutonium recovery, research and development processes at the 

'.LANL site, resulting from facility and equipment operations and maintenance, 

Yes Off-Site Generator: No 

.Homogeneous Summary Category: 

Waste Matrix Code: S3100 WMC Group: Solidified Inorganics 

Item Description Code: 006 

Major WMPs: IN 

Minor WMPs: 

Applicable TRUCONs: LA I 24/224 

Mixed/Non-mixed: Mixed 

EPA HWNs: , 0004,0005,0006,0007,0008,0009,0010,0011,0018,0019, 0021, D022, 0035, 
\ .0038, 0039, 0040, FOOl, F002, F003, F005 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

lIIPu-239, Pu-240 

_tAm-24 I , Pu-238, Pu-24 I , Pu-242 

Long Description: Mixed inorganic homogeneous waste comprised ofuncemented inorganic process solids (salts) generated 

by plutoaium recovery, research and development processes at the LANL site, resulting from facility and 

equipment operations and maintenance. The waste is largely comprised of large chunks of filter cakes; 

nitrate saits generated by nitrate operations; and used chloride salt waste resulting from pyrochemical 

operations such as electrorefining; molten salt extraction; salt stripping; fluoride reduction; and direct 

oxide reduction. A small fraction of combustible waste (mainly plastic packaging) may also be present. 
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LA-MINOS-COR TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

Mixed Inorganic Homogeneous Waste, Cemented Organics 

No 

Pu Processing 

TA-03 CMRFacility, TA-55 Pu Facility 

1989 -1997 

Mixed inorganic homogeneous solidified (cemented) organic process solids and 
emulsified solvents and oils generated by plutonium recovery, research and development 

processes at the LANL site, resulting from facility and equipment operations and 
maintenance. 

Yes Off-Site Generator: No 

Homogeneous Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S3100 WMC Group: Solidified Inorganics 

006 

IN 

OR 

LA126/226 

MixedlNon-mixed: Mixed 

EPA HWNs: 0004,0005,0006,0007,0008,0009,0010,0011,0018,0019, 0021, D022, 0035, 
0038,0039,0040, FOOl, F002, F003, F005 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-24 I , Pu-238, Pu-24 I , Pu-242 

Long Description: Mixed inorganic homogeneous solidified (cemented) organic process solids and emulsified solvents and 

oils generated by plutonium recovery, research and development processes at the LANL site, resulting 

from facility and equipment operations and maintenance. 
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TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD02-238 

Mixed Heterogeneous Debris Waste, Pu-238 
. No 

Pu-238 Processing, Recovery, Research & Development 

H TA-03 CMR Facility, TA-21 Pu Facility, TA-55 Pu Facility 

1974 - Present 

Mixed heterogeneous debris waste generated by Pu-238 processing operations (primarily 

heat source fabrication) at the LANL site resulting from facility and equipment 
operations and maintenance. The waste includes Pu-238 contaminated noncombustible 

, and combustible debris waste. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM, OI 

C, R, PW, IN, OR 

LAI15/215, LAI16/LA216, LAI17/LA217, LAI18/LA218, LAI19/LA219, 
LA I 23/223, LA I 25/LA225 

Mixed/Non-mixed: Mixed 

EPA OWNs: 0005,0006,0007,0008,0009,0011,0019,0021,0022,0035, 0039, D040, FOOl, 
, F002, F003, F005 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

l Pu-238, Pu-239 

I Am-241, Np-237, Pu-240, Pu-24 I , Pu-242, Th-232, U-234 

Long Description: Mixed heterogeneous debris waste generated by Pu-238 processing operations (primarily heat source 
fabrication) at the LANL site resulting from facility and equipment operations and maintenance. The 
waste includes Pu-238 contaminated noncombustible and combustible debris waste. Noncombustible 
waste includes (but may not be limited to): small tools and equipment; cans; motors, pumps and process 
equipment; glove boxes and glovebox windows; ventilation ductwork; composite HEP A filters; metal 
pipes; glass; bottles; and miscellaneous lab ware. Combustible waste includes paper, rags, plastic, rubber, 

