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EXECUTIVE SUMMARY 

This report summarizes the actions performed in order to meet closure requirements for a 

Resource Conservation and Recovery Act (RCRA) interim status treatment unit, the oxygen 

sparging unit at Technical Area (TA) 55, Building 4 (TA-55-4) at Los Alamos National 

Laboratory (LANL). The RCRA interim status closure plan for the oxygen sparging unit is 

included as Appendix A of this document. The closure plan addressed the nature of the waste 

and the treatment process, the de~ontamination and decommissioning procedures to be followed 

during closure, the closure schedule, and intent for closure certification. 

Closure of the oxygen sparging unit was performed in accordance with the closure plan. Due to 

the nature of the treatment, no RCRA constituents were present in the unit. fhe oxygen sparging 

unit and the glovebox in which the unit was housed. were wiped down with water-wet rags to 

reduce and/or remove radioactive contamination. The unit was then disassembled within the 

glovebox and the components of the unit individually wiped with water-wet rags. The 

components of the unit were then removed from the glovebox and packaged in 55-gallon drums 

and managed as non-RCRA-regulated transuranic (TRU) waste. The drums were transported to 

TA-54 for retrievable storage. 

Ill 
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CLOSURE CERTIFICATION REPORT FOR THE CLOSURE OF 
THE OXYGEN SPARGING UNIT AT TECHNICAL AREA 55, 

BUILDING 4 

1.0 INTRODUCTION 

1. 1 Background 

This report summarizes the activities performed in order to meet closure requirements for the 

oxygen sparging unit located in Room 429 at Technical Area (TA) 55, Building 4, at Los Alamos 

National Laboratory (LANL) (see Figures 1 through 4 of Appendix A). The unit was operated 

under the interim status requirements of the Resource Conservation and Recovery Act (RCRA) 

for treatment of the RCRA hazardous portion of mixed (i.e., hazardous and radioactive) waste . . 
The unit was used from January 1993 until October 1993 to treat waste salts generated by a 

calcium metal stripping process at TA-55. The treatment process involved the oxidation of 

reactive (U.S. Environmental Protection Agency [EPA] Hazardous Waste Number 0003) and/or 

ignitable (EPA Hazardous Waste Number 0001) characteristic metals that may have been present 

in the waste salts, rendering them nonhazardous. The calcium metal stripping process has since 

been discontinued. 

The oxygen sparging unit is a RCRA treatment process for mixed waste, and as such, is subject 

to the regulations of the New Mexico Administrative Code Title 20, Chapter 4, Part 1 (20 NMAC 

4.1), Subpart VI, which incorporates, with limited exceptions, Title 40 of the Code of Federal 

Regulations ( 40 CFR), Part 265, Subpart G, Closure and Post-Closure, and Subpart Q, Chemical, 

Physical, and Biological Treatment. The closure plan for the unit is included as Appendix A of 

this document. 

1.2 Purpose 

The purpose of this report is to present the activities conducted during the closure of the oxygen 

sparging unit at TA-55-4 and to demonstrate that closure was performed in accordance with the 

closure plan. Additionally, this report presents the independent professional engineering closure 

certification, as required in 20 NMAC 4.1 , Subpart VI, 265.115. 
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1. 3 Report Organization 

Section 1.0 presents the purpose of the closure certification report, and provides a description of 

the oxygen sparging unit, the sparging process, and the waste treated in the unit. Section 2.0 

details the closure activities performed including the decontamination of the equipment. 

decommissioning of the oxygen sparging unit, and disposition of the decommissioned materials. 

Section 3.0 presents the certification of accuracy of this report and the independent professional 

engineering closure certification, as required in 20 NMAC 4.1, Subpart VI , 265 .115. The closure 

plan for the oxygen spargin!l unit is included as Appendix A. 

1.4 Oxygen Sparging Unit Description 

The oxygen sparging unit at T A-55-4 consisted of a magnesium oxide crucible encased in a 

stainless steel, ceramic insulated shell measuring approximately 1.5 feet high by 1.0 foot i.n 

diameter. A magnesium oxygen sparge tube was installed into a flanged port in the upper end 

of the unit. The oxygen sparging unit was housed '·' a glovebox located in Room 429 of 

TA-55-4. The following are photographs of the oxygen sparging unit and glovebox at TA-55-4. 

Additional information on the oxygen sparging unit is presented in Section 2.2 of Appendix A. 

2 
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Technical Area 55, Building 4, Room 429, Process Code T04, Oxygen Sparging Unit 

Glove box 

Technical Area 55, Building 4, Room 429, Process Code T04, Oxygen Sp;lr!..',ing Unit 
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1. 5 Process Description 

The oxygen sparging unit was utilized to treat mixed waste consisting of waste salt matrices. 

Prior to treatment, waste salts were lowered into the unit and the lid secured. The waste salts 

were then resistance heated at standard operating temperatures for a minimum of 3 hours. During 

this process, an oxygen <:parge tube would be lowered into the molten salt releasing 

approximately 1 liter per minute of an oxygen/argon gas mixture. The extreme temperatures and 

oxygen-rich atmosphere ensure complete oxidation of the sodium or potassium metals potentially 

present in the waste salt matrices. A maximum of 6 kilograms (kg) of waste salts were treated 

during any one operation. A total of 19 waste batches, weighing 86.9 kg, were treated in the 

oxygen sparging unit during its operational life. The treatment capacity of the unit was 0.26 

pounds per hour (LANL, 1995). Emissions from this process were vented through a scrubber and 

a high-efficiency particulate air (HEP A) filter. As a result of this treatment, the waste salts were 

rendered nonhazardous (i.e., the RCRA hazardous characteristic of the waste was re~aoved) and 

contained only a radioactive component. More detailed information on the methodology aqd 

operating parameters for the oxygen sparging unit operations is presented in Section 2.3 of 

Appendix A and is also contained within a limited access (i.e., not for public dissemination) 

report, entitled "Oxygen Sparging of Spent Electrorefining Salts for Plutonium Recovery" 

(LANL, 1991). 

1. 6 Waste Description 

Mixed waste treated in the oxygen sparging unit consisted of radioactive chloride salts generated 

from a calcium metal salt stripping process at TA-55-4. The salts were considered mixed waste 

due to the potential presence of sodium and/or potassium metals (EPA Hazardous Waste Number 

0001 for the ignitability characteristic and 0003 for the reactivity characteristic). Additional 

information on the waste treated in the oxygen sparging unit is included in Section 3.0 of 

Appendix A. In total, 86.9 kg of the mixed waste salts were treated in the oxygen sparging unit. 

The post-treatment wastes were non-RCRA-regulated TRU wastes and were managed accordingly. 

4 
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2.0 PERFORMANCE OF CLOSURE 

2. 1 Closure Activities 

Closure activities for the oxygen sparging unit at TA-55-4 began in October 1993 and concluded 

in December 1993. :hese activities consisted of decontaminating the oxygen sparging unit and 

the glovebox in which it was housed, disassembling and removing the unit, and packaging the 

equipment as transuranic (TRU) radioactive waste in 55-gallon drums. 

2. 1. 1 Decontamination 

The initial step in the closure of the oxygen sparging unit involved thoroughly cleaning and 

wiping down the interior of the glovebox, the oxygen sparging unit, and any associated equipment 

in the glovebox with water-wet polypropylene rags to reduce and/or remove any radioactive 

contamination present. Due to the effectiveness of the treatment conducted in the oxygen 

sparging unit, the only residues present were radioactive (non-RCRA-regulated) oxides (see 

Section 3.4 of Appendix A). 

2.1.2 Oxygen Sparging Unit Decommissioning 

Following the initial wipedown of the glovebox and associated equipment, the oxygen sparging 

unit was disassembled in the glovebox and the components were wiped down with water-wet rags 

to further reduce and/or remove any radioactive contamination present. The unit components 

were then removed from the glovebox and packaged in 55-gallon drums along with other 

nonhazardous process waste generated at TA-55. The drums containing the decommissioned unit 

components were taken to T A-54 t'or management as non-RCRA-regulated TRU waste. The 

glovebox remains at TA-55-4 and will be used for other operations at TA-55. Section 4.5 .1 of 

Appendix A contains additional information on the oxygen sparging unit decommissioning. 

2. 2 Disposition of Decommissioned Materials 

The decommissioned components of the oxygen sparging unit were contained in one or more of 

5 drums that were transported to TA-54 for retrievable storage as non-RCRA-regulated TRU 

waste. The rags used during the decontamination activities were disposed of along with similar 

nonhazardous process waste materials generated throughout TA-55. These drums will ultimately 

be taken to the Waste Isolat1vn Pilot Plant (WIPP) facility for final disposal. A sumn' · · · of 

5 
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waste disposition information including drum identification numbers, drum contents, and interim 

and long-term disposition of the waste resulting from closure of the unit is provided in Table 1. 

More detailed information on the disposition of the drums containing the oxygen sparging unit 

components is presented in Sections 4.5.2 and 4.5.3 of Appendix A. 

2. 3 Location of Supporting Documentation 

Supporting documentation is available at LANL, TA-55, Building 2 with the Transuranic 

Operations T earn Leader (NMT-7). 

6 
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Waste Material 

Oxygen Sparging 
Unit Componentsb 

Decontamination 
Ragsd 

Table 1 

Disposition of Waste Materials Generated 
from the Closure of the Oxygen Sparging Unit 

at Technical Area (TA) 55, Building 4a 

Drum ID # 

LA00000055175 

LA00000055188 

LA00000055190 

LA00000055242 

LA00000055255 

N/A 

Current--Storage 
Location 

TA-54, Area G 

TA-54, Area G 

TA-54, Area G 

TA-54, Area G 

TA-54, Area G 

TA-54, Area G 

Description of Drum 
Contents 

Non-RCRA c -hazardous 
metal waste 

Non-RCRAb -hazardous 
metal waste 

Non-RCRAb -hazardous 
metal waste 

Non-RCRAb -hazardous 
ceramic waste 

Non-RCRAb -hazardous 
glass waste 

Non-RCRAb -hazardous 
plastic waste 

Final Disposition 

Awaiting disposal at the 
Waste Isolation Pilot 
Plant (WIPP) Facility 

Awaiting disposal at 
WIPP 

Awaiting disposal at 
WIPP 

Awaiting disposal at 
WIPP 

Awaiting disposal at 
WIPP 

Awaiting disposal at 
WIPP 

• See Section 4.5.1 of Appendix A for more detailed information on the disposition of the waste materials generated from the 
oxygen sparging unit closure. 

b The oxygen sparging unit at T A-55-4 was dismantled and the various components placed in cine or more of the drums listed 
along with similar process waste materials generated throughout T A-55. 

c Resource Conservation and Recovery Act. 
d The plastic (polypropylene) rags used during closure were disposed of as transuranic (TRU) plastic waste along with similar 

process waste materials generated throughout T A-55. 
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3. 0 CERTIFICATIONS 

3. 1 Certification of Accuracy 

I certify under penalty of law that these documents and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathenng information, 

the information submitted is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violation. 

Document title: 

Name: 

Name: 

Closure Certification Report for the Closure of 

the Oxygen Sparging Unit at Technical Area 55. BuildinQ 4 

Revision 0.0 
I 

n, Division Director 
Environment, Safety, and Health Division 
Los Alamos National Laboratory 

Date: If~ 

G. Thomas Todd 
Area Manager 

M~ Date: 

U.S. Department of Energy-Los Alamos Area Office 
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3.2 Independent Professional Engineering Certification 

This-certification was prepared in accordance with generally accepted professional engineering 

principles and practice pursuant to the r- •-:tuirements of 20 NMAC 4.1, Subpart VI, 265.115 for 

an independent professional engineering certification. These services have been performed with 

the care and skill ordinarily exercised by members of the profession practicing under similar 

conditions at the same time and in the same or in a similar locality. We make no other warranty 

either expressed or implied. The fmding and certification are based on 1) reviewing the closure 

plan written for this unit (Appendix A), 2) reviewing data and documentation of the closure, 

3) conversations with Ms. Sammi Owens, LANL, NMT-3 regarding closure activities, and 4) a 

site visit after closure for confirmation. 

With the signature and seal below, I certify that the closure of the oxygen sparging unit at 

T A-55-4 was conducted in accordance with the closure plan written for the unit and that the 

information presented in this report is, to the best of my knowledge and belief, true, accurate, an~ 

complete. 

Respectfully, 

IT CORPORATION 

P. Scott Den-Baars, P.E. 
New Mexico Registered Professional Engineer No. 10653 
Expires December 31, 1997 

Date: December 17, 1996 
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1.0 INTRODUCTION 

RCRA INTERIM STATUS CLOSURE PLAN FOR 
T A-55-4 OXYGEN SPA RGING UNIT 

lntenm Status Closure Plan 
Los Alamos Nat1ona1 Laboratory 

T A-55 Oxygen Spargmg Furnace 
Public Comment Copy 

This closure plan has been prepared for the oxygen sparging unit at Los Alamos National 
Laboratory (LANL). Technical Area 55. Building 4 (TA-55-4). The oxygen sparging unit is a 
Resource Conservation and Recovery Act (RCRA) treatment process for m1xed waste. Mixed 
waste conta1ns a hazardous waste. as defined by and regulated under RCRA and a radioactive 
waste. The closure activities presented in this document are written in accordance with the New 
Mexico Annotated Code Title 20. Chapter 4. Part 1 (20 NMAC 4.1 ). Subpart VI . wh1ch 
incorporates Title 40 of the Code of Federal Regulations (40 CFR) Part 265. Subpart G. 
Closure and Post-Closure. This unit is regulated under 20 NMAC 4.1 . Subpart VI . 265. Subpart 
Q Chemical. Physical. and Biological Treatment. Table 1 provides a cross reference between 
sections of this closure plan and the applicable regulatory requirements. 

