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ARGONNE NATIONAL LABORATORY - EAST - 
Location and Description 

Argonne National Laboratory-East (ANL-E) occupies the central 1,700 acres of a 3,740-acre tract 
in DuPage County, 35 kilometers southwest of downtown Chicago and 39 kilometers west of Lake 
Michigan. It lies north of the Des Plaines River Valley, south of Interstate Highway 55 and west 
of Illinois Highway 83. The 2,040 acres surrounding the site was formerly ANL-E property, but 
was deeded to the DuPage County Forest Preserve District in 1973 for their use as a public 
recreational area, nature preserve and demonstration forest. 

The terrain is gently rolling, partially wooded, former prairie and farmland. The grounds contain 
a number of small ponds and streams, the principal one being Sawmill Creek, which runs through 
the site in a southerly direction and enters the Des Plaines River about 2.1 kilometers southeast 
of the center of the site. 

Mission 

Since World War II, ANL-E has been engaged in nuclear energy research. Currently it is a 
multidisciplinary research and development laboratory conducting basic and applied research to 
support development of energy-related technologies. 

Waste Information 

- Processes 

Most of the TRU and TRU mixed waste has been generated by three operations: 
1. The Alpha Gamma Hot Cell Facility located in Building 205 
2. The New Brunswick Laboratory (NEIL), Building 305 
3. Chemistry, chemical technology, and analytical programs. 

The Alpha Gamma Hot Cell Facility does destructive examinations of fuel and components 
primarily associated with the Reactor Program. The waste component of this stream consists 
of metal and combustible trash containing adventitious quantities of TAU. The radioactive 
material originated in Idaho and is currently returned to the Radioactive Waste Management 
Complex (RWMC) at INEL for interim storage. 

New Brunswick Laboratory does uranium and plutonium assay analyses for the DOE system. 
This stream generates approximately 130 cubic feet of waste per year. This stream consists of 
TRU nitrate solutions containing as estimated 130 grams of TRU annually. 

The Reactor Program has generated small volumes of TRU waste contaminated with cadmium 
This is a mixed waste that contains significant quantities of plutonium and uranium. 

Some plutonium-containing liquid waste stream from the NBL analytical laboratories has been 
processed by the experimentaVdemonstration TRUEX process in Building 205. This TRUEX 
process is being replaced by a new transuranic neutralization precipitation process. Hot cells in 
Buildings 200, 205, and 212 are used to package remote-handled TRU waste. 
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A 
TRU wastes are generated in dozens of laboratories on site. Most of these wastes are collected 
in containers smaller than 5 gallons because of the nature of the work performed at the 
Laboratory. The waste is transported to Building 306 where the waste is treated. Solid TRU 
waste treatment consists only of preparing it for interim storage. 

Liquid TRU waste (which is normally hazardous because of corrosivity) will be treated in a new 
process (TRU neutralization/precipitation process). The solid waste from this treatment process 
will also simply be put into storage until WlPP begins accepting waste. 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of doubb  counting these streams as both "as generated 
currently stored" and "final form projected." 
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U-238 
U-235 
U-233 
Pu-241 
Pu-239 
!Pu-238 
Np-237 
Am.243 

DOEICAO-96-1121 

csL!m!Er Sm p,.sl 98-02 03-.12 13-22 Totals 
Drum / 55-gallon 13.3 0.0 0 0  0.0 0 0 13.3 
Totals 13 3 0 0  0.0 0 0  0.0 13.3 

-BASELINE INVENTORY WASTF, PROFILE 
HQ ID:~AE-T001 Handl1ng:iCH i NMVP #:IN/A I Stream Name:/Solid heterogeneous inorganidorganic waste Inventory Date:/ ! 

,Local ID:: TypdTRU ~ Generator Site:IAE ~ Final Waste Formiunknown 1 Waste Matrix Code:/ZSOOO I 

WGENERATED. WASTE MATERIAL m A M E % R S  (kg/m3) FINAL WASTE FORM DESCRIPTORS -E FINAL FORM RADIONUCLIDES 
EPA CODES 

Container adwwwmTota l r  
55 Gallon Drum 13.3 0.0 0.0 0.0 0 0  13.3 
Totals 13.3 0.0 0.0 0.0 0.0 13.3 

NIA Iron-base Metal/Alloys:l 
Aluminum-base Metai/Alioys:8 

Other Inorganic Materlal:i 
Vitrlfled:/ 

Celluloslcs:! 

Other MetaislAlloys:/ I 

Plastlcs:: Rubber:i 

Solidified Inorganic Materlal:l 
Solidified Organic Material:: 

Cement (solidified):l 
I 

Packaging Material Steel:/ 
! 

Packaging Material Plastic:/ 
Packaging Material Leadl  

Packaging Material SIeei Plug:! 

S0lls:i 

&a 
0.01 
0.0; 
0.01 

101.0 

0.0 
0.01 
0.0: 

0.0; 

I 
0 O! 

216.3) 

0 0: 
0.0; 

131 0' 
37.0' 

O.OI 
0.0 

M!!lm 
0 01 0.01 

0.0 

0.01 0.01 
I 0.01 0.01 

Category:/Defense TRU Waste 

Res1dues:jNo 

Asbestos:lNo 

PCBS:~NO 

Source: RBDfRBD Laboratory Waste 

WASTE VOLUME DETAIL (cu meters) 

! Unassigned I 
' !  i 

i 
I 

I I I. ! 
I 

I 
i 

Cilm3 I 
2 24E-05 
2.50E-05 
1.20E.09 
6 10E-01 
1.17E+00 
4.07E-06 
6.43E-03 
4.00E-02 
2.13€*00 
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WASTE STREAM DESCRIPTION 

WASTE STREAM SOURCE 

6/6/95 This waste stream IS Solidlfled nonhazardous TRU-CH liquids stored mostly at the al 317 Area vaults 

$Not reported $ Non-mixed TRU derived from 1DB 

CURRENT CONTAINER COMMENTS N/A 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS N/A 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 

0 - A E - 2  
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'ARCO MEDICAL PRODUCTS COMPANY 

Location and Descrintion 

Nudear pacemakers developed by the ARCO Medical Products Company (AM) are the product 
of a research program conducted with the DOE during the 1970's. The purpose of the program 
was to evaluate the practicality of using a radioisotope-fueled pacemaker in humans. Direct 
program management is provided under contract by Roy f. Weston, Inc. The AM storage facility 
is located in West Chester, Pennsylvania. 

Mission 

ARCO's Corpohte Environmental Remediation group is responsible for oversight of the surviving 
pacemakers. Presently, 50 of the pacemakers are in storage. Roy  F. Weston also tracks the 
remaining implanted pacemakers and arranges for shipment of the devices from the hospital 
where they are explanted, to their storage facility. Eighty pacemakers remain implanted in 
patients. The pacemakers are being explanted at a rate of about three per year. The maximum 
life span of the device is estimated to be 20 to 40 years. 

Waste Information 

Processes 

1 Each pacemaker device consists of three sub-assemblies: a nuclear battery, an electronics 
assembly, and a cardiac lead. The nuclear battery includes a 0.5 gm Pu-238 oxide fuel pellet. 
triple encapsulated in three successive right circular cylinders. 
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Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 

I 
Final Waste Form:jHelerogeneous ! Waste Matrix Code:IS5400 ! 

i INIA ~ h o w  Cilm3 1 

Stream Name:/Nuclear Pacemakers 1 Inventory Date:/ 1/31/95 

FINAL WASTE FORM DESCRIPTORS TRUCON CODE FINAL FORM RADIONUCLIDES 

~ HQ ID:!AM-W001 1 Handling: 

W E  MATERIA!2A!UKEE@ (kg/m3) 

1 & g m M a x  

!Local ID:: 
AS-GENERATED 
-~ E P A & Q E S  

Category:ICommercial TRV waste 
0 0 :  

IPu-238 13.73Ei02 I 
I 
I 

NIA 
Aluminum-base Metal1Alloys:l 

Other MetalslAlloys:' , 0.2 I 

Source: 
Rubber:: 0.01 0.01 0.01 

P1astics:l o 01 0.0: 0.0; 
Solidifled lnorganlc Materlal:! 0.0; 0.01 0 O! 

Solldlfled Organic Material:; 0.01 0.0: 0.0'  
Cement (solidified):', 0.0 0.01 o.oi 

soils:; 0.0; 0.0, 0.0'  
Packaging Material.Steel:: 13l.Oi . .  

Packaglng Materlal Plastlc:I 37 01 

Sorrtain_er -- S @ r d  98-02 ~-&!2 13-22 
B O X  0.04 0.01 0.01 0.02 002 , 0.1 

Totals 0 0  0 0  0.0 0.0 0.0 0.1 

COntaineI Stored &-ST w w w TotslS 
55 Gallon Drum 0 , o  0.0 0.4 0 0  0.0 0.4 
Totals 0.0 0 0  0 4  0.0 0.0 0.4 
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WASTE STREAM DESCRIPTION Wade stream consisls of radioisotope-powered pacemaker. Each pacemaker device includes 3 sub-assemblies: a nuclear battery, an electronics assembly. and 
a cardiac lead The nuclear battery includes a 0.5 gm Pu-238 oxide fuel pellet. triple encapsulated in 3 successive right circular cylinders 

Waste stream consists of radioisotope-powered cardiac pacemakers, each containing 0.5 gram of Pu-238. The pacemakers were originally manufactured by the 
Nuclear Material and Equipment Corporation. One hundred and twenty-six of these pacemakers were implanted in patients at various medical centers throughout 
the U.S. At present. 50 pacemakers are in storage at ARCOs Roy F. Weston facility in Pennsylvania. The remaining pacemakers are in use. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 
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ARGONNE NATIONAL LABORATORY - WEST - 
Location and Description 

Argonne National Laboratory-West (ANL-W) is located approximately 56 kilometers west of Idaho 
Falls, Idaho, in the Southeastern portion of the Idaho National Engineering Laboratory (INEL). 
ANL-W is in Bingham County in the State of Idaho. The ANL-W administrative area covers 
slightly more than one square mile and is managed by the DOUChicago Office. The 
Management and Operating Contractor is the University of Chicago. 