and plastic-based and cellulose-based waste. Plastic-based waste includes (but may not be limited to): 

tape, polyothylene and vinyl; 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 stream may also contain a small 
fraction of homogeneous solids (e.g., leached solids, ash, hydroxide cakes, impure oxides, venTÚculite). 
Some of the Pu-238 contaminated waste is packaged in small metal cans before being placed in 55-gallon 

drums. The waste stream includes retrievably-stored and newly-generated waste. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-NHD02-238 

Non-mixed Heterogeneous Debris Waste, Pu-238 

No 

Pu-238 Processing, Recovery, Research & Development 

T A-55 Pu Facility 

1991 - Present 

Non-mixed heterogeneous debris waste generated by Pu-238 processing operations 
(primarily heat source fabrication), recovery, and research and development at the LANL 
site resulting from facility and equipment operations and maintenance. The waste 
includes Pu-238 contaminated noncombustible and combustible debris waste. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM, 01 

C, R, PW, IN, OR 

LAI15/215, LA1161LA2l6, LAI17/LA2l7, LAI18/LA2l8, LA119/LA2l9, 
LA123/223, LAI25/LA225 

Mixed/Non-mixed: Non-mixed 

EPA HWNs: None 

Contact/Remote-Handled: CH 

Major Radionuc1ides: 

Minor Radionuc1ides: 

Pu-238, Pu-239 

Am-24 I , Np-237, Pu-240, Pu-241, Pu-242, Th-232, U-234 

Long Description: Non-mixed heterogeneous debris waste generated by Pu-238 processing operations (primarily heat source 
fabrication) at the LANL site resulting from facility and equipment operations and maintenance. The 
waste includes Pu-238 contaminated noncombustible and combustible debris waste. Noncombustible 
waste includes (but may not be limited to): small tools and equipment; cans; motors, pumps and process 
equipment; gloveboxes and glovebox windows; ventilation ductwork; composite HEPA filters; meta] 
pipes; glass; bottles; and miscellaneous lab ware. Combustible waste 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; 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 stream may also contain a small 

fraction of homogeneous solids (e.g., leached solids, ash, hydroxide cakes, impure oxides, vermiculite). 
Some of the Pu-238 contaminated waste is packaged in small metal cans before being placed in 55-gallon 

drums. The waste stream includes retrievably-stored and newly-generated waste. 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD03-DD 

Mixed Heterogeneous Debris Waste, D&D 
No 

Decontamination & Decommissioning 

T A-03 CMR Facility, TA-21 Pu Facility, T A-39 Ancho Canyon, T A-42 Incinerator Site, 
T A-49 Frijoles Mesa, TA-50 RLWTF, TA-50 WCRRF, TA-50 WM Site, TA-55 Pu 
Facility 

1971 - Present 

Mixed heterogeneous debris waste generated from facility and equipment 
decontamination and decommissioning at the LANL site, including associated 
sectioning, size reduction, and packaging operations. The waste is comprised of 
'plutonium-contaminated noncombustible and combustible debris waste. 

Yes Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM, 01 

C, R, PW, IN, OR 

LAI16/LA216, LAII7/LA217, LAI18/LA218, LA119/LA219, LA I 231223, 
LAI25/LA225 

Mixed/N on-mixed: Mixed 

EPAHWNs: II D004, D006, DOO7, D008, 0009, DOlI, to be determined 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

. Pu-238, Pu-24I, Pu-242, Pu-244 

Long Description: Mixed heterogeneous debris waste generated from facility and equipment decontamination and 
decommissioning at the LANL site, including associated sectioning, size reduction, and packaging 
operations. The waste is comprised of plutonium-contaminated noncombustible and combustible debris 

waste. Noncombustible waste includes gloveboxes, either whole or sectioned, and associated ducting, 

equipment, and construction debris associated with the removal of gloveboxes. Waste derived from 
gloveboxes may include gloves, wiring, plastic, glass windows, plastic wrapping, and lead shielding. 