1.1 Closure Performance Standard 120 NMAC 4.1 , Subpart VI , 265.111 
a. Minimize the need for further maintenance 
b. Control. minimize or eliminate. to the extent necessary, to protect human health 

and the environment. post-closure escape of hazardous waste. hazardous 
constituents. leachate, contaminated run-off, or hazardoL :; waste decomposition 
products to the groundwater. surface waters. or atmosphere 

c. Comply with requirements of 20 NMAC 4.1, Subpart VI . 265.404 for closure of 
chemical. physical. and biological treatment units. 

1.2 Notification of Partial Oosure 20 NMAC 4.1, Subpart VI , 265.112(a) & (d) 
The plan has been written for implementation of a partial closure (i.e., closure of one 
unit). rather than final closure of the LANL facility. Final closure of all hazardous and 
mixed waste units at LANL is not planned in the.near future. LANL will notify the 
Secretary. New Mexico Environment Department (NMED), upon the completion of the 
partial closure activities. A copy of this closure plan will be furnished upon request to 
the Secretary, NMED. Copies will also be provided to NMED inspectors upon request. 
pursuant to 20 NMAC 4.1. Subpart VI. 265.112(a). 

Copies of this document are maintained by LANL's Hazardous and Solid Waste 
Management Group (ESH-19) and by the U.S. Department of Energy (DOE). Los 
Alamos Area Office (LAAO). 

1.3 Amendment of Plan 120 NMAC 4.1. Subpart VI, 265.112(c) 
This closure plan may be amended pursuant to 20 NMAC 4.1, Subpart VI , 265.112(c) 
prior to initiation of closure of the oxygen sparging unit ; however, no changes in 
operations are anticipated that will affect this plan. The plan will be modified if. while 
conducting closure activities, unexpected events require a modification. 

Page 1 of 21 



Table 1 

lntenm Status Closure Plan 
Los Alamos Nat1onal Laboratory 

T A-55 Oxygen Sparg1ng Furnace 
Public Comment Copy 

Closure Plan Section/Regulatory Requirement Cross Reference 

New Mexico RCRA 
Regulation Regulation Regulatory Closure Plan 
Citation (a) Citation (b) Requirement Section 
Subpart VI , 265.110 265.110 Applicability 
Subpart VI , 265. 111 265.111 Closure Performance 

Standard 1.1 
Subpart VI . 265.112 265.112 Closure Plan : 

Amendment of Plan 1 . 1 

Subpart VI , 265.112(a) 265.112(a) Written Plan -4 .-1 
Subpart VI , 265.112(b) 265.112(b) Content of Plan 3.2, 3.3. 

4.2, 5.0 
Subpart VI , 265.112(c) 265.112(C) Amendment of Plan 1.3 
Subpart VI , 265.112(d) 265.112(d) Notification of Partial Closure 

and Final Closure 1.2 
Subpart VI , 265.113 265.113 Closure: Time Allowed 

for Closure 5.2, 5.3 
Subpart VI. 265.114 265.114 Disposal or Decontamination 

of Equipment, Structures 
and Soils 4.2 

Subpart VI . 265.115 265.115 Certification of Closure 6.0 
Subpart VI , 265.116 265.116 Survey Plat Figures 
Subpart VI , 265.117 265.117 Post-Closure Care and Use of 

Property 7.0 
Subpart VI. 265. 118 265.118 Post-Closure Plan : 

Amendment of Plan 7.0 
Subpart VI , 265.119 265.119 Post-Closure Notices 7.0 
Subpart VI, 265.120 265.120 Certification of Completion of 

Post-Closure Care 7.0 
Subpart VI , 265.140 265.140 Financial Requirements 8.0 
Subpart VI , 265.404 265.404 Closure Requirement tor 

Chemical. Physical. and 
Biological Treatment Units 4 .3 

(a) From New Mexico Administrative Code Title 20. Chapter 4, Part 1, 1994. 
(b) From Code of Federal Regulations Title 40, 1994. 

2.0 DESCRIPTIONS 
2.1 GENERAL 

4.1' 

LANL is a multidisciplinary laboratory (EPA No. NM0890010515) owned by DOE. and operated 
jointly by DOE and the University of California. The principal mission of LANL is the design and 
development of weapons for the nation's nuclear arsenal ; however. considerable research and 
development is directed toward the development of the peaceful uses of nuclear energy 
including research on controlled thermonudear reactions. fission reactors. nuclear safeguards. 
laser fusion . and medium-energy physics. ::xtensive basic research in physics. chemistry, 
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metallurgy, mathematics and computers. earth sciences. and electronics supports these 
efforts. Biomedical and environmental research includes programs in molecular biology, 
radiobiology. cancer therapy, radiology. and industrial hygiene. 

LANL is located in north-central New Mexico. approximately 60 miles north-northeast of 
Albuquerque. and 25 miles northwest of Santa Fe (Figure 1 ). LANL. which occupies an area of 
43 square miles. and the associated residential areas of Los Alamos and White Rock are 
situated on the Pajarito Plateau. The plateau consists of a series of finger-like mesas separated 
by deep east-west trending canyons: intermittent streams lie at the bottom of all of the 
canyons. The mesa tops range in elevation from approximately 7.800 feet at the flank of thE 
Jemez Mountains. located west of Los Alamos, to about 6,200 feet at their eastern extent. 
where they terminate above the Rio Grande Valley. 

LANL is divided into 51 Technical Areas (T A) : 34 of these T As are developed. The location of 
T A-55 in relation to the other T As at LANL is shown in Figure 2. The treatment unit (a clamshell 
type of electric furnace and not a Boiler or Industrial Unit [BIF] as defined by 20 NMAC 4.1. 
Subpart I. 260) for which this plan is written is located in Room 429 at T A-55-4, the Plutonium 
Facility. The location of T A-55-4, and a floor plan showing the location of the oxygen sparging 
unit, are provided in Figure 3 and Figure 4, respectively. T A-55 lies at an elevation of 7.300 to 
7,100 feet. The facility is located on a narrow mesa between Mortandad Canyon on the north 
and Pajarito Canyon on the south. The oxygen sparging unit is operated and maintained by 
LANL's Nuclear Materials Technology (NMT) Division. 

2.2 UNITLOCATION 
The OSU was located and operated in T A-55-4. Room 429 (T A-55-4-429) , within a glovebox. which 
provided primary confinement. The glovebox exhaust ventilation system is also considered part of the 
primary confinement system. The glovebox is a sealed unibody enclosure fabricated from stainless 
steel with glove ports welded into the shell. All inside corners have a smooth radius and all welds are 
ground down to provide a smooth finish with no cracks or crevices. A large window is positioned 
above a pair of glove ports and a small window is positioned between the glove ports. Util ities and 
services are provided through glovebox walls by the use of hermetically sealed penetrations. Hypalon 
gloves with lead are used for radiation shielding during operations within the glovebox. The windows 
are laminated safety glass and have neoprene seals. The OSU glovebox was helium leak checked 
with all accessories and penetrations installed to ensure confinement integrity prior to being placed in 
service. 

The OSU was housed within a sub-atmospheric glovebox. in Room 429, within the Plutonium 
Building (TA-55-4). The unit consisted of a magnesia (magnesium oxide) crucible in a stainless steel 
shell measuring approximately 1.5 feet (ft) high by 1.0 ft in diameter. To ensure proper operation of 
the OSU and complete oxidation of the ignitable and/or reactive metals, a standard operating 
procedure (SOP) was written for the unit prior to the treatment of any waste salts. This SOP is 
included as Appendix A of this submittal. A schematic diagram of the OSU is shown on page 26 of 
Appendix A. 

2.3 DESCRIPTION OF THE OXYGEN SPARGING TREATMENT PROCESS 
The oxygen sparge treatment process was operated as follows: waste salts weighing up to six 
kilograms were loaded into a magnesia (magnesium oxide) crucible and heated in the OSU to 
temperatures from 800 to 950° C for a minimum of three hours. During that time. a magnesium oxide 
sparge tube was inserted through a flanged port on top of the unit and lowered into the molten salt 
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where an oxygen/argon mixture was bubbled through the melt at approximately one standard liter per 
minute. The argon in the argon/oxygen mixture was used to agitate the molten salt and to control the 
rate of oxidation . Because of the high temperature in the OSU. the reactive calcium . sodium. or 
potassium metals potentially present in the molten salts were completely oxidized to a non-reactive 
state. The chemical equations for the oxidation of these metals are as follows 

2Ca + 02 _ 2Ca0 

4Na + 02 _ 2Na20 

4K +02 _2K20 

Knowledge of process and operations indicated that no other hazardous waste constituents were 
associated with the waste salts treated in the OSU. As explained previously, this determination was 
made based on knowledge of the feed materials;-knowledge of the composition of the waste salts: 
and knowledge of the operating characteristics of the OSU. An operating (i .e., run) record for the 
OSU is available for review at T A-55. This information was not included herein because it is 
Unclassified Controlled Nuclear Information and is not for public distribution. 

2.4 SECURITY 
T A-55 has security and safeguards associated with managing radioac•·,,ely contaminated waste as part 
of LANL's mission. These safeguards are more stringent than . 10se of the hazardous waste 
regulations. as codified by the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 Nty1AC 
4.1 ), for protection of human health and the environment. In addition, these safeguards are in 
accordance with the "as low as reasonably achievable" (ALARA) principle established in Title 10 of the 
Code of Federal Regulations, Pa:-: 35, Section 35.20 to prevent unneeded/unnecessary radiation 
exposure to personnel. 
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3 · Description of the Processes that Generated the Waste Salts 
The waste treated in the oxygen sparging unit consists of used chloride salts 
generated from the calcium metal salt stripping process activities conducted at T A-55-
4. The salt waste Is considered mixed waste due to the ootential presence of sodium 
and/or potassium metals (EPA Hazardous Waste Num-..ar D001 for the ignitability 
characteristic and D003 for the reactivity characteristic). The primary purpose of the 
treatment is to oxidize the metals to nonhazardous compounds thereby removing the 
hazardous characteristic from the salt waste. The treatment unit is housed inside a 
glovebox in Room 429 at T A-55-4. and vented to a closed ventilation system in T A-55. 
Emissions from the glovebox are passed through a scrubber and a high efficiency 
particulate air (HEPA) filtration syst~m. 

The waste salts treated in the OSU at TA-55 consisted of pyrochemical salts (i.e., Direct Oxide 
Reduction (DOR) salts, electrorefining salts, and salt-strip salts) . Pyrochemical salts are salts or 
salt mixtures that are used in the molten state as a reaction medium or as a reagent (reactant) in 
a chemical reaction designed t::> produce or purify a metallic nuclear materiaL DOR is a metal 
reduction process used to convert plutonium oxide to plutonium metal using calcium mete3:l as 
a reductant The reaction equation is as follows: 

Pu02 + 2Ca _ 2CaG + Pu 

The process used pure plutonium oxide, which may have contained minute quantities of 
regulated toxic metals well below the regulatory maximum concentrations. Pure plutonium 
oxide was used as a feed stock and was discharged into a food-grade mixture of calcium 
chloride and calcium fluoride salts. The pure plutonium oxide and calcium chlonde-calcium 
fluoride mixture was then heated to approximately 850°C in a magnesia crucible. All of the 
plutonium oxide and any other metals (e.g., iron, aluminum) less reactive than calcium were 
reduced to the metallic state. The salt was then sparged with argon. The pluton1um metal 
precipitated to the bottom of the molten salt and was later cleaved from the solidified salt block 
(i.e., a cooled salt mass). 

The physical properties of the calcium, sodium. and potassium metals provide additional 
evide~ ~ that they had to have been oxidized to a non-reactive state during sparging. The 
OSU c~rated at or near the boiling points of the metals. Therefore, the metals had significant 
vapor pressure at these temperatures and if present in the molten salt, they would have 
partially vaporized from the salt and recondensed on the cool portion of the OSU The cooler 
portion of the furnace is near the lid of the OSU where cooling coils were present 

When the pure plutonium oxide was reduced by calc ium, an excess amount of calcium was 
added above the stoichiometric quantities to ensure that the reaction went to completion 
This resulted in free calcium metal left in the salt As such. there was some concern that DOR 
salts could be ignitable and/or reactive because of the free calcium in the waste salts. 
Consequently, these salts were processed through the OSU to eliminate potential 
ignitable/reactive hazardous characteristic. Current processing techniques stabil ize 
pyrochemical salts by carbonate oxidation thereby removing the ignitable/reactive hazard 
during the DOR process. 
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The wastes introduced into the oxygen sparging unit consist of solidified salt m ... ,;ses wtth 
potentially entrained pieces of sodium or potassium metals. These pieces would be fine 
enough to be oxidized during the process: therefore, the only component remaining in the 
unit after treatment would be radioactive (non-RCRA) oxides in a salt matrix. If the glovebox 
were to become contaminated as a result of this operation, the only contaminant present 
would be radioactive (non-RCRA) oxides. 