ANL-W is a research and development laboratory. Much of the work done there supports 
development of advanced nuclear power plant technology. This support includes irradiation and 
safety tests, reactor physics studies, and fuel examination studies. 

ANL-W consists of several major complexes: Experimental Breeder Reactor II (EBR II) the 
Transient Reactor Test facility (TREAT), the Zero Power Physics Reactor (ZPPR), the Hot Fuel 
Examination Facility (HFEF), The Fuel Conditioning Facility (FCF), the Fuel Manufacturing Facility 
(FMF), Laboratory and Office Building, support complexes such as the Radioactive Liquid Waste 
Treatment Facility (RLWTF) and the Radioactive Scrap and Waste Facility (RSWF), and the 
Sodium Process Facility. 

Waste information 

Processes 
h 

Solid radioactive waste generated at ANL-W is primarily associated with irradiated experimental 
fuel subassemblies and capsules from EBR-II and, to a lesser degree, TREAT. After irradiation 
in ANL-W reactors, the subassemblies and capsules were conveyed to appropriate facilities for 
dismantling, sampling, and examination. If they were not contaminated with sodium, these reactor 
pieces and parts were shipped to the RWMC as remote-handled waste. Sodium-contaminated 
reactor parts are stored in the RSWF at ANL-W. 

The ANL-W Waste Operations Program encompasses all ANL-W non-production facilities, 
operations, and sites used for the storage, treatment, or disposal of radioactive, hazardous, 
mixed, and sanitary waste materials that have been property characterized, packages, and 
labeled. Facilities used exclusively for long-term storage of ANL-W waste material are also 
covered in this program. 

Waste management activities are those concerned with minimization, treatment, storage, and 
disposal of radioactive, hazardous, mixed, and non-hazardous wastes generated as a result of 
ongoing operations at active facilities and from other resources such as the Environmental 
Restoration Program. Many of these activities support continuity of operations at ANL-W. 

0-AW-i 
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Routine operations include shipping TRU waste from ANL-W to the Radioactive Waste 
Management Complex on the INEL for storage and then eventual disposal to WIPP. Operations 
at the RSWF involves TRU and mostly TRU mixed waste which is contaminated with elemental 
sodium. The waste will be moved from this interim holding area to approved and appropriate 
DOE waste treatment or disposal areas, when identified. 

- 

Waste streams that are expected to be directly shipped to WIPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored.'' 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 
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HQ ID:iAW-W028 
iLocal ID:iCH-ANL-503T 
AS-GENERATED- 

EPA CODES - 

D008. 0007, DO06 ! 

Stored P- ~ 0 2  &I2 13-22 IQ@& 
0 9  0,o 0.0 0.0 0.0 0.9 
0.9 0.0 00 0.0 0.0 0.9 

ConLaineI 
Wooden Box 
Totals 

ContahH s t c W g ~ 9 8 - 0 2 0 3 - 1 2 1 3 - 2 2 m k l ! s  

As-Generatemrm: 

f 
Anpendix 0 

) 
DOE/CAO-95-1121 

Non-WIPP TRU WASTE BASELVJE INVENTORY WASTE PROFILE 
I inventory Date:/ Handling:lRH 'NMVP #:;N/A Stream Name:ITRU WASTE USED PRE-FILTERS 

i Type:jMTRU I Generator Slte:jAW Flnal Waste Form:/Unknown I Waste Matrix Code:IS5410 

W A B M A T E R I A L  PARAMETERS (kg/rn3) FINAL WASTE FORM DESCRIPTDRS TRUCON CODE FINAL FORM RADiONUW IDES 
& g m m  

Category :IDefense TRU Wasle 
Iron-base Metal/Alloys:l 0 01 0 01 0 01 

Aluminum-base Metal/Altoys:i 0 0 :  0 01 0 01 Residues:lNo I - ,  

Olher Metais/Altoys:j o o/ 0.01 o'oi Asbestos:iNo 
Other Inorganic Material:; 0.01 0 Oi 0.0 

Vitrified: 0 0 ;  001 001 PCBs:INo 
Cellulosics:! 

Rubber:, 
Plastics: 

Solidified Inorganic Material: 
Solidified Organic Material: 

Cement (solidified): 
Soils:! 

Packaging Material Steel:, 
Packaging Material Piastic:; 

Packaging Material Lead:[ 

0 01 O' 
O' Source:/Facility/Equipmenl Operalion and 1 

0.01 0.0) 001 Maintenance Waste 
0 0 ;  0 0. 0.0' 

00 0 0: 0.oi 

ooi 0.0; 0.0, 

1 1 
0.01 0.0; . 001 ! 

I I 
0.0; 0.01 0 .0~  

0 01 
0.0 
0.0: 
O O'  VOLUME D E ~  (cu meters) Packaging Material Steel Plug: 

0 - A W - 1  Dec. 1995 
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WASTE STREAM DESCRIPTION This waste stream consists of metal or wood framed pre-fillers Pre filters are 2 X 2 X 0.5’. The fitters have screen mesh covering high efficiency filtering media. 
The concentralion of radioisotopes and RCRA melals varies in each filter. These filters were generaled from the deontaminalion of the analytical hot cells in 1993 
and 1994 Final waste form has not been determined yet. 

This waste stream was generated at Bldg ANL-752, Analytical Laboratory Typical laboratory operations. analytical and radiochemistry. The facility also houses 
and experimental fuels casting lab, and areas for small-scale testing of experimental processes related to nuclear fuels fabrication. Wastes were generated 
primarily from hot cell refurbishment. The generating process is: Pre-filters are used to control airborne radioactive padiculate emissions from hot cells, hot repair 
areas, analytical lab hoods and other radioactively contaminated systems Refurbishment of hot cells and hot repair areas has generated lead, cadmium, and 
chromium dusts from paint removal, stainless steel culling. and fuel experiment dissolution decontamination. The fillers trap the metals in the filter media in 
concentralions high enough lo  classity the filters as mixed waste. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS Grab samples were taken from 6 of the 16 filters. Samples were analyzed for total metal content in the filter media. Sample results were extrapolated to 
estimate the concentration of a representative sample of the entire filter, not including the housing. TCLP was not conducted, due to the high radiation levels of 
the sample. 
Grab samples were taken from 6 of the 16 filters. Samples were analyzed for total metal content in the filter media. Sample results were extrapolated to 
estimate the concentration of a representative sample of the entire filter, not including the housing. TCLP was not conducted, due to the high radiation levels of 
the sample 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

0 - A W - 2  
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I Inventory Da1e:j 4130I95) 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
Ha ID:lAW-WOI8 ! Handling:/RH jNMVP #:"/A Stream Name:ISODIUM - TRU 

t o c a i  ID:ICH-ANL-IBOT 
4 S S € N t ! 2 ! -  XASTE MATERIAL PARAMETERS (kg/m3) FINAL WASTE FORM D E 5  TRUCON CODE FINAL FORM BADIONUCLIDES 

1 I 

Type:!MTRU I Generator Site:kW.__ 1 Final Waste Form:lUnknown 1 Waste Matrix Code:(X7520 

EPA CODES & g m w  
Category:lDefense TRU Wasle j INIA , INIA 0003. DO01 i Iron-base Metal/Allovs:l 0.01 0 01 0.01 

CLolt.ajmx 
Melal Box ( 127crn) 
Metal Box ( 13crn) 
Melal Box ( Icm) 
Melal Box ( 22cm) 
Melal Box ( 25cm) 
Totals 

&Generated Form: 

. I  
Aluminum-base MetallAlloys:' 

Other MetalslAlloys: 
OIher inorganlc Material:] 

vi tr i f ied( 
Cellulosics:' 

I Rubber: 
PI as I i c s : ~ 

Solldlfled lnorganlc Material:/ 
Solidified Organic Material:; 

Cement (solidlfied):, 

Packaging Material Steel:[ 
Packaging Material Pias1ic:i 

I Packaging Material Lead: 
Packaglng Material Steel Plug: 

Soils:; 

::j :'1 
0.0' 

0.01 

0.oi 

0.0' 
0.0' 
0.01 
0 0: 
0.0' 

0.01 

0.01 

0.0; 

0 o/ 001 Resldues:/No 

Oi  '1 Asbestos:INo 
001 0 0  
001 0.01 P C B ~ : J N ~  

O' Source. Faclllty/Equtpmenl Operation and 
Maintenance Waste 

0 o\ 0.0) 
I 

0.0: 0.0 1 
1 0.01 0.0. 