Noncombustible waste may also include meta] equipment such as motors, pumps, tools, and process 
equipment, either whole or sectioned; cans; and metal scrap generated from size reduction of equipment. 
Combustible waste includes incidental paper, rags, plastic, rubber, and plastic-based and cellulose-based 
items generated during decommissioning, sectioning, and packaging. 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-NHD03-DD 

Non-mixed Heterogeneous Debris Waste, D&D 
No 

Dccontamination & Decommissioning 

T A-03 CMR Facility 

1980 - Present 

Non-mixed heterogeneous debris waste generated from facility and equipment 
decontamination and decommissioning at the LANL site, including associated 
sectioning, size reduction, and packaging operations. The waste is comprised of 
plutonium-contaminated noncombustible and combustible debris waste; primarily 
composite and cellulosic-based HEP A filters. 

Yes Off-Site Generator: No 

Dcbris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

85400 WMC Group: Heterogeneous 

005 

1M, AM, OM, OJ 

C, R, PW, IN, OR 

LAI 16/LA216, LAI17/LA217, LAI18/LA218, LAI19/LA219, LA1231223, 
LA I 25/LA225 

MixedlNon-mixed: Non-mixed 

EPA HWNs: I' None 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

': I Pu-239, Pu-240 

"Am-241, Pu-238, Pu-24 I , Pu-242 

Long Description: Non-mixed heterogeneous debris waste generated from facility and equipment decontamination and 
decommissioning at the LANL site, including associated sectioning, size reduction, and packaging 
operations. The waste is comprised of plutonium-contaminated noncombustible and combustible debris 

waste. Noncombustible waste may include composite and cellulosic-based HEPA filters, and metal 
equipment such as motors, pumps, tools, and process equipment, either whole or sectioned; cans; and 
metal scrap generated from size reduction of equipment. Combustible waste also includes incidental 
paper, rags, plastic, rubber, and plastic-based and cellulose-based items generated during 
decommissioning, sectioning, and packaging. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MSGOI-DD 

Non-mixed Soil Waste, D&D 
No 

Decontamination & Decommissioning 

TA-OJ Town Site, TA-03 CMR Facility, TA-21 Pu Facility, TA-50 WM Site 

1975 -1986 

Mixed soil waste, contaminated with transuranic material, resulting from 
decontamination and decommissioning activities at the LANL site. 

Yes Off-Site Generator: No 

Soil & Gravel Summary Categòry: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S4100 WMC Group: Soils 

None applicable 

S 

C,OI 

To be detennined 

Mixed/Non-mixed: Non-mixed 

EPA HWNs: To be detennined 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

Am-241, Pu-238, Pu-241, Pu-242 

Long Description: Mixed soil waste, contaminated with transuranic material, resulting from decontamination and 
decommissioning activities at the LANL site. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-OS-OO-Ol 

Non-mixed Sealed Sources, Defense-Related 

LA-OS-OO-OI 

Off-Site Source Recovery Project 

Off-Site Source Recovery Project 

2002 - Present 

Non-mixed metal debris waste comprised of defense-related sealed sources recovered 
off-site and packaged by the Off-Site Source Recovery (OSR) Project. 

Yes Off-Site Generator: No 

. Debris Summary Category: 

Waste Matrix Code: S5100 WMC Group: Uncategorized Metal 

Item Description Code: 005 

Major WMPs: OM 

Minor WMPs: 

Applicable TRUCONs: LA120N220A 

M ixed/N on-mixed: , ,Non-mixed 

EP A HWNs: ,.None 

Contact/Remote- Handled: fCH 

Major Radionuclides: 