The recondensed metals were formed with a very large surface area. leaving them in a state of 
even greater pyrophoricity. Such metals would have been oxidized during sparg ing . If 
sparging was incomplete. pyrophoric metals would spontaneously burst into flame when the 
OSU lid was removed at the conclusion of the process as air made contact with the large 
surface area of the recondensed metals. Due to the efficacy of the treatment process no 
pyrophoric burning was ever obServed upon opening the OSU at the conclusion of the run . 
In conclusion. no pyrophoric or reactive metal ever escaped complete oxidation during the 
treatment process. 

Operational knowledge and chemical reactions demonstra.e that all the calcium, sodium. and 
potassium metals were oxidized. In addition. the OSU and the glovebox in which the unit was 
housed were wiped down with water-moistened rags. Because these metals react vigorolJsly 
with water. this wipe down ensured that any potential reactive metal residues left after oxygen 
treatment were reacted to a non-reactive state. As stated previously, there was no waste 
water generated from decontamination activities. · 

Electrorefining was a process where impure actinide metals (primarily plutonium) were purified 
by an electrolysis process that oxidized plutonium at the anode and reduced pure plutonium 
at a cathode. The process was usually performed in an equimolar mixture of sodium chloride 
and potassium chloride using reagent-grade materials. The salts were melted into a molten 
mass and functioned as the transport media for the electrorefining process. The metal torr- ·.rj 

at the cathode collected in a molten pool and then cooled and was removed from the systc -, 
The salt contained plutonium and some sodium and potassium metal formed by salt 
decomposition during electrolysis. It was observed in a few instances during cleavage of an 
electrorefining salt block that the sodium and potassium metal in the interior of the salt block 
exhibited ignitability/reactivity when exposed to air. Thus. these waste salts were treated in 
the OSU to remove the ignitable/reactive hazardous characteristic. 

LANL has improved its electrorefining process subsequent to the generation of the mixed 
waste salts that were treated in the OSU. Present processing involves an electrorefining step 
plus a carbonate oxidation step. The carbonate oxidation step ensures full oxidation of the 
plutonium in the salt and all reactive metals like sodium or potassium. The oxidation process 
has allowed LANL to stabilize (i.e., eliminate the ignitability/reactivity) the salt matrix and 
recover the majority of the plutonium left in the salt after electrorefining. The stabilized salt is 
then distilled away from the plutonium oxide leaving a very low plutonium content stabilized 
salt. This salt is then discarded as TAU waste or recycled into the electrorefining process if the 
salt contains an adequate amount of plutonium. 

Salt strip was a process where the spent sodium-potassium chloride salt block from the 
electrorefining process containing plutonium are recovered by placing the salt into a magnesia 
crucible and melted. The sodium chloride and potassium chloride used in the electrorefining 
process were reagent grade. Calcium metal was added as a reductant to convert plutonium 
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species contained in the salt matrix to plutonium metal. Because sodium-potassium chloride 
was in the salt medium. sodium metal could have been present from the reduction of sodium 
chloride to sodium metal by calc1um as shown in the chemical equation below 

2NaCI + Ca _ 2Na + CaCI2 

Thus. these salt-strip salts were treated in the OSU to remove the potential ignitable/reactive 
hazardous characteristic. 

3.2 IDENTIFICATION OF MAXIMUM EXTENT OF OPERATIONS 20 NMAC 4.1, Subpart VI. 
265. 112(b)(2) 
The treatment capacity for the oxygen sparging unit is 0.26 pounds of material per 
hour. as specified in LANL's "RCRA Part A Permit Appl ication for Mixed Waste." 
(January 1991 ). The waste salts are stored in a RCRA interim status storage area in the 
basement vault ofT A-55-4 prior to treatment. It is anticipated that by October 1. 1993. 
all of the waste intended to undergo the oxygen sparging process will have been 
treated ; the calcium metal salt stripping process that generated this waste stream is no 
longer in operation and there is no intention to conduct this process in the future. 

3.3 ESTIMATE OF MAXIMUM INVENTORY OF WASTE 20 NMAC4.1, Subpart VI. 
~-35 . 1 12(b)(3) 
>Jineteen salts with suspected quantities of metal were stored in the basement vault at 

T A-55-4. The net weight of these nineteen salts was 86.9 kg. As of June 28. 1993, 
seven salts with a net weight of 27.7 kg remained in storage. The treatment of the 
seven remaining salts is expected to be completed before October 31 . 1993. 

The salt waste inventory will be managed and treated on site in the oxygen sparging 
unit. No additional waste that would require this treatment is expected to be generated 
after closure of this unit. The oxygen sparging unit itself does not generate residues 
that require treatment. 

Sampling to determine the presence or absence of hazardous constituents was not 
performed at closure of the Oxygen Sparging Unit (OSU) because. based on 
knowledge of process, no hazardous wastes or hazardous constituents were present 
at the time of closure. This determination was made based on knowledge of the 
composition of the feed materials used in the processes that generated the waste 
salts; knowledge of the composition of and hazardous characteristics/constituents of 
the waste salts; and knowledge of the operating procedure for the OSU. which 
ensured that the hazardous characteristic of ignitability/reactivity was removed from the 
waste salts as a result of treatment. Detailed information supporting knowledge of 
process is provided in the "Background Information" section. 

3.4 DETERMINATION OF THE PRESENCE OF HAZARDOUS WASTE 
LANL determined through knowledge of process that no ' azardous wastes or hazardous 
constituents were present in the unit at the time of closure. This determination was based on 
the - lowing : 

The composition of the feed materials used in the processes that generated the waste 
saltswas known . These feed materials consisted of pure plutonium oxide and 
reagent- or food-grade pyrochemical salts. Neither of the feed materials c _ :1tained 
hazardous wastes or measurable levels of hazardous constituents. 
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Based on knowledge of the feed materials. the physical and chemical composition of the 
waste salts. including the potential hazardous characteristics or hazardous constituents 
therein . was known. 

The oxygen sparge treatment process used extreme temperatures (ie .. 800 to 950 
degrees Celsius [°C]) and sparging with an oxygen/argon mixture for a minimum of three 
hours to ensure complete oxidation of the ignitable/reactive metals. thereby remov1ng 
the hazardous characteristic(s) from the waste salts. 

The oxygen sparge treatment process. by virtue of its operating characteristics and the 
fact that the oxygen/argon mixture was the only material added during the treatment 
process. did not contribute any additional hazardous wastes or hazardous constituents to 
the waste salts. ·· · · · -- -· - · 

The OSU was wiped down with water-moistened rags as an added precaution which • 
ensured that any reactive metals potentially present on the unit were completely reacted. 

Detailed information supporting knowledge of process is provided in the ·· sackgrc;>und 
Information" in Appendix A of this Closure Plan. 

4 0 CLOSURE OF THE OXYGEN SPARGING UNIT 
4.1 Closure Procedure [20 NMAC 4. 1. Subpart VI , 265.1 12(b)(1)1 

Closure of the oxygen sparging unit will begin when the last batch of salt waste has 
been processed. No mixed waste treatment will be conducted in the unit once all 
wastes have been treated to remove the D001 and/or D003 characteristic. Because 
the oxygen sparging unit is housed within a glovebox, closure of this unit will 
comrence by decontaminating and disassembling the unit, following guidance 
proviC1ed by NMT Division and other appropriate groups at LANL. 

Initially, the residues (non-RCRA) inside the glovebox will be reduced by sweeping or 
washing the glovebox and equipment in-place at T A-55-4. The oxygen sparging unit 
will be disassembled and wiped with water-wet rags within the cleaned glovebox. The 
glovebox will then be wiped down again with water-wet rags and left at its current 
location. The components of the oxygen sparging unit will be packed in radioactive 
waste boxes or 55-gallon drums. The treatment process leaves no RCRA residues on 
the unit components; consequently, they will be placed in retrievable storage and 
managed as transuranic (TAU) waste at T A-54. Ultimately the waste will be disposed of 
at the Waste Isolation Pilot Plant (WIPP) as TAU waste. 

The closure procedure described in this section is protective of human health and the 
environment, and complies with requirements of the closure performance standard of 
20 NMAC 4.1, Subpart VI. 265.11 1 by minimizing the need for further maintenance 
and the possibility of post-closure escape of hazardous wastes and hazardous 
constituents. 

4 2 Unit Decontamination and Disposal · Jecontamination of Equipment, Structures. and 
Soils [20 NMAC At, Subpart VI. 265. 112(b)(4): 265.11 4] 
At closure. no mixed waste will remain and radioactively-contaminated system 
components and equipment from the decommissioning of the oxygen sparging unit 
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will be placed in retrievable storage at T A-54. All of the waste generated at closure will 
be managed as TRU waste and packaged and stored in accordance with LANL and 
DOE requirements (i .e., Administrative Requirement (AR) 10-1 , AR 10-5. and DOE 
Order 5820.2A) for storage and disposal. Because the oxygen sparging unit is housed 
in a glovebox, inside a room at T A-55-4, soils will not be affected at closure. Therefore. 
soil sampling will not be conducted. 

4.2.1 CLEANING EQUIPMENT, REMOVING CONTAMINATED SOIL 
The OSU was decontaminated and dismantled after the last batch of mixed waste was 
treated within the unit. As explained previously, no characteristic hazardous waste 
(i .e., ignitable or reactive hazardous waste) remained within the unit after the 
treatment process was complete. Thus. at closure, there were no hazardous wastes 
or hazardous constituents in or on the -unit. The-unit--was also wiped-with water
moistened (i.e., sprayed with a spritzer bottle) polypropylene rags as part of a 
standard decontamination procedure for gloveboxes containing transuranic (TRU) 
waste (see Appendix B). This procedure was performed as an added precaution to 
ensure that any reactive metal potentially present in the unit was completely reacted . 
Water-moistened rags were also used to wipe down the inside of the glovebox. The 
rags were handled as routinely generated TRU waste. No waste water was generated 
during the decontamination procedures. These are the most basic decontamination 
procedures that adhere to the ALARA principle. Further, the glovebox functioned as 
a primary confinement system for radioactive materials arid did not have direct contact 
with the hazardous constituents during treatment operations. Consequently, the 
glovebox would not have been contaminated with hazardous constituents. No other 
contaminated equipment or structures were associated with the unit. 

4 3 CLOSURE R EQUIREMENTS FOR CHEMICAL, PHYSICAL AND BIOLOGICAL 
TREATMENT UNITS 20 NMAC 4.1. Subpart VI , 265.404 
The closure requirements contained in 20 NMAC 4.1, Subpart VI, 265.404, for 
chemical, physical, and biological treatment units specify that at closure all hazardous 
waste and hazardous waste residue must be removed from the treatment process 
equipment, discharge control equipment, and discharge confinement structures. The 
nature of the treatment process is such that no RCRA residues remain after treatment. 
The oxygen sparging unit components will be managed as TAU waste. 

The glovebox that housed the OSU was wiped down with water-moistened rags to reduce 
the level of radioactive contamination and was later used in other operations at T A-55-4 
involving radioactive materials. 

The glovebox did not function as a containment system for hazardous waste; as previously 
stated, it was required primary confinement for housing radioactive materials during 
processing or operations. For more information on glovebox design, refer to Appendix A. 
No potentially contaminated equipment or structures were associated with the OSU other than 
the unit itself. However. the glovebox is still in operation at T A-55-4, and has been used for 
the repackaging of radionuclide-contaminated residue items. 

4 .4 Additional Safeguards Associated with the Closure of the OSU 
T A-55-4-429 has a recessed floor that provided secondary containment for the OSU The 
entire floor is constructed of 10-inch (in .)-thick concrete, free from cracks and gaps, and is 
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coated with a chemical- and temperature-resistant epoxy primer and epoxy paint. This coating 
was compatible with the waste contained in the OSU and would have effectively prevented 
the migration of waste into the concrete in the event of a spill. The basement of T A-55-4 is 
also constructed of 1 0-in.-thick concrete . which provided an additional barrier to any 
hazardous waste or hazardous constituents being discharged to the soil. 

Migration of hazardous constituents to the air pathway as a result of OSU treatment operations 
was prevented. In total. the OSU was located within three suceedingly greater pressure 
zones. These zones were {in order of increasing pressure) the glovebox. T A-55-4-42g and 
the main corridor outside of T A-55-4-429. Therefore. adverse affects on human healtr: , r the 
environment due to migration of hazardous waste or hazardous constituents to the 
atmosphere as a result of closure activities associated with the OSU were highly unlikely. For 
additional information on the Air Pollution Control System forT A-55-4-;- refer to Appendix B. · 

Unauthorized/inadvertent access to T A-55 during closure activities was and is prevented 1n 
the following ways. Two 12-foot-high chain-link fences with razor wire at the top surround the 
entire perimeter ofT A-55. An entry station is located at the main entrance to the facility. The 
entry station is manned 24 hours a day by Protection Technology Los Alamos security 
personnel. Unescorted access to T A-55 is granted only to persons working at T A-55 
possessing appropriate security clearance and site-specific training. 

20 NMAC 4.1. Subpart VI. at 40 CFR §265.112{b){4) requires that the closure plan include a 
detailed description of the steps needed to remove or decontaminate all hazardous waste 
residues and contaminated containment system components. equipment. structures, and 
soils during partial closure including, but not limited to the following : 

Procedures for removing cpntaminated soils were not developed because there were no 
soils impacted by the operation or closure of the OSU at T A-55. The rationale for making this 
determination are presented in Appendix B. 