0.0; 0.0, 

-L (cu. melers) 
&.Genemted Waste Form Volumes 

w e d  m.1 w w ~ W 
10 2 0 0  0 0  0.0 0.0 10.2 

2 .9  0 0  0.0 0.0 0.0 2.9 
0 1  0 0  0.0 0.0 0 0  0.1 
0 2  0 0  0 0  0 0  0 0  0.2 
0.3 0 0  0 0  0.0 0 0  0.3 

13 6 0.0 0.0 0.0 0.0 13.6 

Stored 13 6 Projecfed 0 0  Total: 136, 

Flnal Waste Form Volumes 
Csntainer ~ ~ ~ O a m m  

Flnal Waste Form: Stored:! 0 01 Projected' 0.01 Total:/ 0 0 

O . A W - 3  Dec, 1995 
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WASTE STREAM DESCRIPTION Sodium is used as a primary and was used as a secondary ioolanl iorthe EBR-II reactor. Waste sodium metal is a hazardous constituent 01 some oflhe TRU 
waste stored at the ANL-W Radioactive Scrap and Waste Facility (RSWF) The waste is generated during maintenance and operalional activities. The sodium 
typically coats waste metal equipment. experiments. and components removed during reactor operalions and maintenance activities. This waste will require 
lreatment prior to disposal at WlPP. Final waste form has not been determined yet. 

This waste stream was generated at ANL-767, EBR-II Reaclor Bui1ding:and ANL-785, Hot Fuel Examination Facility: (ANL-767) Typical nuclear reactor operations 
including maintenance activities on control systems. (ANL-785) Hot cells operations including dismantling and examinalion of nuclear iuels and experiments 
which contain elemental sodium.. The generating process is: Some maintenance activities in Bldg. 767 involve working on and replacement of sodium wetted 
equipmenl associated with Ihe EBR-II cooling systems. If the waste equipment cannot be cleaned of the sodium metal, it is stored in the RSSF. Also, the 
secondary cooling systems at EBR-II occasionally leak sodium metal. Cleanup operalions generate sodium-contaminated wastes. All 767 wastes are contact- 
handled. Processes in Bldg. 785 more routinely generate sodium contaminated wastes because materials handled and examined in lhe facility (nuclear fuel rods 
and assemblies, and experiments) conlain sodium. All 785 wastes are remote handled. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIP 

EPA COMMENTS 

MANAGEMENT COMMENTS Alpha Containment 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

Sodium is not dispersed uniformly lhroughout the waste matrix 

0 - A W - 4  
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Appendix 0 DOEICAO-95-11Zl 
TWBIR ID: AW-WOlg 

- Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
HQ IO:(AW-WOlS Hand1ing:jP.H 1 NMVP #:/NIA 1 Stream Name:/SOOIUM POTASSIUM -NaK- TRU 1 Inventory Date:\ 4/30/951 

I Waste Matrix Code:lX75ZO I i Local ID:iCH-ANL-l82T ' Type:IMTRU I Generator S1le:IAW , Final Waste Form:lUnknown 

Container &-&g 98-02 03-12 W W 
Melal Box ( 127cml 0 3  0 0 . 0.0 0.0 0.0 0 3  
Totals 0.3 0.0 0.0 0.0 0.0 0.3 

-~ 
AS-GENERATED W A m A T E R I A L  PARAMETERS (kg/m3) 

ID003. DO01 
EPA CODES & g B W  

Iron-base MetallAlloys: 1 0.01 0 01 0 01 
I 

Aluminum-base MetallAlloys: 0.0 0 0; 

Other Inorganic Material: 0.0 

0.01 0.0, 0.0, 

Other MetalslAlloys: 

Vitrified 
CellulosIcs: 

Rubber:l 0.0, O.O! 0.0; 
Piastics:l 0.0; o 01 0.01 

Solidified Inorganic Mater1al:i 0.0: 0.01 0.01 

0.0) 0.0 

Solidified Organic Material:' 0 O! 
Cement (solldif1ed):i 

Packaging Material Steel: 0 0; 
Packaging Material Plast1c:i 0.0, 

Packagina Material Lead:, 0.0 

Container ~ ~ W W 1 5 - 2 2 T e l a l s  

FINAL WASTE FORM DESCRIPTORS JRUCON CODE FINAL FORM RADIONUCLIDES 

Category:lDefense TRU Waste I lN/A 1 INIA 

Res1dues:lNo I 
Asbestos:lNo I 

I P c B s : 1 NO 

Source:'FactlilylEquipment Operation and 
Maintenance Waste 
, 

, 
l 

0 - A W - 5  Dec, 1995 



Appendix 0 DOEIC AO-95-1 121 

WASTE STREAM DESCRIPTION Sod ,m potassium alloy (NaK) 1s used as a coolant for some components of the EER-II Reactor Waste NaK metal IS a hazardous constttuent of some 
tianswan c wastes stored at tlie ANL-W Rad oacl ve Sciap and Waste Facil ly [RSWF) The iemole-handled NaK waste at RSWF 0s conlamed in slainless steel 
CapsrleS or tubing and placed mide carbon steel waste cans which then are placed In stainless Steel outer cans The enlire package 1s then stored In RSWF 
storage I.ners lcamon Steel 50,. storage vablts) The NaK 1s generaled during rnamlenance and operallonal aclwl~es NaK waste 8s In canisters w.lh TRU waste 
metal pneces and rods from ieactor experiments This waste w II requm treatment pilor lo  dlsposal at WlPP Flnal waste form has not been determ ned yet 

This haste slrearn was generaled at ANL.767 EER-II REactor Building Typual nuclear reactor operations includ ng maintenance act v.ltes on control systems 
lne generating process s Tne remote-handled NaK waste cbrrently stored at RSWF IS contained in stadess steel capsules or tcbmg as par( 01 nuclear 
exper.menls The waste IS In canisters with TRU waste metal pieces and rods from reactor experiments 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAQEMENT COMMENTS Alpha Containment 

ACCEPTANCE COMMENTS NIA 

Wasfe is stored at RSWF in various liners with varying amounts of NaK contamination 

FINAL FORM COMMENTS 

0 - A W - 6  Dec, 1995 
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ENERGY TECHNOLOGY ENGINEERING CENTER 

Location and Descridion 

Energy Technology Engineering Center (ET) occupies 90 acres of 290 acres of land shared with 
the Santa Susana Field Laboratory. The Santa Susana site is composed of a total of 2,700 acres 
located in the Simi Hills of Ventura County, approximately 48 kilometers northwest of downtown 
Los Angeles, California. Both DOE and the Rocketdyne Division of Rockwell International Cop. 
own facilities within this area. The Rockwell facilities include former fuel fabrication facilities, a hot 
cell, a reactor test building, a storage vault, an on-site transport cask, and other radiologically 
contaminated support laboratories and areas. 

Mission 

ET provides facilities for the testing of equipment, materials, and components for nuclear and 
other energy programs. Components include steam generators, pumps, valves, instrumentation, 
and other support elements for power plant design. Various types of testing include reliability, 
seismic, and performance demonstrations. Current activities include non-nuclear testing, and 
cleanup and environmental restoration from prior nuclear testing programs, such as 
decontamination and decommissioning of an NRC-licensed hot cell that was used for DOE 
activities. 

Waste Information 

I 

,--. Processes 

ET TRU waste streams are CH waste comprised of absorbent materials plastics, rags, and other 
laboratory disposal solids. A second waste stream of similar composition was generated during 
DOE fuel decladding and decontamination and decommissioning operations. The second waste 
stream includes a small quantity of lead. 

ModificationdAssum ptionslDevelopment 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 
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Sr-90 
Pu-239 
Cs-137 
CO-60 
Am-241 

I 

I 
Asbestos:/Unknown I 

0 0  

0 - E l - 1  

7.50E-04 
7.50E-05 
7.50E-04 
7 50E-04 
1.50E-05 

Dec. 1995 

Rubber:' 0 . q  0.0: 001 
Plastics:' 0.0: 0.0: 0.01 

I 

Container & o d  Pre-91 98-02 &I2 13-22 T m  
Drum 155-gallon 5 5  0 8  0.0 0.0 0.0 6.3 
Totals 5.5 0.8 0.0 0.0 0.0 6.3 

C 9 a M  Stored -91 9a-oZ W T m  
55 Gallon Drum 5.4 0.8 0.0 0.0 00 6.2 
Totals 5 4  0.8 0.0 0.0 0.0 6.2 
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WASTE STREAM DESCRIPTION Dry residue and debris from the drain piping removed during the Hot lab 08D activities. Waste is characterized by high radiation level (RH). Radiological 
evalualion has determined that the waste contains TRU elements above the 10OnCilg. and potentially could contain hazardous constituents, there by it has been 
managed as mixed TRU waste. 

080 activities at the Hot Lab 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS Storage conatiner is a concrete lined drum for shielding. Shipping containers will be selected after completion of radiochemical analysis and determination of the 
waste disposition. 

Regulated constituents that may be present will be determined by laboratory analysis 1 now pending) 

Pending sampling and analysis, this W.S. will continue to be managed as potentailly mixed TRU 

EPA COMMENTS 

MANAGEMENT COMMENTS 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS Storage conatiner is a concrete lined drum for shielding. Shipping containers will be selected after completion of radiochemical analysis and determination of the 
waste disposition. herefore Seclions 8.2.7, 8.2.8, 8.2.14.1.13, 8.2.14.1.14 8 8.2.15 are left incomplete. 