Minor Radionuclides: 

aAm-24 I , Pu-238, Pu-239 

LCs-137, Np-237, Pu-240, Pu-24 I , Pu-242, Pu-244, Sr-90 

Long Description: Non-mixed metal debris waste comprised of defense.related sealed sources recovered off-site and 
packaged .by the Off-Site Source Recovery (OSR) Project. The sealed sources consist of radionuclide 
(actinide) solids (e.g., Am, Pu, AmBe, or PuBe) that are encapsulated in metal jackets. The actinides are 

in either metal or metal oxide form. Waste is packaged in pipe component overpack configuration in 55 

gallon drums. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-OS-OO-02 

Non-mixed Sealed Sources, Non-Defense Related 

No 

Off-Site Source Recovery Project 

Off-Site Source Recovery Project 

2000 - Present 

Non-mixed metal debris waste comprised of non-defense related sealed sources 

recovered off-site and packaged by the Off-Site Source Recovery (OSR) Project. 

No Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: S5100 WMC Group: Uncategorized Metal 

Item Description Code: 005 

Major WMPs: OM 

Minor WMPs: 

Applicable TRUCONs: LA120A/220A 

Mixed/Non-mixed: Non-mixed 

EPA HWNs: None 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Am-241, Pu-238, Pu-239 

Cs-137, Np-237, Pu-240, Pu-241, Pu-242, Pu-244, Sr-90 

Long Description: Non-mixed metal debris waste comprised of non-defense related sealed sources recovered off-site and 
packaged by the Off-Site Source Recovery (OSR) Project. The sealed sources consist of radionuclide 
(actinide) solids (e.g., Am, Pu, AmBe, or PuBe) that are encapsulated in metal jackets. The actinides are 
in either metal or metal oxide form. Waste is packaged in pipe component overpack configuration is 55 

gallon drums. 
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TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD05-ITRI 

Mixed Heterogeneous Debris Waste, ITRI 

No 

Off-site generator 

Inhalation Toxicology Research Institute 

1975-1984 

Mixed heterogeneous debris generated between 1975 and 1984 by the Inhalation 
Toxicology Research Institute (ITRI) currently operated by Lovelace at the Kirtland Air 

Force Base, New Mexico. 

Yes Off-Site Generator: Yes 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

85400 WMC Group: Heterogeneous 

005 

To be detennined 

To be detennined 

To be detennined 

Mixed/Non-mixed: 'Mixed 

EPA HWNs: \ ' 0008, FOO I, F002, to be determined 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

To be detennined 

To be detennined 

Long Description: Mixed heterogeneous debris generated between 1975 and 1984 by the Inhalation Toxicology Research 
Institute I(ITRI) currently operated by Lovelace at the Kirtland Air Force Base, New Mexico. Comprised 

of laboratory waste that may contain rags, tools, and biological waste. Radionuclide contamination is 

primarily Pu-239. May contain hazardous waste with unknown EPA codes. Further acceptable knowledge 

investigation is required. 
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LANL TRU Waste Stream Summary Report 

TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-NCD02-PTX 

Non-mixed Combustible Debris Waste, Pantex 

No 

Off-site generator 

Pantex 

1996 

Non-mixed combustible debris waste generated at the PANTEX site, located near 
Amarillo, Texas. Further acceptable knowledge investigation is required. 

Yes Off-Site Generator: Yes 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

To be determined 

To be determined 

To be determined 

Mixed/Non-mixed: Mixed 

EPAHWNs: None 

CH Contact/Remote- Handled: 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

To be determined 

Long Description: Non-mixed combustible debris waste generated at the P ANTEX site, located near Amarillo, Texas. 
Further acceptable knowledge investigation is required. 
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TRU Waste Stream ID: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD06-SNL 

Mixed Heterogeneous Debris Waste, Sandia National Laboratory 
No 

Off-site generator 

Sandia National Laboratory 

1976 

Mixed heterogeneous debris waste generated by Sandia National Laboratories. Waste is 

expected to contain lead. 