4. 5 METHODS FOR SAMPLING AND TESTING SURROUNDING SOILS 
Addressed in Appendix B 

4.5.1 There were no hazardous wastes or hazardous constituents to be removed from the 
Oxygen Sparging Unit (OSU) at the time of closure because the oxygen sparg1ng 
treatment process effectively removed the hazardous characteristics {i.e .. ignitability, 
reactivity) from the waste salts. This determination was made based on the 
knowledge of the composition of the feed materials that generated the waste salts ; 
knowledge of the composition of and hazardous constituents/characteristics of the 
waste salts; and knowledge of the operating characteristics of the OSU. Closure of 
the unit did not begin until after the last batch of waste salts had been treated in the 
unit. Consequently, at closure there were no hazardous wastes or hazardous 
constituents to be removed. 

All components of the OSU were wiped down with water-moistened polypropylene 
rags to reduce the level of radioactive contamination. The unit was then physically 
disassembled while still in the glovebox. The various components were wiped down 
with water-moistened rags for a second time. The disassembled OSU components 
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were transferred via the T A-55-4 trolley/conveyor system to a "bag out" room where 
the components were placed in plastic bags and ·emoved from the glovebox system. 
The plastic bags containing the OSU compon e::ts were then placed m 55-gallon 
drums and temporarily stored at T A-55-4 while awaiting transport to T A-54. The 
drums were eventually transported to T A-54 and placed in retrievable storage as 
described in detail in Section 4.5.2 below. 

4. 5. 2 The containers of waste generated from the closure of the OSU were transported to 
T A-54. Area G under a road closure aboard a properly placarded waste transport 
vehicle as described in detail below. 

The OSU was not managed as hazardous or mixed waste because the hazardous 
reactive and/or ignitable characteristic was removed from the waste salts as a result of 
treatment ; however. because of potential risks associated· with ·-t-rarlsporting 
radioactive materials, the following procedures were executed to ensure protection of 
human health and the environment. The initial step in transporting the TR_U waste 
materials generated from closure of the OSU to T A-54. Area G involved the pre
approval for acceptance of the waste materials. Pre-acceptance of TAU waste at T A-
54. Area G consists of the following : 

Obtaining an approved Waste Profile Form (WPF). 

Obtaining a Transuranic Waste Storage Record (TWSR) from T A-55 waste 
management personnel. 

Verifying that the TWSR is filled out accurately and completely. 

Verifying that radiation monitoring was performed by Radiological Control 
Technicians at T A-55. 

Performing a visual inspection of the waste containers to be transported 
including the following items: 

Verifying that the containers are in good condition ; that each container has 
installed filters; that ring bolts and locking rings are secure; and that a tamper
indication device is in place on the ring bolt. 

Verifying that all containers to be transported are properly labeled and that 
the label information matches the information recorded on the accompanying 
paperwork. 

Verifying that the number of containers to be transported is consistent with 
the number indicated on the paperwork. 

Approving the waste for shipment within 30 days of inspection. 

Once the TAU waste containers were accepted for storage at T A-54. Area G. 
arrangements were made with personnel from LANL's Chemical Science and 
Technology (CST) Division to pick up the waste for transport toT A-54. The waste 
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was shipped from T A-55 to T A-54 under a road closure because of radiological 
concerns . Waste shipment activities consisted of verifying that the shipping 
documentation matched the waste containers to be transported : obtaming 
appropriate generator signature(s) for release of the wastes: loading and securing the 
waste containers on the transport vehicle : and appropriately placarding the transport 
vehicle. 

The waste containers were then driven to T A-54 (via Pajarito road) and received at 
that facility according to standard procedure. The waste containers were then 
temporarily stored so that radiation survey swipes could be taken. The containers 
were finally placed into retrievable TAU waste storage according to standard 
procedure. A summary of the disposition of the waste drums generated during the 
closure of the OSU is listed below: 

Drum# LA0000055175 contained TAU metal waste and was received at 
T A-54, Area G on February 3, 1994. This drum was placed into storage in 
Building 48 (T A-5-4-48) on February 9, 1994. 

Drum# LA0000055188 contained TAU metal waste and was received at . 
T A-54, Area G on February 3, 1994. This drum was placed into storage in 
T A-54-48 on February 9, 1994. 

Drum# LA0000055190 contained TAU metal waste and was received at 
T A-54. Area G on March 15, 1994. This drum was placed into storage 1n 
T A-54-48 on March 21 , 1994 and subsequently was moved to T A-35 on 
August 22. 1994 for radiological testing as part of the Tomographic Gamma 
Scanner (TGS) Project at T A-35. The drum was then moved back to T A-54. 
Area G on November 12. 1994 an~tis currently stored in T A-54-48. 

~-um # LA0000055242 contained TAU ceramic waste and was received at 
·· A-54, · Area G on April 15, 1994. This drum was placed into storage in 

T A-54-48 on April 20, 1994. 

Drum# LA0000055255 contained TAU glass waste and was received at 
T A-54, Area G on July 7, 1994. This drum was placed into storage in 
T A-54-153 on July 14,1994. 

The specific drum #(s) containing the polypropylene decontamination rags 
used during OSU closure activities were not available in the waste 
management database. These rags, however, were handled as routine TAU 
plastic waste and were containerized and shipped to T A-54, Area G in the 
manner described above. It is not known when the waste container(s) 
holding this waste was received at T A-54 or in which building at T A-54. Area G 
the waste container(s) is stored . However, the rags were handled 
appropriately according to routine procedures and are in storage at the T A-
54. Area G TAU Waste Storage Facility. 
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Supporting documentation related to the shipment of these drums including WPFs. 
TWSRs. and Waste Origination and Disposition Forms (WOOF) is included as 
Appendix C. 

4 5.3 The cleaning equipment used during the closure of the OSU was containerized in 55-
gallon drums and transported to T A-54. Area G for storage as TR U waste 
The only "cleaning equipment" used during closure of the OSU were the 
polypropylene rags used to wipe down the glovebox. These rags contained no 
hazardous constituents or hazardous waste. Therefore, they were handled as 
routinely generated TAU process waste and placed in suitable containers (e.g . 55-
gallon drums) along with other plastic waste generated at T A-55. These containers 
were shipped to T A-54. 

4.5.4 Detailed information on the removal of contaminated soil, and methods for testing and 
sampling soil is not applicable to this unit for the following reasons: 

The OSU was located in a glovebox in T A-55-4-429. 

T A-55-4-429 has a recessed floor that provided secondary containment fGr 
the OSU. 

The entire floor is constructed of 10-inch (in.)-thick concrete, free from cracks 
and gaps, and is coated with a chemical- and temperature-resistant epoxy 
primer and epoxy paint This coating was compatible with the waste that was 
contained in the OSU and would have effectively prevented the migration o• 
waste into the concrete in the event of a spilL 

Tjhe basement ofT A-55-4 is also constructed of 1 0-in. -thick concrete. which 
provided an additional barrier to any hazardous waste or hazardous 
constituents being discharged to the soiL 

Because all treatment, decommissioning, and closure activities were completed 
within the glovebox in T A-55-4-429, and because of the stringent engineering and 
safety design of the glovebox, soils were not impacted as a result of treatment 
operations or closure activities associated with this unit Consequently, soil samples 
were not taken. 

4. 5. 5 Releases of hazardous wastes from the OSU did not occur as a result of treatment of 
waste salts potentially containing ignitable and/or reactive metals. 

The chemical reactions showing the oxidation of the ignitable/reactive elemental 
metals (e.g., sodium. potassium) to the non-RCRA-hazardous metal oxides have 
been previously shown. As evidenced by these reactions, the process did not 
generate any materials that could be readily released to the air medium. In addition. 
T A-55-4, as a nuclear facility, was designed and built according to DOE Order 
6430.1 A and is equipped with a complex ventilation and air filtration system which was 
designed and installed according to the Atomic Energy Commission Manual, Chapter 
6301 , "General Design Criteria." The system is set-up such that the air with in T A-55-4 
is maintained at a lower pressure than the outside air ; thus. airflow tends to be from 
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outside to ins .' the building. The ventilation system is also equipped with a filtration 
system cons1s1;ng of a series of filter plenums. each comprised of a demister/prefilter. 
a high-efficiency particulate air (HEPA) filter. a fire screen. two additional HEPA filters. 
and a fan. The oxygen/argon gas stream from the OSU was filtered through a 
plexiglas trap that contained a filter medium such as glass wool or layers of CER
WOOL n.t (a one-inch-thick ceramic fi lter manufactured by CE Refractories) and then 
vented into the glovebox. Air from the OSU glovebox was exhausted through a 
HEPA filter installed in the glovebox and into the ventilation system. Consequently, 
the release of any materials from T A-55-4 was inhibited. 

4. 5. 6 The risk to workers or the general public during closure activities and transport of 
waste toT A-54 was low, as described in detail below. 

The OSU components and the polypropylene decont~ination rags were managed · 
as TRU waste because. based on knowledge of process. these waste items did not 
contain hazardous constituents or hazardous wastes. The risk to the general public 
as a result of OSU closure activities was 'ow for several reasons. As previously 
discussed , the nature of the treatment precess was such that no hazardous waste 
residues remained following OSU treatment operations, during subsequent closure 
activities, or during transport of waste to T A-54. Thus. there would be no chance that 
a member of the general public could be exposed to hazardous waste or hazardous 
constituents. In addition, as discussed in Appendix A, TA-55 is a high-security facility 
to which access is limited only to those persons who work at the facility and/or those 
individuals possessing appropriate security clearance. 

During the transportation of waste materials generated during the OSU closure. risks 
to the public were minimized as a result of established transportation procedures at 
LANL for movement of waste on public roads. Any potential h<fard associated with 
the waste containers during transportation was due solely to the presence of 
radioactive materials and not the presence of hazardous wastes or hazardous 
constituents. The potential for exposure to the radioactive materials in the waste 
containers was considered to be very low and was reasonably acceptable for the 
following reasons: 

All shipments of waste to T A-54 were carried out following SOPs or detailed 
operating procedures (OOP) which outline the specific steps to take to 
minimize the potential for accidents and ensure consistency of operations. 
SOPs/OOPs call for closure of the public road(s) prior to and during transport 
to further ensure that members of the general public will not be put at risk. 

The containers used to transport the waste materials generated during 
closure of the OSU were DOT -approved and thus were in good condition and 
of sufficient structural integrity to adequately contain the waste. In addition, 
all containers were closed and property secured prior to transport to T A-54. 

Prior to leaving T A-55-4, all TRU waste containers were radiologically scanned 
to ensure that the levels of radioactivity emanating from the container surface. 
if any, were below acceptable and safe limits as specified in SOPs. 
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The risk to workers involved in OSU closure activities (including 
transportation) of waste materials toT A-54 was greater than that for a member 
of the general public but was still very low and well within reasonably 
acceptable limits. This risk was controlled/minimized in the following ways: 

During the dismantling of the OSU, personnel were working through a 
glovebox with its associated filtered ventilation system (see Appendix A) 
which precluded direct contact with the OSU components. Also . based on 
knowledge of process. hazardous wastes or hazardous constituents were 
not present in or on the OSU at the time of closure and thus could not have 
presented a risk to workers. 

T A-55 personnel involved in closure activities followed established SOPs. 
OOPs. and/or special work permits (SWP) to ensure that all work was - · · 
executed in a safe manner. 

Appropriate personal protective equipment (PPE) was worn during closure 
activities. 

Personnel involved in closure activities were trained in handling hazardous 
and radioactive materials. and were closely monitored for radiation upon 
entrance and exit ofT A-55-4. 

4 .6 CRITERIA FOR DETERMINING THE EXTENT OF DECONTAMINATION NECESSARY TO 
SATISFY THE CLOSURE PERFORMANCE STANDARDS. 
Knowledge of process was used for determining the extent of decontamination necessary to 
satisfy the closure performance standards. As discussed above. no other hazardous 
constituents or hazardous wastes were present following treatment. Knowledge of process is 
appropriate to satisfy the criteria for d~termining the extent of decontamination necessary to 
comply with the closure performance standards for the following reasons: 

Because Nuclear Materials Technology (NMT) Division personnel had thorough 
knowledge of the process that generated the waste materials treated within the unit 
and the waste contained only reactive or ignitable metals. 

Because NMT had strict administrative controls associated with mixed waste treatment 
within the OSU (see Appendix A). 

Because of the principle of maintaining radiation exposure "as low as reasonably 
achievable" (ALARA}, established in 10 CFR §35.20. ALARA considerations for 
workers took precedence over performing detailed sampling and decontamination 
verification. 

The closure procedures implemented for the OSU met the closure performance standards 
specified in 20 NMAC 4.1. Subpart VI, at 40 CFR §265.111 . Due to the nature of operations 
conducted at T A-55-4 and the stringent requirements for storing and handling TAU waste. 
managing the OSU as TRU waste was the most rigorous approach for protection of human 
health and the environment. 
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The completion of closure activities occurred within the required timeframe: however. LANL 
conducted closure of the OSU without an approved closure plan. 