0 - E l - 2  

1 

Dec. 1995 
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Docomber log5 

- IDAHO NATIONAL ENGINEERING LABORATORY 

Location and Description 

The Idaho National Engineering Laboratory (IN) is located in two primary areas: (1) the remote 
areas known as "the Site" along the northern edge of the Snake River Plain in southeastem 
Idaho, and (2) multiple locations southeast of the Site in the City of Idaho Falls. Lying at the foot 
of the Lost River, Lemhi. and Bitterroot-Centennial Mountain ranges, the Site covers neady 
2300 square kilometers (890 mi2) of dry, cool desert. Most of the land withdrawn from public 
domain for use by the U.S. Department of Energy (DOE) is undeveloped. The facilities located 
in Idaho Falls include administrative, scientific support, and non-nuclear research laboratories. 

During World War 11. the U.S. Navy and U.S. Army Air Corps used a portion of the present Site 
as a gunnery range. In 1949, the Site was formally established as the National Reactor Testing 
Station (NRTS), a place where the Atomic Energy Commission (AEC) could build, test, and 
operate various types of nuclear reactors. Fifty-two reactors have been built at the INEL; of 
these, seven are operating or operable. 

The Radioactive Waste Management Complex (RWMC) encompasses 144 acres in the 
southwestern comer of the INEL. The RWMC was established in 1952 as a controlled area for 
burial of solid radioactive wastes generated by INEL operations. In 1954, the burial ground was 
designated as a solid transuranic (TRU) waste disposal sife. Until 1970, all TRU was buried 
below grade at the RWMC. In November 1970, the Transuranic Storage Area (TSA) was 
established for retrievable storage of waste contaminated with greater than 10 nanocuries (nci) 
of TRU alpha activity per gram of waste. In November 1976, the Intermediate Level TRU Storage 
Facility (ILTSF) was established for retrievable storage of remote-handled (RH) TRU contaminated 
waste (greater than 200 millirem per hour). At the ILTSF the radioactive waste is stored in 
abovegrade vaults. 

The DOEndaho Operations Office administers the INEL excluding Argonne National Laboratory- 
West. The current operator for the majority of the facilities is Lockheed Martin Idaho 
Technologies. 

Mission 

The INEL is a multiprogram laboratory and has provided innovative technologies, defense-related 
support and unique scientific and engineering capabilities to the nation. At present, areas of 
primary emphasis include nuclear reactor technology research and development, waste 
management and environmental restoration, advanced energy production and utilization 
technology development, defense-related support, technology transfer, and non-nuclear research 
and development projects. Development, transfer, and deployment of technologies to avoid 
and/or dispose of hazardous and/or radioactive waste and for remediationhestoration of previous 
disposal sites to protect the public, employees, and environment are also part of INEL's mission. 

0-IN-i 
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Waste Information 

Processes 

Solid TRU waste generated in national defense programs and research activities was buried or 
stored at the RWMC. This TRU waste typically includes cloth, paper, plastics. metals, rubber, 
sludge, ad concrete. TRU waste received at the INEL from November 1970 through July 1980 
was placed on asphalt pads and covered with an earthen-cover to protect the waste from the 
environment until it could be permanently disposed. Waste received after this timeframe was 
placed in air-supported buildings for interim storage. 

The Stored Waste Examination Pilot Plant (SWEPP) was constructed in 1984 and provides a 
facility for the nondestructive examination and assay (NDE/NDA) of TRU-contaminated wastes. 
The facility operated at production levels (5,000 drums per year) from August 1985 through 
September 1989. In 1989, the facility was placed in standby due to the change sin the Waste 
Isolation Pilot Plant (WIPP) Waste Acceptance Criteria (WAC). The WAC requirements were 
changed in 1989 to include the requirements of the Transuranic Package Transport 
(TRUPACT-11). The facility has remained in standby condition with the exception of the waste 
required to support the WIPP Waste Characterization Program. 

.- 

The TSA Retrieval Enclosure (RE) is being constructed over the top of the earthen-covered waste 
and will allow year-round retrieval operations. The facility is expected to be completed in fiscal 
year 1997. Retrieval rates for the facility are expected to be 20,000 drum equivalents (DE) per 
year. Retrieval of all earthen-covered waste in the TSA is expected to be completed between 
201 0 and 201 4. 

In 2003, all INEL TRU-contaminated waste in storage is expected to be treated at the Advanced 
Mixed Waste Treatment Facility for disposal at WIPP. The processing rate for the facility is 
expected to be approximately 5,000 m3 per year with a volume reduction of about 65%. 

Due to the Spent Nuclear Fuel Settlement Agreement which was signed with the State of Idaho, 
DOE has agreed to ship 3,100 m3 (15,000 DE) of untreated waste from the INEL by 12/31/2002. 
After 1/01/2003, the INEL is required to ship a running average of 2,000 m3 of stored inventoly 
per year. All TRU waste stored at the INEL is required to be out of the state no later than 
12/31/2018. 

Notes on the INEL ReDortina Format 

h 

The INEL data submittal did not provide any information on the type and number of currently 
stored containers for each waste stream reported in the TWBlR Rev. 2. The only information 
about stored containers included in the site submittal was the type and the total number of 
containers for each unsegregated waste stream as it currently exists at the site. In general, for 
the purposes of reporting for the Rev. 2 data submittal, each of the unsegregafedstreams have 
been segregated by INEL into two or more sub-streams to be shipped to WIPP. As a result, there 
has been a substantial increase in the number of streams reported for TWBlR Rev. 2 as 
compared to VVrWBlR Rev. 1. 
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A The first basis for segregation into sub-streams is whether the unsegregated waste stream 
contains a mixture of CH-TRU and RH-TRU waste, followed by whether it requires repackaging 
or treatment prior to shipment to WIPP, or whether there is a portion of it that can be certified and 
shipped directly without any need for either repackaging or treatment. The site nomenclature for 
an unsegregated waste stream is IN-WXYZ, whereas the nomenclature for any sub-streams 
resulting from this unsegregated stream is of the format IN-WXYZ.ABC etc. The fraction of the 
original unsegregated waste stream that is included in each sub-stream reported in the TWBlR 
Rev. 2 is stated under the. Waste Stream Source description in each INEL waste stream profile. 
The Waste Stream Source description for a sub-stream also includes the phrases "Direct-ship'' 
(i.e., it is certifiable and planned to be directly shipped to WIPP),"Cert-repack" (i.e., it will be 
certifiable upon repackaging) and "Uncertifiable" which refers to those sub-streams that will 
require treatment in order to become certifiable to the WIPP-WAC. 

Notes on As-aenerated Containers 

Since INEL did not submit any break-up of as-generated containers on a TWBIR sub-stream 
basis, this information has been derived (with the site's permission) from the percentages reported 
for.each sub-stream in the Waste Stream Source description. For unsegregated waste streams 
with very small volumes (e.g., 1 to 10 drums), it was not always possible to precisely match the 
percentages reported in the source descriptions and allocate as-generated containers to each 
substream. In such cases, the number of as-generated containers has been rounded off to the 
nearest integer. The as-generated volume of waste has been calculated using the same 
assumptions that have been used by the site, which is 0.212 m3 for all drums. 3.17 m3 for all 
boxes, 3.5 m3 for all bins, and 0.212 m3 for all inserts. However, for final waste form containers 
to be shipped to WIPP, the site assumed 0.208 m3 as the volume of a 55-gallon drum. Because 
of the different assumptions for the volume.of a drum between the as-generated waste and the 
final waste form, there may be minor discrepancies in the waste stream profiles for substreams 
that can be certified and shipped to WIPP without any repackaging or treatment. 

Notes on Waste Material Parameters 

INEL did not submit any waste material parameter data as part of the TWBlR Rev. 2 data 
submittal. Based on consultation and agreement with site representative(s), the TWBlR team has 
matched the waste streams reported in the Rev. 2 data submittal with their counterparts in Rev. 
1 and thus assigned waste material parameters for each stream wherever possible. 

Notes on the Final Waste Form Volume 

Except for the waste streams that are expected to be directly shipped (upon WIPP-WAC 
certification) without any need for repackaging or treatment, no other waste streams are currently 
stored in final form. The uncertifiable streams are projected to be repackaged or treated at the 
site ata later date, as required, in order to be certifiable to the WIPP-WAC prior to their shipment 
to WIPP: However, for the purpose of reporting on the waste stream profiles, these uncertifiable 
streams are presented as "currently stored in final form in order to avoid the error of double 
counting these streams as both "currently stored" and "projected. 

- 
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A. 
Notes on Waste Stream DescriDtion 

The waste stream description applies only to the unsegregated waste stream and is therefore the 
same for all sub-streams that originate from a given unsegregated waste stream. 

Notes on Handling Characteristics of Final Waste Form Containers 

The handling characteristics (i.e., CH versus RH) of some of the waste streams may seem 
inconsistent with the waste stream description. This is because the handling (CH or AH) reflects 
the expected characteristics of the stream after it is repackaged or treated to meet the WIPP- 
WAC, whereas the waste stream description applies only to the unsegregated waste stream prior 
to any repackaging or treatment. All apparent discrepancies noted in the handling characteristics 
of a waste stream were brought to the site’s attention during the BIR data review process, and 
the INEL site representative confirmed that the expected characteristics of the final form is what 
is presented in the data submittal. 
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TWBlR ID: IN-WI12 

' HQ ID:,IN-WI12 
Local ID: IID-CPP-172 
AS-GENEmED. 