Yes Off-Site Generator: Yes 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

To be determined 

To be determined 

To be determined 

MixedlNon-mixed: Mixed 

EP A HWNs: D008, to be detenTÚned 

Contact/Remote-Handled: CH 

Major Radionuclides: 

Minor Radionuclides: 

Pu-239, Pu-240 

To be determined 

Long Description: Mixed heterogeneous debris waste generated by Sandia National Laboratories. Waste may contain lead. 
Further acceptable knowledge investigation is required. 



AK-00-019,R.1/ICl 
Effective Date: 09/25/03 

LANL TRU Waste Stream Summary Report 

Appendix A 

Page 21 of 21 

TRU Waste Stream ill: 

Waste Stream Title: 

Approved WSPF: 

Generating Process: 

Points of Generation: 

Generation Period: 

Short Description: 

WIPP-Eligible: 

LA-MHD04-RH 

Mixed Heterogeneous Debris Waste, Remote-Handled 

No 

Pu Processing, Remote-Handled 

TA-03 CMRFacility 

1971 - 1995 

Mixed remote-handled heterogeneous debris waste (RH- TRU) generated by hot cell 
operations at the LANL site in the Chemistry and Metallurgy Research (CMR) Facility. 

Waste is comprised of combustible and non-combustible waste that is categorized as 

"remote-handled" . 

No Off-Site Generator: No 

Debris Summary Category: 

Waste Matrix Code: 

Item Description Code: 

Major WMPs: 

Minor WMPs: 

Applicable TRUCONs: 

S5400 WMC Group: Heterogeneous 

005 

1M, AM, OM, OJ 

C, R, PW, IN, OR 

To be determined 

Mixed/Non-mixed: -Mixed 

EPA HWNs: ,1.0008, to be determined 

Contact/Remote-Handled: 1'RH 

Major Radionuclides: 

Minor Radionuclides: 

!"Pu-239, Pu-240 

IÞTo be determined 

Long Description: Mixed remote-bandled heterogeneous debris waste (RH-TRU) generated by hot cell operations at the 

LANL ,ite In the Chemistry and Metallurgy Research (CMR) Facility. Waste is comprised of combustible 

and non-wmbustible waste that is categorized as "remote-handled". Further acceptable knowledge 
investigatiOO..req uired. 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 
Number of 
Containers 

Estimated 

Volume (m3) 

LA-MHD02-238 

Above Ground 

Total: 

7 2.12 

929 193.23 

254 81.66 

1.13 

9 17.10 

1200 295.25 

8 0.80 

451 300.06 

206 42.85 

665 343.71 

1865 638.96 

110-gallon drum 

55-gallon drum 

85-gallon drum 

Fiberglass-reinforced plywood 

Standard waste box 

Subtotal: 

Below Ground 

30-gallon drum 

30-gallon drum in cement cask 

55-gallon drum 

Subtotal: 
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Waste Stream ID Location Container Description 

Estimated 

Volume (m3) 
Number of 
Containers 

LA-MHD03-DD 

Above Ground 

55-gallon drum 

85-gallon drum 

Crate 

Crate, oversize 

Fiberglass-reinforced plywood 

Fiberglass-reinforced plywood, oversize 

Other undefined container type 

Other undefined container type, oversize 

Standard waste box 

Transportainer 

Subtotal: 

Below Goound 

55-gallon drum 

Crate 

Crate, oversize 

Other undefined container type 

Other undefined container type, oversize 

Subtotal: 

Total: 

16 3.33 

19 6.11 

10 22.42 

105 987.83 

44 511.15 

6 31.36 

I3 10.68 

95 338.43 

47 88.09 

63.00 

356 2,062.40 

27 5.62 

33 37.21 

151 742.45 

4 4.99 

3 6.30 

218 796.57 

574 2,858.96 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-MHD04-RH 

Below Ground 

Subtotal: 