20 NMAC 4.1 Subpart VI . at 40 CFR §265.113(b) states that "the owner or operator must complete 
partial or final closure activities in accordance with the approved closure plan and within 180 days after 
receiving the final volume of hazardous waste ... " The final volume of waste salts treated in the OSU 
was received at the unit on October 6, 1993 and was treated on October 8. 1993. The treated salts 
were removed from the unit on October 13. 1993. A documented record of the actual days on which 
closure activities began and were completed is not available. However. based on information in the 
OSU operating record and on information in the WOOFs (Appendix C) , it is known that closure 
activities began and were completed during the period from October 13. 1993 to December 21 . 1993. 
Thus. closure of the OSU did occur within 180 days of receiving the final volume of waste. 

Compliance with the regulation is dependent on two conditions: 1) completion of closure activities 
within the specified timeframe ; and (2) closure pursuant to an approved plan. As noted above. the 
timeframe condition was met. The second condition was not met as the Closure Plan had not been 
approved by NMED prior to the closure. As a mitigating circumstance, LANL would note that the actual 
performance standards for closure specified in 20 NMAC 4.1, Subpart VI , at 40 CFR §265.111 were 
met. Due to the nature of operations conducted at T A-55-4 and the stringent requirements for storing 
and handling TRU waste, managing the OSU as TRU waste was the most protective approach for 
safeguarding human health and the environment. 

5.1 Schedule for Final Waste Treatment [20 NMAC 4.1. Subpart Vl , 265.113(a)] 
Treatment of the final volume of hazardous waste is scheduled to be completed by 
October 31, 1993. The treatment unit will be decommissioned and, with the exception 
of the glovebox, will be removed from T A-55-4 within 90 days from the receipt of the 
final waste. The glovebox was decontaminated and employed in another process at 
TA-55. 

5.2 Schedule for Completion of Closure Activities [20 NMAC 4.1 , Subpart VI , 265. 1 13(b)] 
Upon final treatment and removal of waste from the oxygen sparging unit, NMED will be 
notified as to closure procedures, followed by a closure certification report. Closure 
was currently scheduled to be completed by December 31 , 1993. 

6.0 CLOSURE CERTIFICATION [20 NMAC 4.1, Subpart VI , 265. 1 15] 
An independent, registered professional engineer and a facility representative shall 
ensure that closure follows this plan. Upon completion of closure, the engineer and 
the facility representative shall prepare a closure certification report certifying that the 
oxygen sparging unit has been closed in accordance with this plan. The closure 
certification report will contain, at a minimum, the following : 

• The certification described in Section 6.0 
• The disposition of all regulated and non regulated residues 
• The location of supporting documentation 
• A certification of accuracy of the report. 

The report shall be dated and signed by each party, stamped by the registered 
engineer, and the original copy submitted by the DOE to the Secretary. NMED. One 
copy will be maintained at DOE LAAO and one copy will be maintained by LANL ESH-19. 
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7.0 POST -CLOSURE CARE REQUIREMENTS [20 NMAC 4.1. Subpart VI, 265.116-120] 
Applicability criteria specified in 20 NMAC 4.1. Subpart VI , 265.110 will apply to this 
closure until the State completes a review of the Closure Certification Report. 

8.0 FINANCIAL REQUIREMENTS [20 NMAC 4.1, Subpart VI, 265. 140(c)l 
In accordance with 20 NMAC 4.1. Subpart VI , 265.140(c), as a facility owned by the 
Federal government, LANL is exempt from the financial requirements of 20 NMAC 4.1. 
Subpart VT, 265. Subpart H. 
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Work to be Peformed: 

Molten Salt Destruction of Plutonium Contaminated Waste 

Technology Description 
Currently plutonium containing combustible waste, such as cheesecloth, 

· paper, wood, etc., are destroyed by incineration. The incineration unit is 
compact and located inside a glovebox within the plutonium facility. Off gases 
from combustion pass through a caustic scrubber, condenser, and a HEPA filter. 
The air is further diluted and filtered prior to exiting the facility. Plutonium in the 
incineration residues is recovered by dissolution in nitric acid-dilute hydrofluoric 
acid. Unfortunately, a ban on incineration has caused a cessation of this 
process and a lengthy licensing procedure is required after tifting of this ban. 
Oxidation at elevated temperature in a molten salt reactor is an alternate means 
of treating contaminated combustible waste. A molten salt reactor containing 
sodium carbonate has proven to be a feasible technology for the efficient 
destruction of organic compounds such as halogenated organics, chemical· - · - - - - - -
warfare agents, pesticides, and mixed solids. Melt temperatures on the order of 
900 oc and injection of oxygen were necessary to effect the decomposition of 
the organic substances. This technology, developed by Rockwell International 
at Canoga Pari<, is applicable to combustible actinide-containing residues and 
wastes such as cheesecloth, polyvinyl chloride bags, polyethylene bags, etc. 

Development Plan 
A lower melting salt system than sodium carbonate (mp 815 OC) such as 

calcium chloride-calcium fluoride (mp <nO °C) and equimolar sodium chloride
potassium chloride (mp 650 OC) can be used for a molten salt reactor at Los 
Alamos. Both salt systems are available in the form of excess salt from the 
oxygen sparging of electrorefining (ER) salts or the multiple cycle direct oxide 
reduction (MCOOR) process. Los Alamos already has extensive process 
experience in the recovery of plutonium from molten salt systems by oxygen 
sparging and has the equipment in place to rapidly conduct a series of small 
scale experiments with cheese cloth wastes. The molten salt reactor provides a 
method for the destruction of small quantities (multi-gram scale) cheesecloth 
and subsequent recovery of plutonium from the salt by established aqueous 
chloride-based processing methodology such as solvent extraction or anion 
exchange. Concentration of the actinides at the bottom of the salt column is 
anticipated as is multiple recycling of the remaining bulk salt. Substantial waste 
minimization is thus achieved by multiple utilization of the salts. 

Though initial efforts will be focused on cheesecloth, in time, the molten 
salt reactor will be directed towards destruction of polyvinyl chloride bags. 
These bags are a major volume contributor to the general category of actinide 
contaminated plastics that must be sent for disposal. A drastic reduction in 
volume and cost of plastic waste disposal could be achieved in this fashion. An 
industrial size incinerator at Los Alamos, which is in the licensing stage, does 
not target or anticipate handling of these wastes which are at the present time 
destined for storage at the Waste Isolation Pilot Plant (WIPP). 
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453-MPP-R03 

HAZARDS SUMMARY 

~rocedure Title: 
SALT STRIPPING OF ELECTROREFINING SALTS USING 
OXYGEN-ABGON SPABGING 

Procedure Number: 453-MPP-ROJ 

Contact Person: Ed Garcia. Walter Griego. 

Group: NHT-3 Mail Stop: E511 Phone: 7-0794. 7-2577. 

Location of Operation: TA-55 Building Eli Room ill G49S/G418, 

G415/G417. Q407AiB. G497AiB . . SAFE CS-429), 0406 & 0408 

Brief Description of Operations: Precipitation of plutonium and some 

americium from spent electroretining salts using oxygen-argon sparging. 

Identify any of the following hazards -that are present: 

_x_ Nuclear Criticality 

_x_ Ionizing Radiation 

Nonionizing Radiation 

Lasers 

_x_ Toxic/Pathogenic Chemicals 

_x_ Explosives/Pyrophoric 

_x_ Electrical 

Flammable Gas Liquid 

_x_ Compressed Gas 

Confined Space/Limited Egress 

_x_ Pressure or Vacuum 

_x_ Mechanical 

_x_ Fire 

Biological Agents 

_x_ Thermal Enerqy 

Dangerous Chemicals 

_x_ Other (Specify) Oxygen 

None 

Hazardous materials, equipment, tools involved: Plutonium Cand americ:·.J:-l: 

ER salts may contain pyrophoric materials: high temperature furnace; Cse of 

oxygen gas in sparqinq; mechanical operation in glove box. 

How hazards are controlled: See next page. 
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How hazards are controlled: 

NUCLEAR CRITICALITY: Criticality Limits are reviewed with 

HS-6, ana the limits are postea on the work station. 

Criticality Tag Boards and color-coded tags are used to 

indicate the approximate percentage of allowed SNM 

present in the work station. 

IONIZING BAPIATION: The plutonium metal and compounds are 

contained within standard glove box facilities. 

Operators are asked to minimize handling-time of 

raa~oactive materials ana the amount of time present in 

the glove box. 

TOXIC CH£MICALS: Plutonium materials are contained in glove 

boxes. 

PYROPHORICS: Oxygen sparging results in oxidizing plutoniu~ 

to /oxide or oxychloride. Sodium, potassium, and 

magnesium have their oxidation rate controlled with use 

of argon. Proper caution is observed during the 

controlled oxidation. Proper precautions are taken to 

avoid contact with gloves or other flammable materials 

during oxidation of these materials. 

ELECTRICAL: Unit involving electricity are usually closed 

system. Where circuits are exposed, proper training is 

given on how to work with the system. 
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COM?RESSEP GAS: Oxygen/Argon: Compressed gases - flow 

controller and proper training on working with gases 

and valving. 

THERMAL ENERGY: Proper training is given on working around 

a hot funace and handling the •parge tube. There are 

temperature limitation• on unloading furnace. 

MECHAHICAL: (1) Training is given on how to load and unload 

equipment properly and on proper technique for sorting 

of material•. 

(2) Proper awarene•• i• required when doing 

mechanical work with handtool•. 

liBt: training is given on working with oxygen gas. 
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1. INTRODUCTION 

Oxyqen-arqon sparqinq of electrorefininq (ER) 

salts is a one-step process involvinq the chemical 

conversion and subsequent precipitation of plutonium 

chloride as plutonium oxide (Pu02) or plutonium 

oxychloride (PuOCl). The process also serves to 

coalesce plutonium metal shot into a button. Up to 

tour electrorefining salt.s are typically combined into -.-- .. __ 

a run, with volume being the determining factor. Spent 

salt from ER consists of approximately 2,000 grams of 

equimolar sodium chloride (NaCl) and potassium chloride· 

(KCl), or calcium chloride (Cacl2), and potentially 

some magnesium chloride (MqCl2). These salts also 

contain plutonium: plutonium trichloride (Pucl3), 

plutonium oxychl~ride (PuOCl), and uncoalesced metal 

shot. Americium is present in the electrorefining 

salt. 
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2. PROCESS SAFEIY ASSESSMENT AND BAPIATION CONCERNS 

3. 

2.1. Proper care must be taken workinq around the hot 

furnace surfaces. 

2.2. Caution and awareness are required when usinq hand 

tools, and when loadinq and unloading the furnace. 

2.3. caution and awareness are required durinq the 

controlled oxidation of the pyrophoric materials 

within the furnace. 

2.4. To minimize radiation exposure to personnel, the ' 

operators are instructed to work at a comfortable 

pace but to minimize their time workinq in the 

glove boxes. 

SPECIAL NVCLEAB MATERIAL CONTBOL AHD ACCOUNIABILITY 

3.1. The Process/Status is ss, Account 742. i 

3.2. Spent ER salts may be stored in 0407A and 0407B 

(a former drop box that no lonqer has access to 

the trolley). 

3.3. Liquated ER salts may be brought up from the 

vault, transferred on MASS, and introduced into 

the glove box line throuqh the PF4-431 Material 

Manaqement Room. 
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3.4. The Process is performed in G495, PF4-429. 

3.5. Products from the oxygen/argon sparging process 

are metal, salt, and ceramics. 

3.5.1. 

3.5.2. 

3.5.3. 

The metal is separated from the black 

(precipitated) salts, white salts and ceramic. 

A Pu factor is applied to the metal product. 

The ceramics and white salts are combined tor 

SNM measurement by segmented gamma scanning 

(SGS) at the ~ount room. These are then 

packaged tor discard, if appropriate, or sent 

to the vault for subsequent recovery. 

The SNM that is unaccounted for is assigned by . 

difference to the black salts and subsequently 

sent to account 741 for measurement by 

calorimetry-isotopics r After measurement, the 

black salts (XBSOX) are sent to Account 743 

(P/S LD) or to the vault for subsequent 

recovery. 
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4. CRITICALITY SAFETY ASSESSMENT 

4.2. 

Reference APPENDIX 4: DIAGRAMS 
ASSOCIATED WITH G495/G418, G415/G417, 
G497AaB, AND G406 AND G408. 

5 - CRITICALITY LIMITS: 
nium in Metal, oxide, 

Non-H qrama TOTAL 

4. 3. G418 -
4.3.1. CRITIC 

Pass-Throuqh. 

4.3.2. 

Pu 
OR 
PU 

Metal 
OR 
Pu in 
Non-Hydroqe 
RESTRICTIO S: 

LOWEST c 
PASS- OUGH LIMITS tor 
Pu 

4,500 qrams 

6,000 qrams 

10,000 qrams 
ot SNM use the 

No ydroqenous compounds ,500 qrams TOTAL 
R TRICTIONS DURING PASS-THRO 

NM containers beinq passed mus taped shut 
except tor break-out in a tray; m imize 
spacinq during Pass-Throuqha - keep 
ot 8 or mora inches between SNM as~iq 
the work station and the SNM being pass d 
throuqh. 
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4.4. G415 - CRITICALITY LIMITS: 
tonium in Metal, Oxide, ana other 

Non ydroqenous compounds 4,500 qrams 

4. 5. G417 - tor Pass-Th 
4.5.1. 