EPA c_@Pss 
U328, U238. I 
U228. U227. I 

I 
I 

U226, U225, 
U220, U219. 

I ! U218. UZ17, 
U215, U211, 
u210. U208, I 
U207, U204. 
U201. U196. I 
u191. u190. I 

U188. U182. 
U171 U170. 
U169. Ul65, 

U151 U147. 
Ui62. U159, I 

U145 U144. 
LJ140. U138. 
u135 u134 ~. 
U133. U131. 
U128. U127. 

~- Containec 

) 

Appendix 0 

Nan-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 

) 
DOEICAO-95.1121 

Stream Name:lHEPA FILTERS I Flnal Waste Forrn:lUnknown 
Handl1ng:IRH 1 NMVP #:{N/A 

i Type:!MTRU 1 Generator Sl1e:IIN 
WASTL.MA>!3LALPABAET~ (kg/rn3) 

Iron-base MetallAlioys:' 
&luminurn-base MetallAlloys:: 

Other MetalslAlloys:! 
Other Inorganic Material:, 

Vitrlfied:! 
CeIIuIosIcs:. 

Rubber:i 
P l a s t k  

Solidifled Inorganic Materlal:I 
Solldlned organic Material:! 

Cement (solidified):! 
I soils:, 

Packaging Material Steel:: 
Packaging Materlal Plastic: 

Packaging Material Lead: 

b!!J 
0 01 
0 oi 

0.0; 

0 01 

0.0' 

0.0 
0.01 

0 01 
0.0, 
0 01 

0.01 

0.0; 

0 0 ;  

0 o! 

0.0; 

ml 
0 01 
0 0  
0.0 
0.0 
0.0 
0.01 

0.0' 
0.0; 
0.0: 

0.0: 

0.01 

0.01 

FINAL WASTE FORM DESCRIPTORS 

Category:/Defense TRU Waste 

Resldues:/No I 
&sbestos:/No I 

PCBS:/NO I 
Source:'Pollution Control or Waste 

/Treatmen1 Process 
I 
I 
I 
I 

Packaglng Material Steel Plug: 

-Waste Form Volumes 
Stored &@z 98-02 W W ma!s Container S t o r e d w  I 

l inventory Date:/ 12/30/991 
1 Waste Matrlx Code:lS5410 1 

I IN/A 1 ma1 Ci/mi I 

TRUCDN CODE 

H-3 
Ce-144 
CO-60 
cs-134 
cs-137 
/Am-241 
Eu-155 
TC-99 
Ni-63 
Np-237 

Ru-106 
Sb-125 
Sr-90 
Eu-154 

3 70E-07 
9 80E-06 
116E-06 
100E-05 
2 03E-04 
5 50E-08 
189E-06 
112E-08 
3 40E-08 
2 40E-09 
4 80E-07 
6 30E-08 
4 50E-06 
7 80E-07 
2 17E-04 
2 54E-06 

AtGenerated Form: Stored: 0 0 Projected 0 0' Total: 00 m: Stored:( 001 Projected?, 001 Totall 001 

0 - I N - 1  Dec. 1995 
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WASTE STREAM DESCRIPTION HEPA filters for off-gas cleaning of ventiilation The filters are considered MTRU waste because they are derived from treatment of HLW and spent fuel 
processing that contain TRU constituents. HEPA filters from CPP-633 and 659 may contain F, P, and U listed waste codes resulting from laboratory quantities of 
waste dumped lo  the ICPP waste systems filtered by these HEPA filters. 

This waste stream contains nine NWCF (New Waste Calcining Facility) off-gas fillers previously reported as part of ID-EGG-1 18-158. NWCF Filters. These waste 
streams have been combined and ID-EGG-118-158 has been made inactive. 

This waste stream was generated at CPP-659, CPP-633: Primarily from system HEPA filters for on-gas cleaning from processing HLW and spent fuel waste. 
The generating process is: Waste generated from the on-gas Cleaning HEPA fillers associated with operation of the waste calciner's located in CPP-659 and CPP- 
633. This waste stream will be treated at INEL and is not supposed to be shipped lo WlPP. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS The HEPA filters from CPP-659 and CPP-633 filler off-gas from systems that treat waste containing large quantities of TCLP metals ( i  e.. hundreds to 
thousands ppm). Therefore, these filters are most likely to have metals in concentrations which equal or exceed TCLP levels €PA waste codes were obtained 
from HFLS Part A submitted in the Part B Permit application dated 7/93. 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

0 - I N - 2  
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I HQ ID:jlN-ZOOi 
1Locai ID:! 
AS-GENERATEE 
.. EPA CODES 

NIA 
Aluminum-base MetallAlloys: 

Other MetalslAlloys: 
Other Inorganic Materlal: 

Vitrified: 

-... Container __  
Not contained 
Totals 

0.01 Resldues:lNo 

0.0 
Asbestos:/ 

0 0 ~  0.01 0.0 PCBS:; 

As-GeneratedFarrm 

md ~re-97 98-02 0312 13-22 Totals 
31000 0 0 0  0 0  0.0 0.0 310000 
31000 0 0.0 0.0 0.0 0.0 31000.0 

Appendix 0 DDEICAO-95-1121 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 

i i Handl1ng:U i NMVP #:INIA ~ Stream Name:IINEL Buried TRU Waste , Inventory Date:( 
1 Type:iTRU 1 Generator Slte: Final Waste Form:iUnknown 1 Waste Matrix Code:j 

WASTEMATERIAL PARAMETERS (kg/m3) FINAL WASTE FORM DESCRIPTORS TRUCON CODE FINAL FORM RADIONUCLIDES 

Container StoredPre-9798-0203-1213-22TotalJ 

Categov:/Defense TRU Waste 
A& MII 

Iron-base MetallAlloys:l 0 0' 0 01 0 01 

Ceilulosics:I 
Rubber: 
Plastics:, 

Solidified inorganlc Material: 
Solidified Organic Material: 

I 
Cement (solidified): 

s0ilS:l 

Packaging Material Steel: 
Packaging Material Plastic: 

Packaglng Material Lead:l 

I 

I 

I 
0.0, 0.0 ! I 0.01 
0.01 o.ol 0.0, 
0 0  0.0: 0.01 
0.0 oo l  o.o! 
0 0; 0.0, o.o/ 
0 oi 

I 

0.0; 
0.0 

:I 

O'O 
WASTE VOLUME DETAIL (cu. meters) 

Packaging Material Steel Plug:' 

0 - I N - 3  Dec. 1995 
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WASTE STREAM DESCRIPTION NIA 

WASTE STREAM SOURCE 
The INEL disposed of approximately 57,000 m3 of TRU-contaminated waste in the Radioactive Waste Management Complex Subsurface Disposal Area up Until 
1970. It is planned to relrieve and treat 100% of the buried TRU waste, subject to the Record of Decision in 1998. Remediation efforts with Pi1 9 are expected to 
begin in August t 996 Remaining TRU pits and trenches would be remediated in 2003.2016, The anticipated treatment will be vitrification. producing 31,000 m3 
(1 .Ole08 kg) of vitrified product that will be stored in 55-gallon drums until final disposition. This waste will not go to WlPP. 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

0 - I N - 4  
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KNOLLS ATOMIC POWER LABORATORY 

Location and DescriDtion 

Knolls Atomic Power Laboratory (KA) is located in Niskayuna, New York, about 3.2 km east of 
Schenectady. KA is operated by KAPL, lnc., a wholly owned subsidiary of the Martin Marietta 
Corporation under contract to the DOE. KA is a component of the Naval Nuclear Propulsion 
Program, and provides basic research and design on nuclear propulsion plants for Navy 
submarines. Facilities at the site include machine shops, waste-handling facilities, a boiler house, 
and chemistry. physics, and metallurgy laboratories. 

Mission 

The primary mission of KA is the design and testing of naval nuclear propulsion plants and 
reactor components. KA also provides fuel sample investigation support for the Idaho National 
Engineering Laboratory . 
Waste Information 

Processes 

KA manages both CH and RH TRU heterogeneous debris. The TRU waste generated at KA is 
a result of. the destructive evaluation of irradiated test specimens. KA has established a 
radioactive waste minimization practices program, including waste stream review, work planning, 
and waste stream segregation. 

- 

Modifications/AssurnDtions/DeveloDrnent 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 

0 - K A - i  



TWBlR ID: KA-TOOI 

HI2 IO:jKA-T001 
ILocal ID:/KA-T001 

LSGEN€-W.TID. 
EPA CODES . 

NIA 

__ Container Stored Pre-97 98-02 @&!2 W W 
RH Canister 15-gallon 0 2  0.5 0.9 1.8 1.8 5 2 
Totals 0 2  0.5 0.9 1 8  1.8 5.2 

Appendix 0 DOEICAO-95-1121 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
Handllng: RH 1 NMVP #:iNA i Stream Name:/Transuranic Debris ! Inventory Date:l 121311941 

1 Waste Matrlx Code:IX7000 I Type: TRU 1 Generator Slte:IKA I Flnal Waste Form:iHeterogeneous , 
WASTLMATERIAL PAB-MXBS (kglm3) FINAL WASTE FORM DESCRIPTORS TRWON CQDE FINAL FORM RADIONUCLIDES 

__ 

Container S t o r e d P r e - 9 7 9 8 - 0 2 w 1 5 - 2 2 m  
55 Gallon Drum 2.5 5.0 8.9 18.7 18.7 53.9 
Totals 2.5 5.0 8.9 18.7 18.7 53.9 

Iron-base Metal1Alloys:l 
Aluminum-base MetallAlloys:; 

Other Metals1Alioys:l 
Other lnorganlc Material: 

Vitrified:' 
Cellulosics: 

Rubber:l 
Plastlcs:, 

Solidified inorganic Material:, 
Solidified Organic Material:! 