4 

58 

197 

17 

276 

Total: 276 

0.02 

0.44 

76.33 

16.83 

93.61 

93.61 

I-gallon remote-handled cask 

2-gallon remote-handled cask 

Remote-handled canister, other 

Remote-handled canister, WIPP standard 

LA-MHD05-ITRI 

Above Ground 

55-gallon drum 40 8.32 

85-gallon drum 3 0.96 

Subtotal: 43 9.28 

Below Ground 

55-gallon drum 9 1.87 

Subtotal: 9 1.87 

Total: 52 11.16 

LA-MHD06-SNL 

Below Ground 

55-gallon drum 

Crate 

2 0.42 

0.57 

0.98 

0.98 

Subtotal: 

Total: 

3 

3 
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Waste Stream ID Location 

Estimated 
Volume (m3) Container Description 

Number of 
Containers 

LA-MHD07 

Above Ground 

55-gallon drum 

Subtotal: 

Total: 

69 

69 

69 

14.35 

14.35 

14.35 

LA-MINOI-CIN 

Above Ground 

Below Ground 

110-gallon drum 

55-gallon drum 

85-gallon drum 

Other undefined container type 

Standard waste box 

Subtotal: 

30-gallon drum 

30-gallon drum in cement cask 

55-gallon drum 

55-gallon drum, non-standard volume 

Other undefined container type, oversize 

. Unknown 

Subtotal: 

Total: 

10 

2180 

853 

149 

3193 

230 

347 

5 

158 

742 

3935 

3.14 

453.44 

274.24 

0.32 

283.10 

1,014.24 

25.72 

0.40 

72.18 

3.54 

442.40 

7.80 

552.03 

1,566.27 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 
Number of 
Containers 

Estimated 
Volume (m3) 

LA-MIN02-V 

Above Ground 

55-gallon drum 

85-gallon drum 

23 

4 

4.78 

1.29 

6.07 Subtotal: 27 

Below Ground 

55-gallon drum 11 2.29 

2.29 

8.36 

Subtotal: 11 

Total: 38 

LA-MIN03-NC 

Above Ground 

Total: 

3 0.84 

3827 796.02 

1404 451.39 

5234 1,248.24 

300 62.40 

5 9.37 

7 58.24 

312 130.01 

5546 1,378.25 

IIO-gallon drum 

55-gallon drum 

85-gallon drum 

Subtotal: 

Below Ground 

55-gallon drum 

55-gallon drum, non-standard volume 

. Unknown 

Subtotal: 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-MIN04-S 

Above Ground 

Subtotal: 

483 

158 

642 

0.21 

100.46 

50.80 

151.47 

110-gallon drum 

55-gallon drum 

85-gallon drum 

Total: 642 151.47 

LA-MINDS-COR 

Above Ground 

55-gallon drum 

85-gallon drum 

Other undefined container type 

61 

29 

12.69 

9.32 

0.32 

22.33 Subtotal: 91 

Total: 91 22.33 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-MSGOl-DD 

Above Ground 

Total: 

3 0.62 

0.32 

19 30.13 

11 46.61 

2 3.17 

36 80.86 

46 9.57 

6 19.03 

52 28.60 

88 109.46 

55-gallon drum 

85-gallon drum 

Crate 

Crate, oversize 

Fiberglass-reinforced plywood 

Subtotal: 

Below Ground 

55-gallon drum 

Crate, oversize 

Subtotal: 

LA-NCDOI 

Above Ground 

Total: 

30 

30 

30 

6.24 

6.24 

6.24 

'55-gallon drum 

Subtotal: 

LA-NCD02-PTX 

Above Ground 

Subtotal: 

3 

3 

0.62 

0.62 

55-gallon drum 

Total: 3 0.62 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-NHDOI 

Above Ground 

Subtotal: 

56 

56 

11.65 

11.65 

55-gallon drum 

Total: 56 11.65 

LA-NHD02-238 

Above Ground 

Subtotal: 

36 

108 

144 

7.49 

205.20 

212.69 

55-gallon drum 

Standard waste box 

Total: 144 212.69 

LA-NHD03-DD 

Above Ground 

Crate, oversize 17 53.92 

53.92 Subtotal: 17 

Total: 17 53.92 

LA-OS-OO-Ol 

Above Ground 

Subtotal: 