4.5.2. 

4$~e 

CS\...1\ 
co~(('~ ku..f 

ALITY LIMITS tor G417 
Pluton um totalling 520 qrams o 
applies o scrubber 
AND 

Plutonium 1: qrams in ~ 

RESTRICTIONS 
0 A caustic s 

10-liters 
hydroxide s 
bottles, 
which is 
4-lite 

SYSTEM in G417. 
r systea usinq up to 

tasaium and/or sodium 
on in 

id container), a 
ilter flask with 

Buchner funne , and two 2-liter 
tic bottles for c sto~aqe and 

ncUinq. 
Scrubber bottles have 
diameter. 
Keep lids secured on scrubb 
except when refillinq. 

o Prevent introduction of SNM 
containers. 
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4.5.4. 

4.5.5. 

453-MPP-ROJ 

RESTRICTIONS ON METAL STORAGE in G417 ~ 
o Up to 4,500 qrams of Pu metal i$~llowed 

on the floor at any one timejen 
attended. 
Pu metal items on the floo 1 must not be 

0 

left unattended. 
metal ite.JU on 

led can. 
GH LIMITS 

must be in a 

other 
Non-Hydrogen 
RESTRICTIONS 0 
Pu metal assign 
on the shelf · 

ounds - 4,500 grams TOTAL 
PASS-THROUGHS FOR G417: 

to this work station must be 

covered d ouc;hs; SNM containers 
sed must be ta d shut except tor 

break- ut in a tray; prev t SNM being passed 

ainers; maximize spacing 
ouc;hs - keep a distance of 

between SNM assigned 
the SNM beinc; pas•ed through. 

Paqe 10 ot 26 
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- - . -· -·-- --- ---- -- ---

4 D407A - Work station separation is 
Yellow/Black striped tape. 

4.6.2. 

CRITICALITY LIMITS for 0407A 
Plutonium in Oxide and other No 
compounds - 10,000 qrams TOTAL . 
PASS-THROUGH LIMITS for 0407 

453-MPP-R03 

CS\.~ 

utonium in Oxide and othe 

ounds - 3,000 grams~~
ICTIONS DURING PASS-

ass-Throughs - keep a 

Cot~~{\ \\.u,T 
between SNM 

tation and the SNM being 

~ 
4.7. 04078 -Work station 

Yellow/Black strip 
4.7.1. CRITICALITY 

Plutonium i 

defined with 

Non-Hydrogenous 

4.7.2. 

10,000 qram 

GH LIMITS for 04 78. 
in Oxide and other on-Hydrogenous 
~ 3,000 qrama TOTAL. 

ICTIONS DURING PASS-THROUG 
spacinq durinq Pass-Thro hs - keep a 

istance of a or more inches betwee SNM 
asaiqned t ·o the work station and the SNM being 
passed throuqh. 
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I 

4.8 G497A -Work station separation is 

Yellow/Black striped tape. 

defJ.Ie'~ with 

4.8.1. CRITICALITY LIMITS for G497A 

in Oxide 

ounds - 10,000 

4.9. G497B - ia defined with 

CSL-A Yellow/Black • 

4.9.1. CRITICALITY G497B 

4.9.2. 

Plutonium in ox . and other Non-Hydr~qenous 

compounds - 10 O~rams TOTAL. 

PASS-THROUGH IMITS G497B. 

- 3,000 qrams 

IONS DURING PASS-THRO 

ze spacinq durinq Paas-T uqhs - keep a 

ance o! 8 or more inches betwe SNM 

ssiqned to the work station and the SNM being 

passed throuqh. 
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0406 - Drop box associated with the wor~tations 
G415/G417 and G495/G418. ~ 

CRITICALITY [PASS-THROUGH] LIMI~ FOR 0406: 
I 

u totallinq 520 qrams or - no 

lution 
- two 2- bottl 

Hydroqenou• Materials 
totallinq 1,500 qrams 

OR 

compounds 

0,000 qram•. 
ESTRICTIONS FOR 0406: For e• of SNM 

use the LOWEST criticality limit. 
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4. 0408 - Drop box associated with the work 
D407A&B and G497A&B. 

Co tJ Q. (l~e.t.t" 

CRITICALITY (PASS-THROUGH] LIMIT 0408: 

OR 
Pu in 

- two 
OR 
Pu in 
OR 
Pu in 
OR 

Pu in 

volume, or 

tion or othe Hydroqenou• Materials 
totalling 1,500 qrams 

metal 

6,000 grams 

or other compounds 

- 10, 0 qram•. 
ICTIONS FOR 0408: For mixture• ot SNM 

the LOWEST criticality limit. 
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4.12. SAFE (S-429) #677839 

Criticality Limits tor Drawer 1: Plutonium in 
metal, oxide, and other non-hydrogenous 
compounds - SINGLE CONTAINER - 4,500 grams 
TOTAL with a DRAWER LIMIT ot 6,000 qrams 
TOTAL. 

STRICTIONS FOR DRAWER 1: No atacking. 
mize spacing within drawer between i 

lity Limits tor Drawer 2: Plut nium in 
metal, o ide, and other non-hydrogeJOus 
compounds SINGLE CONTAINER - 4, 0 grams 
TOTAL with a 6,0 0 qrams 

TOTAL. 
RESTRICTIONS 
Maxi~ize spacing between items. 

4.12.3. Criticality Limits 
metal, oxide, and ot 
compound• - SINGLE 
TOTAL with a DRAW 

- 4,500 grams 
6,000 grama 

4 . 12.4 

TOTAL. 
RESTRICTIONS 

Maximize • 

, aolution volume, or equipment. 
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5. EQUIPMENT AND PROCESS UTILITIES LIST 

5.1. Storage cans: stainless steel. 

5.2. 

5.3. 

5.4. 

5.5. 

5.6. 

5.7. 

Collection 

Forceps. 

Hammer. 

Maqnesium 

Stainless 

Furnace. 

tray. 

Oxide crucible. 

steel furnace can. 

5.8. Furnace controller. 

5.9. LFE controller. 

5.10. o-rinq for furnace tube. 

5.11. Ceramic thermocouple well. 

5.12. Ceramic sparqe tube. 

5.13. Paint brush. 

5.14 Wrench. 

5.15. Approved can puller. 

5.16. Cheesecloth. 

453-MPP-R03 

5.17. Plexiqlass Trap for Particulates (3-liter). 

5.18. Teledyne Hastirtqs Raydist Flow Meter, Model CPR-

4AJ. 

5.19. Teledyne Hastinqs Raydist Mass Flow Controller 

Model HFC-202C for Arqon and Oxyqen. 

5.20. Glass wool filter. 

5.21. House arqon qas. 

5.22. House oxyqen qas. 
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6. RtAGENI LIST 

6.1. Electrore!ininq salts. 

6.1.1. 

6.1.2. 

6.1.3. 

6.1.4. 

6.1.5. 

6.1.5. 

6.1.6. 

7. PROCEDURE 

Sodium Chloride-Potassium Chloride (NaCl-KCl). 

calcium Chloride (Cacl2) 

Plutonium metal shot. 

Plutonium Oxychloride (PuOCl). 

Freon. 

Plutonium Chloride (PuC1 3 ). 

Americium Chloride (AmC1 3 ). 

7.1. SELECT UP TO FOUR ELECTROREFINING SALTS. Volume 

beinq the determining factor and a maximum of 

4,500 grams total SNM of Pu compounds in the glove 

box. 

NOTE: These salts are stored in stainless steel cans and 

are covered with lead to minimize personnel exposure 

from the americium trichloride content. 
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7.2. TRANSFER INTO G495 FOR PREPARATION. 

7.2.1. Transfer the electrorefining salts into G495. 

CAOTIOHI Use forceps to avoid puncturing gloves when 

sorting. 

7.2.2. 

7.2.3. 

7.2.4. 

7.2.5. 

7.2.6. 

7.2.7. 

Pour the salts into a collection tray. 

Usinq forceps, sort out the crucible fragments 

and anode chips remaininq in the salt. 

Weiqh the anode chips and adjust the Pu on 

MASS usinq a factor ot (0.88). 

Crush the salt usinq a hammer and collection 

tray to approximately 1 inch to 1-1/2 inches 

diameter. 

Clean out plexiqlass trap and replace the 

qlass wool filter if dirty. 

Add the tines found in the trap to the 

sweepinqs. 

NOTE: The replacement of the qlass wool should occur 

whenever the material appears dirty. 
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7 . 3. PRECIPITATION 

7 . 3 . 1. 

7 . 3.2. 

7.3.3. 

7 . 3 . 4 • 

7.3.5. 

Place the crushed salt in a magnesium oxide 

(MgO) crucible. 

Place the crucible with aalt into the 

stainless steel furnace can, and lower into 

the furnace. 

Check that there is an o-ring o! good quality 

in the furnace tube groove. Bolt the cover 

plate in place. Check that the sparge tube and 

thermocouple (T/C) well are in place. 

Check !or adequate !low through the sparge 

tube by immersing it in freon and looking !or 

argon bubbles. 

Connect the oxygen/argon line with the sparge 

tube to the furnace. Apply approximately 0.2 

to 0.7 liters per minute gt argon (at the 

discretion o! the supervisory technician) . 

Check that all outlets are airtight. Leave 

the argon pressure valve open maintaining 

constant pressure. (Argon will not be !lowing 

at this point.) 
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7.3.6. 

7.3.7. 

7.3.8. 

453-MPP-R03 

Program the furnace controller at sst. Turn 

ON the furnace power making sura that the 

Dial-a-trol is in the REMOTE mode. If using 

the LFE controller, check with your 

supervisory technician to program it. 

Complete the top portion of the Run Sheet. 

Upon arrival (7:30a.m. next work day), the 

furnace temperature should be 900-950°C 

(outside temperature). Change the Oial-a-trol 

from Remote to LOCAL mode. Set the furnace 

control point between 950° to l05o0 c. If 

using the LFE controller, check with your 

supervisory technician to re-program it. 

CAOTION: Take care not to break the sparge tube when 
j 

positioning. 

7.3.9. When salt is molten, lower the T/C wall to 

approximately 2 inches above the bottom of the 

crucible. 

o Make sura that the furnace has argon pressure 

. (flow controller will show the amount of 

liters). 
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o Connect the outlet line to the plexiglass 

trap. 

o Lower the sparge tube to the bottom of the 

crucible and then raise between 1/4 and 1/2 

inch above the bottom of the crucible. 

7.3.10. Check for adequate flow from the furnace by 

disconnecting the ott gas line between the 

furnace and traps. Immerse the end of the 

line in freon. 

7.3.11. In a similar fashion, check for adequate flow 

from the trap after reconnecting the line 

between the trap and furnace. 

7.3.12. When the inside temperature reaches 840-870°C, · 

apply approximately 0.2 to ).7 liters per 

minute 2t oxygen (at the discretion of the 

supervisory technician). 

7 . 3.13. While maintaining the same flow of 0.2 to 0.7 

liters per minute 2! oxygen ~ argon, 

continue sparging for 30 minutes to 5 hours 

(at the descretion of the supervisory 

techni.can). 
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7.3.14. Shut OFF the oxygen. 

CAOTIOHZ VERY HIGH TEMPERATURES - taka care when removing 

and re-locating the T/C wall and sparge tube. 

Make sure they do not touch any combustibles. 

CAOTION: The furnace will ~till be thermal~y - ~ot_ during the 

following several steps. 

7~5.15. Lower stirrer to within 1 inch of the crucible· 

7.5.16. 

bottom and stir for 1/2 to 3 hours (at the 

discretion of the supervisory technician) at 

200 to 500 RPM. 

Stop the stirring and raise the stirrer to the 
I 

top of the furnace. 

7.5.17. If a NaCl-KCl salt has been sparged, raise the 

sparge tube above the salt level and sparge 

for 15 minutes with the same oxygen-argon 

mixture used in step 7.3.13 then shut off the 

oxygen. 

7.3.18. Remove the T/C well. 
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7.3.19. While maintaining argon flow, remove the 

sparge tube. 

7.3.20. 

7.3.21. 

7.3.22. 

7.3.23. 

Shut OFF the !urnace power. 

Shut OFF the argon. 

Seal all openings on the top head !lange 

pluqs where the equipment was removed. 

Allow the !urnace to cool overnight or to 

200°c (outside temperature). . · 

with 

7.3.24. Remove bolts !rom the lid. Raise the lid and 

turn sideways on top o! the furnace and brush 

o!! residual powder with a paint brush. 

7.3.25. Usinq an approved can puller, remove the 

stainless steel can !rom the !urnace. Invert 

the can into the collection tray and remove 

the crucible. 

NOTE: If crucible sticks, call your supervisor. 

7.3.26. Separate metal, salt and ceramic crucible. 

7.3.27. Separate the plutonium-rich black phase salt 

!rom the white discardable phase. 
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7.3.28. Weigh the metal button (if present). Label 

XBPER****E. The SNM ot the button is 

determined by multiplying the new weight by 

0.98. 

7.3.29. Weigh the black salt phase. Place in a can 

and label. Label XBSOX****· The SNM ot the 

black salts is determined by bagging out and 

sending it to the count room at a by 

difference number tor measurement as per flow 

diagram. 