Cement (solidified):: 
so11s: 

Packaglng Material Steel:: 
Packaging Material Plastic: 

Packaglng Material Lead:' 

I 

i 

A 3  
98 2: 

0 0; 
0 11 

0.01 

I 
0.0; 
0 oi 
0.0; 

2.4' 

80 .0  
7 3' 

64 9, 

0.0) 
131 0' 
37.0, 
0 0' 

_- Max 
1634.61 

I 24 01 

16.41 
149 0: 

. .  

o o/ 
0 . 0 ~  
O.O! 
0.0 

Category :lNon-Defense TRU Waste 

Resldues:/No I 
Asbestos:!No I 

PCBs:INo I 
Source:iRBD/RBD Laboratory Waste 

O 
WASTE VOLUME DETAIL (cu meters) 

Packaglng Material Steel Plug:' 

k!&!Jm( 
Y-90 
Sr-90 
Pu-242 
Pu-241 
Pu-240 

Pu-239 
Pu-238 

IBa-137m 
!Am241 

Ctlm3 ) 
9 60E-01 
9 GOE-01 
2 60E-06 
130E-01 
4 20E-04 
4 90E-04 
3 10E-01 
4 WE41 
9 60E-01 
5 00E-02 
9 20E+01 
7 20E-03 

0 - K A - 1  Dec, 1995 
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WASTE STREAM DESCRIPTION Organic and inorganic particulate and debris 

Waste from laboratory testing and analysis 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS N/A 

EPA COMMENTS 

MANAGEMENT COMMENTS N/A 

ACCEPTANCE COMMENTS 

Material in lhis waste slream is not a hazardous waste. 

The current inventory identified in section 4.1 2.1 and the projected generation identified in section 5.1.3 consists of stored TRU which has not been completely 
characterized. It is expecte'd that 50% of this material will be finally classified as LLW or MLLW. I t  is expecled that 10% of this material will be finally classified as 
MTRU waste (KA-WO16). The remainder will be finally classified as TRU waste. Data date is 12/31/94. 

KAPL expects that once the 5 gallon conlainer is in the 55 gallon drum, the 55 gallon drum will be CH, but that would not change the characterization of the waste. FINAL FORM COMMENTS 

0 - K A - 2  Dec. 1995 
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Iron-base Melal/Ailoys:: 98.21 0 0 lF005. F003, FOO2, 
'FOO1. D040, D039. Aluminum-base MetailAlloys:~ 0 0 0 0  
10035, D018, 
'Do l l ,  D010. 
D009. DOOB, ! Other Inorganic Material: i:: O'O 0.0 

Other MelalslAlloys: 

~ 

&.aneraled Form: Stored' 0 01 Projected: 0 7 Total: 0 7' W a s t e  Form: Stored:l 0 01 Projected:l 6 91 Total:l 6 91 

Y-90 9.60E-01 
I 5r-90 9.60E-01 

Pu-242 2.60E-06 
Pu-241 1.30E-01 

1634.6 
1 6  Resldues:(No 

22'7 24.0 Asbeslos:/No I 

0 - K A - 3  

,PU-240 
Source: RBDIRBD Laboratory Waste (Pu-239 

/PU-238 

D007, D006, i 0.0 0.0, PCBs:/No I Vitrlfled:i 0 0 
0005, DO04 ! Cellulosics:' 80 9i 0 01 184.5j 

7.31 0.01 16.41 Rubber: 
Plastics: 64.9' ooi 149.01 

Solidified lnorganlc Material: 0.Oi 0.0; 0.Oi I 

~ (CO-60 I 
Solidified Organic Material: 0.0: 0.0) 0 O! 

Cement (solldilled):' 0.Oi 0.0; 0.01 IBa-137m 
/Am-241 

I 
soils: 0.0: 0.0; 0.0 

Dec, 1995 

4.20E-04 
4.90E-04 
3.10E-01 
4.60E-01 
9.60E-01 
5.00E-02 
9.20E+01 
7.20E-03 

C.w!Laa &ed pre-97 E8gz oJ-12 13-22 W 
RH Canister I5-gallon 0.0 0 1  0 1  0,2 0.2 0.7 

Totals 0.0 0.1 0 1  0.2 0.2 0.7 

Container S l o r e d m & Q 2 9 3 - 1 2 1 3 - 2 2 w  
55 Gallon Drum 0.0 1.2 1.5 2.1 2 1  6 9  
Totals 0.0 1.2 1.5 2.1 2 1  6.9 
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WASTE STREAM DESCRIPTION This transuranic mixed waste has not yet been generated, Waste will be segregated lo  the extenl possible (considering ALARA) into inorganic, organic and 
heterogeneous waste streams and packaged separately. Details of Waste characteristics will be developed upon generation This waste stream will not be 
moratorium waste. 

Waste generated through R8D programs 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS 

FINAL FORM COMMENTS NIA 

This waste has not yet been generated. The identification of hazardous consliluenls listed is based on process knowledge of potential contaminants 

This data is consistent with the data provided lo  the Stale and EPA in the Proposed Site Treatment Plan. Data date is 12131194 
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LOS ALAMOS NATIONAL LABORATORY 

Location and Description 

The Los Alamos National Laboratory (LANL) is located approximately 97 kilometers north of 
Albuquerque and 40 kilometers west of Santa Fe in 10s Aiamos County, New Mexico. The 
laboratory facilities are dispersed among numerous Technical Areas (TAs) spread over a 
11 I-square kilometer site on the Pajarito Plateau. The plateau consists of several finger-like 
mesas extending eastward from the Jemez Mountains to the Rio Grande Valley with steep eroded 
canyons separating the mesas. The elevation of the mesas range from 1890 to 2377 meters. 
Some TAs are located in canyons. 

The Los Alamos effort was the beginning of what is today the nationwide Albuquerque Operations 
Office laboratory and industrial complex of the DOE. 

Mission 

The Los Alamos Scientific Laboratory was established in 1943 by the U.S. Army's Manhattan 
Engineer District for the purpose of developing the first atomic bombs. Known as the Los Alamos 
Scientific Laboratory for many years, the name was changed to the Los Alamos National 
Laboratory in December 1980. LANL was the research, development, engineering design, and 
testing center for the Manhattan Project. The mission was the application of science and 
technology to problems of national security, including the maintenance of a strong defense, the 
fulfillment of arms controls commitments and the guarantee of a secure energy supply for the 
future. c 

During the wartime Manhattan Project, Los Alamos, New Mexico, was wholly-owned and 
controlled by the Government. 

LANL's mission since World War I I  has included nuclear device design, research, development, 
testing, stockpile certification, and plutonium storage. Major programs currently include research 
in nuclear and conventional weapons development; nuclear fission and fusion; nuclear safeguards 
and security; verification and control technologies; fundamental research in particle physics, 
mathematics, chemistry, and materials; and waste management technology development and 
testing. 

Research on peaceful uses of nuclear energy has included space applications, power reactor 
programs, magnetic and inertial fusion, radiobiology, and medicine. Other programs include 
astrophysics, earth sciences, lasers, computer sciences, solar energy, geothermal energy, 
biomedical and environmental research, and nuclear waste management research. 

Today, the Waste Management Facilities Operations Group, CST-27, is responsible for all waste 
management facilities at LANL, except those related to high-explosives waste and sanitary waste, 
and those operated by waste generators in preparing their wastes for disposal. The Waste 
Management Program includes treating radioactive liquid and solid waste; packaging, 
transporting, treating, and disposing of hazardous chemical waste; and operating the disposal and 
storage sites for mixed waste. The Waste Management Program provides treatment, storage 
and disposal for Environmental Restoration Program-generated waste. - 

0-LA-i 



Waste Information 

Processes 
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Major CH TRU waste generators at LANL are: Analytical Chemical Group (CHM-I), Nuclear Fuel 
Development and Facilities Operations Group (MST-11). Nuclear Materials Process Technology 
Group (MST-12), and Plutonium Metal Technology Group (MST-13). 

RH TRU waste is generated by the Irradiated Materials Examination Group (MST-14). 

CHM-I is involved in analysis of radioactive materials. The waste generated by CHM-1 are 
combustibles (paper, rags. plastics, rubber) and non-combustibles (glass, ceramic, porcelain, 
metal, transite, chemicals, and equipment). 

Wastes generated in MST-12 are process residues in solid and liquid TRU waste streams lefl 
when all economically recoverable quantities of special nuclear materials have been removed 
from a nuclear material item. 

The wastes generated in MST-13 are combustible solids, noncombustible scrap (small tools, 
cans, small equipment items), and cemented process residues (process leached solids, filter 
cakes, and evaporator bottoms) stabilized in Portland or Gypsum cement. 