15 

15 

3.12 

3.12 

55-gallon drum 

Total: 15 3.12 



AK-00-019,R.l/ICl 
Effective Date: 09/25/03 

Appendix B 

Page 9 of 12 

LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-OS-OO-02 

Above Ground 

Total: 424 

88.19 

88.19 

88.19 

Subtotal: 

424 

424 

55-gaIlon drum 

LA-TA-55-19 

Above Ground 

Total: 

0.10 

4610 958.88 

842 270.70 

49 93.10 

5502 1,322.78 

0.00 

142 14.51 

3 1.20 

1180 245.44 

0.32 

53 0.45 

1380 261.92 

6882 1,584.71 

30-gaIlon drum 

55-gaIlon drum 

85-gaIlon drum 

Standard waste box 

Subtotal: 

Below Ground 

l-gaIlon drum 

30-gallon drum 

30-gaIlon drum in cement cask 

55-gaIlon drum 

85-gaIlon drum 

Other undefined container type 

Subtotal: 
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Waste Stream ID Location 

Estimated 

Volume (m3) Container Description 

Number of 
Containers 

LA- T A-55-30 

Above Ground 

Below Ground 

llO-gallon drum 

30-gallon drum 

55-gallon drum 

85-gallon drum 

Crate, oversize 

Fiberglass-reinforced plywood 

Other undefined container type 

Other undefined container type, oversize 

Standard waste box 

Subtotal: 

IS-gallon drum 

I-gallon drum 

3D-gallon drum 

3D-gallon drum in cement cask 

55-gallon drum 

Cardboard box 

Crate, oversize 

Other undefined container type 

Torpedo tube 

Subtotal: 

Total: 

3 

5104 

931 

7 

5 

3 

3 

70 

6127 

23 

2 

131 

33 

1225 

65 

1482 

7609 

0.83 

0.10 

1,061.63 

299.32 

22.20 

6.06 

1.20 

6.96 

133.00 

1,531.29 

1.39 

0.01 

14.30 

27.89 

254.80 

0.00 

3.63 

5.75 

0.71 

308.48 

1,839.77 
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LANL TRU Waste Stream Inventory Report 

Waste Stream ID Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-TEMP-238H 

Above Ground 

Subtotal: 

16 

16 

3.33 

3.33 

55-gallon drum 

Below Ground 

3D-gallon drum 

3D-gallon drum in cement cask 

55-gallon drum 

3 

14 

2 

0.34 

5.60 

0.42 

Subtotal: 19 6.36 

9.68 Total: 35 

LA- TEMP-Non-DP 

Above Ground 

Total: 134 

27.25 

5.70 

32.95 

32.95 

Subtotal: 

131 

3 

134 

55-gallon drum 

Standard waste box 

LA-TEMP-RH 

Below Ground 

Subtotal: 1 

0.01 

0.01 

2-gallon remote-handled cask 

Total: 1 0.01 
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LANL TRU Waste Stream Inventory Report 

Waste Stream IV Location Container Description 

Number of 
Containers 

Estimated 

Volume (m3) 

LA-TEMP-UNK 

Above Ground 

Subtotal: 

45 

3 

17 

3 

35 

103 

9.36 

0.96 

16.14 

5.70 

55-gallon drum 

85-gallon drum 

Crate 

Standard waste box 

Unknown 

32.17 

Below Ground 

30-gallon drum 

55-gallon drum 

Cardboard box 

4 

10 

2 

0.41 

2.08 

0.22 

3.60 

0.00 

6.31 

Crate, oversize 

Other undefined container type 

Subtotal: 18 

Total: 121 38.48 

Subtotal Above Ground: 

Subtotal Below Ground: 

Total: 

23,528 

5,189 

28,717 

8,217.70 

2,534.85 

10,752.55 

Inventory report is based on information from the TRU Waste Management database as of August 15,2003. 
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