7.3.30. Weigh the white salt plus crucible. Label 

XBRCWS****· Place in a can and label. The 

SNM ot the white salts and crucible is 

determined by bagging it out and sending it to 

the count room for seqmenta1 gamma scanning, 

as per flow diagram. 

7.3.31. When the SNM results are available from the 

count room, make up MASS transactions to 

reflect proper disposition of the Pu button 

(if any), the black salts, and the white salt 

and crucible. 

7.3.32. Sweep the glove box and wipe down with wet 

cheesecloth. 
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8. EMERGENCY SlU,-?OWH PROCEDURE 

Shut OFF the argon and oxygen. 

9. EHERGENCX PROCEPUBE 

453-MPP-R03 

9.1. GAS ALARMS WITHIN PF4-429: Evacuate the room to 

the PF4 main corridor. 
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10. FIGURES: OXYGEN SPARGE SYSTEM LAYOUT 
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APPENDIX 1: EMERGENCY TELEPHONE NUMBERS 

WORK PHONE 

Ed Garcia 

Cecil Thorn 

Jim MeN•••• 

1 - 1 of 1 

7-0794 

7-2577 

5-4017 

HOME PHONE 

662-6505 

672-3873 

271-9321 
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APPENDIX 2: PROCESS/STATUS FLOW SHEETS 

ss~. 

SALT STRIPPING 
<ACCT 1q p /S SS 

(711)Y&ULT o• 
(7221''' •• CUI) 

,,_ II • 
,AU 1 • t (XILI) 

II'ACT'Of'ot 

0.11 =::t=== 
(7611 PIS PK 

SAlOl: caa• 
CICICII)~ ... 

l(XIOI 

SOtmNQ 
(lCM __ .J 

~----• !tiS II.. 'AGII ! (7 .. 1 

0 SALT STRIPPING 
ld'TAL 

IU'n'ON 

PIS 

!XP __ .J 

Wf.XF~ .. 
<UPP __ .J 

Wf.XF~ .. 
ss 

(7001 VAULT • 
~ C7"1 COUNT ROOM 

+e 
(7J11 '" CA 

(7Z2l ,,. ... 

(Uti '" II ,AQI 2 

• Ill' COUfm!IOOW ~WENT AnoN II AVAu.ILI. 
IT IS P•EF£1'111110 TQ SINO rTn. TQ "n-41 VAJ..J4. TAT A 
10ot00 VAL.UI tNITt.AO ~A Wf. X FACTOfl 

~~· "eta La 

1111 11. ,AQII' ICRT 

QIMCW_~_,cK~--..J 
IAL T 10100 CRUCIII.a 

at ., .. 

(700) VAULT 
Qlil 

<"'I '" LD (700) YA\LT 

Qlil 

C7•tl DIIC.MD 

~ .. 
'IW: 18 ACCT: 7.a QP: ...,-.,, 
111M: .a LOC: Qo&tl 
IIUCTUW. CIA'T'OOiotH: QrOI 
~TICINAI.~ CIWT 
OATI 0' IITAa: D .A.A. II 
OATI 0' IIIIVI~: 2t WAY. 
05-2 OATI Ofi.,_IIIOVAL.: fe "/l'f ~,. 
OS.Z-"~ALSIQNAnJIIIL i. l . ~ .... • 
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SS6. 

SALT STRIPPING 
(ACCT. T4) P/' ss 

4ACC'f. T._, M oa CM 
I 

(ACCT. T.., M ... , .. I CM 

' ,.....------~-... .... , .. Cihl&,_ 
•a.. 

COUNTROOM 
(ACCT. 1•11 

t .,..,. 

~. (ACCT. T .. ,,. LD 

• "~ ICII..,.._ ONII AM_., VAIUA_..,_ 
'"'WI Iaiii Of' Mr'M oeem' ,~ .... ,.. 

• T'lo4,Uj S. 114 I'T'IW "LLiT II ....... IY KNI. --
,..,1 ITa. AM CCHT~TWD wm4- n.-t WU. 
.loiiAIU'£) .., --

(TII)'I&ULT 
liLT ___ I) ~"'- __ ., 
..ne ICNI. laMiw ._ 

<D._ - .J wme • ., 
(TII)V&ULT 

CDRCW_ - .J wmt ICM • ... 

MITAL lUTTON (.;"\ 
~--1)~ 

(ACCT. TOO) VAULT 
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APPENDIX 3: DATA SHEET 

453-MPP-OS(l)-ROO 

@~W~~oo s~£~~~ ~~oo soo~~ 
XBR ____ _ 

SALTIO NET SNM 
xes, __ _ 
xes, __ _ 
xes, __ _ 
PMA. __ _ 

TOTAL RUN 
XBPRE. __ 

CRUCIBLE NET WEIGHT ___ _ 

XBPER E 
xesox __ 
XBRCW_E 
XBLCS, __ 

XBLCS A 

AFTER PRECIPITATION 

REMARKS 

J - l ot 1 
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APPENDIX 4: Map of G 495/G418, G415/G417 and 0406 

In PF4-429 
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Map of D407A&B, G497A&B, and 0408 
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APPENDIX 5: SALT SPARGING OF ELECTROREFINING SALTS 

USING OXYGEN-ARGON SPARGING 

CERTIFICATION QUESTIONS 

1. Nama the supervisors of this process, and when you 

would need to contact him or her? 

2. How much SNM can you process at one time? 

3. What determines how much salt you can process at one 

time? 

4. Do you know where SHUT OFF valves are located for the 

oxyqen and arqon? 

5. What action do you take if a qas alarm sounds? 

6. What are the criticality limits for MASS loca ~ions 

G415/G417, G495/G418, 0407A,B, G497A,B, 0406 ' 

0408, and SAFE S-429? 

5 - 1 of 1 
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This document describes the procedure for decommissioning. removing. and packaging 
PF-4 gloveboxes or hoods at TA-SS. 

2.0 SCOPE 

This procedure applies to PF-4 gloveboxes or hoods that are no longer required in the 
process, are approved for decommissioning, and that EM-7 has approved for 
storage/ disposal. 

The waste generator must contact NMT-2 Waste Management (WM) to obtain the 
required paperwork package and for coordination with EM-7. 

To ensure the proper disposal of hazardous waste, the laboratory requires that operators 
take precautions in accordance with Administrative Requirement (AR) 10-3. 

3.0 RESPONSIBILITIES 

These operations are completed jointly by personnel in NMT-2, NMT-4, NMT-8, HS-1, 
EM-7, Johnson Controls Inc. (JCI), and the generating group. These groups determine 
the logistics for removing a glovebox or hood and the requirements that must be met. 
They also address any items that may require special attention, such as ventilation and 
special equipment. 

3.1 Waste Generaton 

Waste generators have overall responsibility for all wastes generated at operations 
under their control. Generated wastes are subject to regulations and Laboratory policies 
governing chemical, hazardous, radioactive, and mixed wastes. Waste generators follow 
waste minimization practices to the extent that such practices are technically and 
economically feasible. 

Before starting any work. the waste generator submits a TA-55 Radiological and 
Hazardous Chemical Work Permit (RWP). 

NOTE: All TA-SS personnel are responsible for using the correct disposal 
route for their waste. 
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Group leaders of waste-generating organizations ensure that waste generators implement 
the appropriate procedures for managing wastes in accordance with the applicable 
regulations and policies governing chemical. hazardous, radioactive. and mixed wastes. 
Group leaders provide the necessary funding. training. and other appropriate suppon to 
their waste-generating organizations. Group leaders suppon the authority of the Waste 
Management Coordinator to recommend policy changes that affect waste-generating 
processes and operations in the division or groups they are responsible to. 

Group leaders of waste-generating organizations assume responsibility for orphan wastes, 
or any other waste streams where the generator is unknown. They manage such wastes 
in compliance with applicable regulations with the assistance of a cognizant Waste 
Management Coordinator. 

4.0 EMERGENCY SHUT·DOWN INSTRUCTIONS 

Review the T A-55 Safety Manual for proper response to emergency alanns. 

S.O HAZARDS AND LIMITS 

S.l Ionizing Radiation 

Because some SNM sources are high-neutron and beta/gamma emitters, personnel need 
to follow the common practices of good housekeeping to reduce exposures. Additional 
practices to reduce exposure include reducing the amount of time in contact with SNM, 
maintaining adequate distance from sources, and using proper shielding. 

5.2 Explosive/Pyrophoric 

When working with acids, use plastic rags. Never use cheesecloth or cellulose-based 
rags. Explosive/pyrophoric mixtures can be produced when cotton or cellulose-based 
rags are treated or used with mixtures of nitric or sulfuric acids. 
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5.3 Mechanical 

DECOMMISSIONING AND REMOVING 
GLOVE BOXES OR HOODS 

FROM PF-4 AND TA-55 

WARNING 
Never lift more than 35 pounds without obtaining 
additional help or using the proper equipment for 
lifting. 

545-GEN-ROO 
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5.3.1 When lifting, loading, or transporting heavy items, take special care to avoid 
injury and use appropriate handling equipment. 

CAUTION: Personnel must be trained and cenified 
before operating a forklift. 

5.3.2 Special forklift training and certification is required for forklift operations 
in PF-4. 

5.3.3 To avoid injury to hands and fingers, take care when using hand tools. 

5.4 Hazardous Chemicals 

Residual solutions may be found in pipes and ductwork. If such solutions are present, 
they must be identified and disposed o~ properly. 

5.5 Criticality Umits 

Before decontaminating a glovebox or hood, the waste generator must remove all 
accountable special nuclear material (SNM) from it. This action allows the glovebox 
or hood to comply with the least restrictive criticality limit applied at the facility: 

Pu < 520 grams • no restrictions 
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6.0 NUCLEAR MATERIAL CONTROL \ ND ACCOUNTABILITY 

Two OS-2 sections are involved for nuclear materials control, accountability, and 
approval to remove the items from TA-SS. 

6.1 OS-l Technical Support Section 

54S.GEN-ROO 
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The Technical Support Section reviews the assay measurements from NMT-4 on the 
items and if approved signs a Measurement Code Availability for confirmation of Valid 
Measurements sheet. With this approvaL the generator is allowed to code the SNM on 
MASS to establish the accountability values. 

6.l OS·l Control Section 

The Control Section reviews the signed sheet from the Technical Support Section for 
approval to remove the glovebox or hood from TA-55. This approval is in memo form 
and sent directly to the waste generator. · 

NOTE: The memo describes additional instructions for the waste generator 
to comply once the items have left the TA·SS facility. 

7.0 REFERENCES 
j 

• TA-SS Safety Manual 

• NMT Policy 008, Contamination Control Policy at TA-55 

• AR 10-3, Chemica~ Hazardous, and Mixed Waste 

• 506-GEN-Rxx, Radiological and Hazardous Chemical Work 

• 539-GEN-Rxx. TA-55 Waste Management Plan 

• 547-GEN-Rxx, Opening and Closing External Doors in PF-4 



8.0 DEFINITIONS 
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ALARA: As low as reasonably achievable 

AR: Administrative requirement 

dpm: disintegrations per minute 

HEPA: High-efficiency particulate air 

JCI: Johnson Controls Inc., providers of craft services 

LLW: Low-level waste 

MASS: Material Accountability and Safeguards System 

MSDS: Material safety data sheet 

Rcr: Radiologi~;ll Control Technician (HS-1) 

R/HMTF: Radioactive/Hazardous Materials Transfer Form 

RSWD: Radioactive Solid Waste Disposal Form 

RWP: Radiological and Hazardous Chemical Work Permit 

SNM: Special nuclear material 

S/R: NMT -4 Shipping/Receiving personnel 

'IWSR: TRU Waste Storage Record 

545-GEN-ROO 
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waste &enerator: Any person who produces chemical, hazardous, radioactive, and 
mixed wastes from any process, experiment. or other operation or discards unused 
or used commercial products. 

WM: Waste management (NMT-2) 

WPF: Waste Profile Form 

' 
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9.0 EQUIPME'I''T AND SUPPLIES 

• Safety apparel defined in Policy 008, Contamination Control Policy at T A-55 

• Protective clothing appropriate for handling chemicals if needed 

• Highlifters and forklifts 

• Cenifie. rigging 

• Various hand tools 

• Plastic wrap 

• Vinyl tape 

• Brown paper 

• 2V2-inch filter cartridge, available from the warehouse 

• Multipurpose silastic sealant (have MSDS available) 

• Glovebox connecting ring caps, with gasket, stock # PF-0140 

• Marman couplings (V -clam~<:\ stock # PF-0224 

• Cover plates 

• Nonhazardous vacuum grease (have MSDS available) 

• Light-weight nonhazardous oil (3-in-1 is suggested: have MSDS available) 

• Appropriate bracing and suppons 

• Plastic rags 

• Cheesecloth 

545-GEN-ROO 
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10.0 PROCEDURAL STEPS 

CAUTION: Not following this procedure could lead to 
serious consequences for operations at T A-55. 
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Always foJlow this procedure when performing these operations. It provides specific 
guidance for the safe and efficient operation of the process. If any unusual or 
nonstandard conditions occur while carrying out this operation. consult your supervisor 
immediately. 