The Size Reduction Facility's waste consists of metal equipment, either whole or sectional along 
with its combustible components, and the small volumes of combustibles generated during 
decommissioning, sectioning, and packaging (mostly gloveboxes, process equipment, and 
ductwork from decommissioning operations). 

MST-14 generates both contact and remote handled solid wastes from hot cell operations. 

Modifications/AssurnDtions/DeveloDrnent 

LANL reported radionuclides in total Curies. The TWBIR team used the volumes reported for 
each waste stream to calculate the radionuclides in terms of Ci/m3. 

LANL's waste material parameters Solidified, Inorganic Matrix and Cement (Solidified) for waste 
streams LA-M002, LA-WOO3, LA-WOO6, LA-TOO2, and LA-TOO6 were calculated based on the 
proposed amount of cement that will be used to solidify these waste streams. 

For final form containers, the estimated generation for newly generated waste was reported in the 
years 1995 to 2000. For the years 2001 to 2022 a bulk amount was reported. The TWBIR team 
converted this buk amount into containedyear, assuring a constant generation rate per year 
between 2001 and 2022. 

LANL assumes the internal volume for a 85 gallon drum used to overpack a 55 gallon drum is 
0.208 m3. This is assumed because all waste from 55 gallon drums that are currently overpacked 
in 85 gallon drums will be repackaged into 55 gallon drums for shipment to WlPP (upon 
WIPP-WAC certification). 
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Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored" in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 

- 
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Appendix 0 

Non-WIPP TRU WASTF- ROFILE 

G o ! r  Stsred 

DOEICAO-95.1121 

HQ ID:iLA-ZOOI ~ Handl1ng:lU NMVP #:"/A Stream Name:/Los Alamos National Laboratory Buried TRU Wash ~ Inventory Date:/ 
!Local ID:' ' Type:/TRU Generator Slte: Flnal Waste Form:lUnknown 1 Waste Matrix Code:/ 
AS-GENEWED WASTE MATERIAL PARAMETEB (kglm3) EINAL WASTE FORM DESCRIPTORS T W ! N  COD€ FINAL FORM RADIOWCLIDE~ 

I /"A 1 INIA I EPA CODES w m m  
Ca1egory:lDefense TRU Waste 

N/A Iron-base Metal/Alloys:/ 0 01 0.0; 0 01 
Aluminum-base MelallAlloys:' 0 01 0 01 Residues:(No I 

I 

Olher MetalsiAlloys: 0 0; 
Other Inorganic Material: 0 O! 0 01 Asbestos:l I 

Vitrified:/ i 0 0. 0.0 

C2xnMneI 
Not conlained 
Totals 

cellulosics:l 
Rubber:! 
Plastics:' I 

Solldlfled Inorganic Materlal:; 
solidified Organic Material:, 

Cement (solidified):; 
soils:, 

Packaging Material Steel:! 
Packaging Material Plastlc:~ 

Packaging Material Lead:, 
Packagltig Material Steel Plug: 

0 0, 0.0; 0 0' 
0.0; 001 

o,o/ Source:l 

I I 

I 
i 

'0.0 0 0' ::;; I ::I 
00,  001 001 
0 0  0.01 0.0: 
0 0  0.0 i 0.0, 
0.0 
0 0, 
00 
0.0 

WASTE VOLUME D E m L  (cu. rnelers) 

&-~G,enera!e&E~m~ Stored: 14000 0 ProJected: 0 0 Total: 14000.0 - F l n a l Y & k ! 3 m  Stored:: 0.01 Projected1 0.01 Total:( 0 0' 
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WASTE STREAM DESCRIPTION NIA 

WASTE STREAM SOURCE 
A total of approximately 14,000 m3 of TRU-conlaminated waste is bured at the Los Alamos National Laboratory site. As of December 31, 1991, the radioactivity 
from the TRU radionuclides associated with this volume of buried waste is estimated to be 9,230 Curies. This waste will not go to WtPP. 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

0 - L A - 2  
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LAWRENCE BERKELEY LABORATORY 

Location and DescriDtion 

Lawrence Berkeley Laboratory (LB) is located in an urban environment on 130 acres across the 
bay from San Francisco, California, in the hills overlooking the University of California-Berkeley. 
The site is bordered on the north by predominately single-family homes, and on the west by multi- 
unit dwellings, student residence halls, and commercial districts. 

LB is operated by the University of California for DOE. 1) perform 
multidisciplinary research in the energy sciences, general sciences, and life sciences: 2) develop 
and operate unique national experimental facilities that are available to qualified investigators; and 
3) transfer knowledge and technologies innovations and foster productive relationships between 
LB and research programs, universities, and industry to promote national economic 
competitiveness. In addition, LB provides scientific support to DOE through operation of particle 
accelerators, chemistry and biomedical research laboratories, and support facilities. 

Its mission is to: 

Processes 

TRU waste was generated as a result of several activities including research activities performed 
in the chemical sciences and earth sciences ar.eas. Typical research areas included the 
determination of the solubility and speciation of actinide elements in various sample acids and 
acidic brines. LBs TRU waste also Came from the removal of sources from smoke detectors. 

The TRU Waste generated by LEi for past DOE projects does not currently fit into the defense 
category, making LB one of the small generator sites with waste not acceptable to WIPP. The 
waste generated on-site is now being packaged for shipment off-site for interim storage at 
Hanfords Solid Waste Treatment, Storage, and Disposal Facility. 

- 

Waste streams that are expected to be directly shipped to WIPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored" in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 
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Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 

_ _  Container StoLed P r e a  W W Totalr 
Drum 155-gallon 0 6  0 0  . 0 2  0.4 0 4  1 ~ 7  
Totals 0.6 0 0  0.2 0.4 0.4 1.7 

HQ ID:;L8-T001 ~ Handllng:(CH ( NMVP P:IN/A 1 Stream Name:jLBL -Waste 
Local ID:, 1ype:TRU ! Generator Site:/ I Final Waste Form:lHeletogeneous 
A.S-GENERAXED. WASTE MATERIAL PARAM=- (kglm3) FINAL WASTE FORM DESCRIPTORS 

__ EPA CODES & g M M m  
Category :"on-Defense TRU Waste 

I 
'NIA 

I 
I 

Container Stored 
55 Gallon Drum 0.6 0.0 
Totals 0.6 0.0 

Cellulosics:! 150.0i 60.01 I 200 0; 
Source:lR8D/R8D Laboratory Waste 

Rubber:! 0.0, 0 01 0.0; I 

j Inventory Date:/ 5/31/95 

TRUCON CODE FINAL FORM RADIONUCLIDES 
1 Waste Matrix Code:\ 

I /UNK 

I 
I 

Cil 
U-233 
Ra-226 
Pu-242 
Pu-240 
Pu-238 
Es-254 
Es-253 
Cm-244 
Cf-250 
Cf-249 
Am-243 
/Am-241 

I '  
I 

W Q ! m l 2 2 5 - 2 2 r n  
0 2  0 4  0 4  1 7  
0 2  0 4  0 4  1 7  

I 1 
4 81E-03 
3 38E-02 
1 OIE-02 
5 05E-03 
2 54E-04 
5 29E-03 
4 81 E-04 
119E-01 
4 81E-05 
3 16E-03 
3 85E-02 
9 32E-02 

&>Generated Form: Stored: 0 6 Projected:' 1.0 Total:, 1.7: Finalwaste Form: Stored! 0.61 Projected1 1.01 Total:i 1.71 
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WASTE STREAM DESCRIPTION Transuranic wastes with isotopes Only 

WASTE STREAM SOURCE 
The LBL is operated by VC for ODE and performs multi-disciplinary research in the energy sciences, life sciences, and general sciences. During the research a 
small amounl of TRV waste is generated. 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS Dala of regulated contaminant characteristics is solely provided by generators No laboratory chemlcal analysis has been perfarmed to verib these data 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 
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MOUND PLANT 

Location and Description 

Mound (MD) is located within the southem city limits of Miamisburg in Montgomery County in 
southwestem Ohio. The plant occupies 306 acres of land overlooking Miamisburg and the Great 
Miami River, The metropolitan area of Dayton is located 10 miles north-northeast of Mound. 

The DOE Dayton Area O f k e  was established as part of the Albuquerque Operations Office in 
1947. 

The Mound Plant (MD) is one of the pnncipal DOE sites. The facility was utilized as an 
integrated research, development, and production facility to perform work in support of DOE 
weapons and energy programs. Mound manufactured non-nuclear and tntium-containing 
components for nuclear weapons. These components included detonators, timers, transducers. 
firing sets, pellets. and unique production testers. Activities also included recovery and 
purification of tritium wastes. Earlier activities included manufacturing of polonium-210 and 
plutonium-238 radioisotopic heat sources. 

Mission 

Mound originated as a technical organization in 1943 and was responsible for determining the 
chemical and metallurgical .properties of plutonium for the Manhattan Project. Permanent 
facilities were first constructed in 1947 and occupied in 1948. The plant was assigned new 
production and development functions in 1955. 

In 1993. the Secretan/ of Energy announced that the Defense Program Mission was to be ended 

- 

at Mound. 
commercializatlon of some of the area offices. 

Waste Information 

Processes 

Mound's new -mission IS the safe shutdown -of Defense Programs 

TRU waste may be generated by the Decontamination and Decommissioning (D&D) operations 
in the Plutonium Processing Building and the Research Building. 