10.1 Preparing for Glovebox or Hood Separation 

10.1.1 Before removing a glovebox or hood, arrange a preconference meeting with 
representatives of the generating group. NMT-2. NMT -4, NMT-8, EM-7. 
HS-1, and JCI. These representatives determine the logistics for removing a 
glovebox or hood and the requirements that must be met. Meeting topies 
should include: 

• Items that require special attention. such as ventilation and special 
equipment 

• Dimensions of the glovebox or hood 

• Operations previously perfonned in the glovebox or hood 

• Items that remain in the glovebox or hood and how to accommodate 
them 

• Known or possible hazardous waste associated with the glovebox 
or hood 

• Decontamination and coordination of decommissioning 

• Review of responsibilities identified in this procedure 

• Check with NMT-8 for copies of the appropriate drawings of the 
glovebox or hood. 

NMT-2 WM personnel have the appropriate EM-8 personnel approve the 
Waste Profile Form. 
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10.1.2 Follow established and approved practices for preparing for hot jobs. 
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Contact your supervisor for funher guidance. The generator submits an 
R WP before starting any work. 

10.1.3 The generator must submit all appropriate work orders: 

• To have all the services disconnected from the glovebox or hood and 
the penetrations sealed 

• To have the glovebox or hood disconnected from the glovebox line and 
Zone 1 ventilation. and crated 

10.1.4 The generator fills out a Radioactive Solid Waste Disposal Form (RSWD) 
for low-level waste or the TRU Waste Storage Record (TWSR) for TRU 
waste or a Chemical Waste Disposal Request (CWDR) if the glove box is 
lead-lined, and the Waste Profile Form (WPF). Obtain the forms and h~lp 
in filling out the forms from NMT-2 WM. 

NOTE: Disposal records include: 

• Photographs of the glovebox or hood when stripped of services, 
after disconnection, and as it is being crated 

• Chemical Waste Disposal Reque~t (CWDR) if the glovebox is lead
lined 

• Waste Profile Form (WPF) 

• Drawings of the glovebox or hood, delivered to NMT-2 personnel, who 
will use them to order a metal overpack and to calculate the weight of 
the lead if the glovebox is lead-lined 

• EM· 7 measurement form 

• NMT -4 measurement form 

10.1.5 Remove all accountable SNM items from the glovebox or hood. 

10.1.6 Remove all loose equipment inside the glovebox or hood. 
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10.1.7 

10.1.8 

10.1.9 
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Decontaminate the box to AlARA. Use successively more aggressive 
decontaminating treatments to wipe and clean the inside surfaces. 

NOTE: Because contaminated items are discarded based on the 
amount of SNM remaining on the item, the goal is to make the 
glovebox or hood discardable as low-level waste (LLW). 

Replace all HEP A filters and discard the used ones. 

Arrange to have photographs taken of the glove box or hood before 
separation, showing both the front and back sides. 

10.1.10 To minimize the spread of removable contamination, apply a film of 
nonhazardous oil to the separation areas. 

10.1.11 Ensure that both sides of the separation point are maintaining proper 
ventilation by examining the magnehelics. Each should read > 0.5-inch 
negativity. 

10.1.12 Install a 2~-inch HEPA filter cartridge using a pipe fitting in a penetration 
on or about the top surface of the glovebox. 

10.1.13 After changing all gloves to 15-ml nortleaded gloves. install plastic plugs in 
the glove ports and seal all penetrations. 

10.1.14 JCI fabricates ~-inch pieces of plywood (cut to fit). The generator places the 
plywood on the outer window surfaces and tapes them in place. This 
plywood covering protects the glovebox windows that could shatter. 

10.1.15 Install framing as needed to brace, help lift. and move the glovebox or hood 
as approved by NMT-8 configuration control. 

10.1.16 Tape a plastic catch bag at the separation of the glovebox and prep the 
floor area underneath the separation point. 

NOTE: The participants in the planning meeting determine the need 
for adding an auxiliary ventilation system and constructing a plastic 
room enclosure. This depends on individual circumstances. 
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10.1.17 Visually check all flanges, pons, and windows for proper seaL Reseal as 
necessary. 

10.1.18 Secure all equipment that cannot be removed as approved by NMT-2. 

lO.l Separating the CJovebox or Hood 

The crew for separating a glovebox or hood consists of: 

• Generating group representatives 

• HS-1 RCfs 

• JCI sheet-metal workers for moving the glovebox or hood 

10.2.1 The generator submits an RWP for the separation. Post a copy of the 
approved R WP at the work site. 

10.2.2 The generator ensures that all the proper blank-off flanges (glovebox 
connecting ring caps), V-clamps, and other securing devices are on hand 
and the correct size. 

10.2.3 Inspect the 0-rings for damage and apply vacuum grease to the sealing 
surfaces. 1 

10.2.4 Separate the glovebox or hood and cover the openings with the plates and 
clamps provided. Follow the steps agreed to at the planning meeting. 

1 0.2.5 Remove the flexible Zone 1 air supply and seal the ends. 

10.2.6 The Rcrs survey personnel and the work area for contamination. 

10.2.7 If necessary, decontaminate the area to 20 disintegrations per minute 
(dpm)/100 cm2 flXed and 0 dpm swipe. 

10.2.8 Before placing the glovebox into the metal overpack, clean or seal ftxed 
contamination greater than 20 dpm. 

10.2.9 After separation. take photographs of the front and back of the glovebox 
or hood. 
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10.2.10 If necessary, decontaminate the floor where the glovebox or hood sat and the 
immediate area. 

10.2.11 JCI painters strip and paint the area as needed. 

10.3 Removing and Packing the Glovebox or Hood 

NOTE: When hot jobs are performed, an Rcr must be present at all times. 

10.3.1 NMT-2 WM personnel calculate the weight of the lead shielding. if any, on 
the glovebox or hood. They add this information to the CWDR and obtain 
signatures of the site waste coordinator on the RSWD, WPF, and CWDR. 

10.3.2 All the appropriate paperwork must be in place before the glovebox or hood 
is removed from PF-4. 

10.3.3 Once EM-7 Radioactive Waste Section personnel approve the waste package, 
NMT -4 shipping and receiving personnel arrange for transponing the · 
glovebox or hood to its final destination. 

10.3.4 The JCI painters engrave 2 identification plaques and apply these plaques to 
the front and back of the metal overpack that will contain the glovebox or 
hood. The plaques include the following information: 

• Weight 

• MASS account number 

• Glovebox or hood number 

• Drawing number 

• User group 

10.3.5 Coordinate the location of the metal overpack with NMT-8 to avoid blocking 
critical exits or equipment. 

10.3.6 TA-55 is not a storage area for gloveboxes or hoods. Therefore, it is critical 
that NMT-2 WM, NMT -4 S/R, and EM· 7 coordinate the timely removal of 
the gloyebox or hood. 
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10.3.7 Transfer the glovebox or hood out of PF-4 by the nearest route. The waste 
generator makes arrangements according to 547-GEN-Rxx for opening and 
closing the external doors in PF-4 to remove the glovebox or hood from the 
facility. 

10.3.8 Arrange to have a photograph taken of the glovebox or hood as it is being 
placed into the metal overpack. 

10.3.9 JCI carpenters install cripple studs inside the metal box to keep the glovebox 
or hood from shifting during handling. They also seal the metal box 
appropriately. 

10.3.10 NMT-4 count personnel must measure the SNM content of the gk·-'ebox or 
hood. 

10.3.11 The low-level waste coordinator and NMT -4 S/R jointly fill out the 
Radioactive/Hazardous Materials Transfer Form (R/HMTF) and obtain OS-
2 approval to discard any SNM that could not be removed. 

10.4 Transporting the Glovebox or Hood to Its Final Destination 

10.4.1 NMT -4 S/R personnel submit a work order for MAT division to transport 
the box. 

10.4.2 JCI riggers load the box on a flatbed truck and secure the box to the truck. 

10.4.3 MAT division moves the glovebox or hood to its final destination as soon as 
possible (see step 10.3.6). 

10.4.4 An HS radio-equipped escort must accompany the truck to the final 
destination. 

10.4.5 All the appropriate paperwork prepared by NMT-2 personnel accompanies 
the box. 
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• Waste Profile Form (WPF) 

• Radiological and Hazardous Chemical Work Permit (RWP) 
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• Radioactive Solid Waste Disposal Form (RSWD) if the glovebox or hood has been 
declared low-level waste 

• Chemical Waste Disposal Request (CWDR) if the glovebox or ,1ood is 
lead shielded 

• Radioactive/Hazardous Materials Transfer Form (R/HMTF) 

• TRU Waste Storage Record (1WSR) if the glovebox or hood has been declared 
TRU waste 

• HS-1 Surface Swipe Survey 

• NMT -4 Measurement Form 

• Photographs 
1. When the glovebox has been striped. 
2. When the glovebox has been separated. 
3. As the glovebox is being crated. 

• Blueprints of the glovebox or hood (most current modifications) 

• OS-2 approval and sign off from the Technical Suppon Section and the Control 
Section 

• ID placard with room number, MASS account number. process status. and glovebox 
or dropbox number 

• EM-7 checklist 
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Recordkftper Use Only 

Training: -------

Initial Certification: ----

Rcccrtil"w:.ation: ------

OPERATOR CERTIFICATION 

Operator's Signature ---------------- Date-------

Operator's Name -----------------

ZNumber ____________________ __ 
Group ---------

Instructor 
Signature ------------

Certifier 
Signature-------------

Group Leader 
Approval-----------

Z Number---- Date ___ _ 

Z Number ___ _ Date ____ _ 

Z Number---- Date _ __._ __ 

~umber ___ _ Date ___ _ 

Z Number ___ _ Date ___ _ 
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PREREQUISITES: . 

DECOMMISSIONING AND R.EMOVING 
GLOVE BOXES OR HOODS 

FROM PF-4 AND TA-!5 

I. TRAINING REQUIREMENTS 

The trainee must be certified of have knowledge of the following documents and 
procedures; 

• Forklift certification 

• 506-GEN-Rxx. Radiological and Hazardous Chemical Work 

• 539-GEN-Rxx, TA-SS Waste Management Plan 

• 547-GEN-Rxx, Opening and Oosing External Doors in PF-4 

STANDARDS OF PERFORMANCE: 

545-GEN-ROO 
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The trainee will be able to perform this procedure safely and efficiently in the proper 
sequence and to use approved equipment. The trainee must obseiVe all appropriate safety 
precautions. 

CONDITIONS: 

Training will be conducted in T A-55, Building PF-4. Equipment to be used is listed in the 
equipment and supplies section of the procedure. Instructions are listed in the procedural 
steps section of the procedure. 

REMEDIATION REQUIREMENTS: 

During the cerutication process, if the trainee responds to a question unsatisfactorily, 
remediation is required. Record remediation comments and recommendations in part lii 
of this lesson plan. Certification is complete only after remediation and after the trainee 
provides a satisfactory response to the question. 
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NORMAL OPERATIONS: 

Completed 
Training 
Initials/Date 

Completed 
Cenification 
Initials/Date 

ASSOCIATED OPERATIONS: 

Completed 
Training 
Initials/Date 

I 
Completed 
Certification 
Initials/Date 

EMERGENCY PROCEDURES: 

Completed 
Training 
Initials/Date 

Completed 
Certification 
Initials/Date 

Action 

1. Identify the materials that are removed from the 
inside -~!- the glove box or h~d_. _ _ _ 

2. Describe the preparation of the inside of the 
glovebox or hood. 

3. Show or describe how to separate the glovebox 
or hood. 

4. Show or describe how to remove and pack the 
glovebox or hood. 

Action 

1. Identify the groups involved in the planning and 
the actual operation. 

2. Identify the areas included in the planning. 

3. Identify the records required for disposing of the 
glovebox or hood. 

Action 

This content category does not apply to this procedure. 

f 
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POTENTIAL HAZARDS: 

Completed 
Training 
Initials/Date 

Completed 
Cenification 
Initials/Date Action 

1. Describe what to do if residual chemical 
solutions are present in the pipes or ductwork 
attached to t~e glovebox or hood. 

-----~-2. Explain how to ~yoid physical injury when 
moving heavy equipment. 

3. Describe what to do if contamination is detected. 

CRITICALITY CONTROL: 

Completed 
Training 
Initials/Date 

Completed 
Certification 
Initials/Date Action 

This content category does not apply to this 
procedure. 

NUCLEAR MATERIAL CONTROL AND ACCOUNTABILI1Y 

Completed 
Training 
Initials/Date 

Completed 
Cenification 
Initials/Date Action 

This content category does not apply to this 
procedure. 

ADMINISTRATIVE REQUIREMENTS: 

Completed 
Training 
Initials/Date 

Completed 
Certification 
Initials/Date Action 

1. Identify the function of the RWP. 

2. Describe when work orders are needed. 
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3. Describe the forms needed for TRU waste. 

SAFElY SYSTEMS: 

Completed 
Training 
Initials/Date 

Completed 
Certification 
Initials/Date 

HAZARD COMMUNICATION: 

Completed 
Training 
Initials/Date 

Completed 
Certification 
Initials/Date 

Action 

1. How do you minimize the spread of removable 
contamination? 

2. How do you avoid shattering windows? 

Action 

1. What information needs to be engraved on the 
metal box used to transport the glovebox or 
hood? 

I 
2. What needs to be done with a copy of the RWP? 



Content 
Category 

DECOMMISSIONING AND REMOVING 
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III. CERTIFICATION REMEDIATION REQUIREMENTS 

Question 
Number Date Comments Utd Recommendations 
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