Large quantities of the line-generated solid wastes, including gloveboxes. fume hoods, piping, 
tools and other non-bumables. as well as rags, chemwipes, and other combustible waste was 
and will be generated by the Pu Processing and Research Buildings D&D Project. 

TRU alpha wastes are generated from decontamination operations in the Pu Processing Areas 

Other major D&D efforts included the removal of underground piping which formerly transmitted 
Pu-contaminated liquid waste from the processing area to the waste water treatment facility. 
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Modi fications/AssumotionsiDevelopment 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored" in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as 'currently stored." 
This is done in order to avoid the error of double- counting these streams as both 'as generated 
currently stored' and 'final form projected." 
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TWBlR ID: MD-TO04 

: HQ ID:IMD-T004 ' Handling:/CH [NMVP X:(N/A Stream Name:/Uncalegorized unknowns j inventory Date:/ 5/5/95/ 

ASSENERATED BASTE MATERIAL PARAMETEES (kglm3) F-WASTE FORM OESCB~PTORS JBUCON CODE FINAL FORM RADIONUCUPES 

N o n k  FIL 

,Local 1D:INIA ' Type:iTRU 1 Generator Slte:/MD Final Waste Form:lUnknown 1 ~ Waste Matrlx Code:[Z9000 ! 

Container Sfired -7 9822  a 1 2  3322 M s  
55 Gallon Drum 4.2 0 0  0 0  0 0  0.0 4 2 
Box I Type 003 2 3  0 0  0 0  0.0 0 0  2.3 
Box / Type 004 21.0 0 0  0 0  0.0 0 0 21.0 
Totals 27 5 0.0 0 0  0.0 0 0 27.5 

~ 

!&QRQI Cilm3 I 
~Pu-240 2.00E+01 

3.70E-01 
5.16E101 

I 
EPA CODES 

!&&8 0.01 Category:lDefense TRU Waste 'I INIA 

0.0 0.0' Residues:lNo I 
I 

NIA Iron-base MetallAlloys:' 0.0 
Aluminum-base Melal1Ailoys:l 0.0 

Other MetalslAlloys:! 0.0 Asbestos:!No 
Other inorganic MaIerial:( 0.0' 0 0 

Container S t o r e d & & U W 0 5 - 1 2 3 3 2 2 P & k  
55 Gallon Drum 4.2 0 0  0 0  0.0 0.0 4.2 
Standard Waste Box 22 7 0 0  0 0  0.0 0 0  227 
Totals 26.8 0.0 0 0  0.0 0.0 26.8 
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WASTE STREAM DESCRIPTION MOST (,50%) INPUT FORMS DO NOT HAVE ANY INFORMATION AS TO WHAT MAY BE INSIDE THIS WASTE IS EVERYTHING THAT DOES NOT FIT IN 
THE OTHER STREAMS OR THERE IS TOO LITTLE INFORMATION AVAILABLE TO CATEGORIZE INTO ONE OF THE OTHER STREAMS 

Uncategorized TRU w a l e .  
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

Confidence level based on the number 01 unknowns 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 

0 - M D - 2  
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TWBlR ID: MD-WOI8 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
! HQ ID:IMD-WOl8 ! Handling:lCH NMVP 1:INIA 1 Stream Name:lPCB TRU WASTE I Inventory Date:/ 5/5/951 
#Local ID:~NIA 1 Type:iTRU Generator Site:lMD ~ Final Waste Form:lUnknown 1 Waste Matrix Code:IU9999 I 

C!&!!lainer SLozed we= N OW 13-22 Totals 
55 Gallon Drum 0.2 0 0  0 0  0 0  00 0.2 
LLW Box 2 8  0.0 0.0 0.0 0.0 2.8 

Totals 3 0  0 0  0 0  0.0 0.0 3.0 

ASzEEN.L!l&EE W S S E  MATERIAL PARAMETERS (kglm3) EINALWASTE FORM DESCRIPTORS TRUCONCODE FINAL FORM RADIONUCLIDES 

NIA Iron-base MetalfAllovs:l 0 0 '  0.01 0 01 I INIA j INIA EPA CODES &!g @%n Y B  
Category:lDefense TRU Waste 

Container Stored w 30-02 0312 13-22 IQt& 
55 Gallon Drum 0.2 0.0 0.0 0.0 0.0 0.2 
Standard Waste Box 18.9 0.0 0.0 0.0 0.0 18.9 

Totals 19 1 0.0 0.0 0.0 0.0 19.1 

Aluminum-base MetalIAiloys:~ 0 0' 0 01 0 0; Residues:jNo I 
Asbestos:/No 

Other Metals/Atloys:j 0 01 0 01 
Other Inorganic Material:' 0 0 0 01 

Vitrified: 0 0  0 0' 001 PCBs:IYes I 
Cellulosics: 

Rubber:, 
Piastics:i 

Solidified Inorganic Malerlal:i 
Solidified Organic Material:! 

Cement (solldllied):, 
Soiis:~ 

Packaging Material Steel:; 
Packaging Material PIastlc:~ 

Packaging Material Lead: 
Packaging Material Steel Plug: 

O' O' '"1 Source:'Facility/Equipment Operation and 

0 0 0.0: 0 01 /Maintenance Waste 
001 0 0 ;  0 01 
0 0 ;  0 0 '  0.01 

I 0.0 0.Ol 0.0; 
o o 0.01 o.oi 
0.0: 0.0 0 0: 

I 
153.7' 

0 41 
0.0 
0 0  

WASTE VOLUME DETAIL (cu. melers) 
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WASTE STREAM DESCRIPTION PCB contaminated waste. Its origin is unknown. There is no paperwork or any other information about this waste. 

PCE conlaminated wasle Only inlormalion known at present (616195) is the outside type and volume of Ihe outside contrainer. There is a press is inside a 
plywood box which is inside the LLW box. WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS N/A 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

Confidence level is low due to the number of unknowns 

ACCEPTANCE COMMENTS N/A 

FINAL FORM COMMENTS Storage and shipping container were assumed lo be the same 

0 - M D - 4  
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OAK RIDGE NATIONAL LABORATORY 

Location and DescriDtion 

The Oak Ridge National Laboratory (ORNL) is located 10 miles southwest of downtown Oak 
Ridge, Tennessee, and 32 kilometers northwest of Knoxville, Tennessee. The ORNL site 
occupies about 10,000 acres of the 35.252 acre Oak Ridge Reservation. The site covers portions 
of both Melton and Bethel Valleys. Approximately 1100 acres within the Melton and Bethel 
Valleys have been developed. 

The ORNL is under the auspices of the DOE/Oak Ridge Operations Office which supports 
prcduction of nuclear weapon components for national defense programs. production of enriched 
uranium for defense requirements and for fuelling nuclear power plants, the processing of 
uranium feed materials for DOEs pbtonium production reactors, and extensive energy research 
and development in all DOE program areas. 

Mission 

ORNL was established in 1942 in support of the Manhattan Project. The primary mission of 
ORNL has been to cany out applied research and engineering development in fission, fusion, and 
other energy technologies, and to conduct scientific research in basic physical and life sciences. 
Relevant missions indude isotope production and processing, research and deveiopment, waste 
management, and D8D of operating units. and advanced reactor development work. In addifon. 
ORNL conducts several activities for DOE Defense Programs. The principal nonweapons-related 
activities include nuclear power development and magnetic fusion research. ORNL conducts 
activities in support of DOE'S Transuranic Element Program, the Californium and Loan Program, 
and the Mark 42 Program. 

During the wartime Manhattan Project, the town of Oak Ridge, Tennessee, was wholly-owned and 
controlled by the Government. 

Waste Information 

Processes 

The Y-12 Plant was built originally as part of the Manhattan Project to separate and c o n c e n w  
uranium-235 isotopes by the electromagnetic process. .With the successful demonstration of the 
more efficient gaseous diffusion process. the plant was modified to carry out other weapons 
production operations. The major operations at the Y-12 Plant were production of weapon 
components, uranium, uranium alloys, and lithium compounds that were shipped to other sites. 

The K-25 Site (formerly the Oak Ridge Gaseous Diffusion Plant) was a production and 
development facility for uranium enrichment using a gaseous diffusion process. Production 
operations were shut down in 1985. The cumnt mission of K-25 involves environmental 
restoration, decontamination and decommissioning, and waste management. DOEs TSCA 
incinerator is located at the K-25 site. - 
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Waste streams at ORNL tend to be different from K-25 and Y-12 waste streams in that they are 
smaller in volume, constantly changing, and could contain virtually any radionudide, depending 
on the research activity that generated the waste stream. In these respects. they are probably 
similar to me waste streams generated at all the national labs. Of. the three main facilities at 
OAR, only ORNL generates TRU waste (from research reactors), although K-25 and Y-12 waste 
streams may contain concentrations of transuranic isotopes below 100 nanocuries per gram. 

In contrast, the waste generating processes at K-25 and Y-12 tend to be stable and have their 
own signature isotopes. Waste Streams at K-25 may often be contaminated with technicium. 
either depleted or enriched uranium, and trace concentrations of transuranics. Y-12 waste 
streams are also often contaminated with depleted or enriched uranium. Some waste streams 
at Y-12 are derived from classified activities; data about these waste streams are also classified. 

Most of the TRU waste residing at ORNL has been generated as a result of the Californium and 
U-233 Program or has come from off-site waste generators. Additional TRU waste is produced 
by the ORNL Analytical Chemistry facilities as a result of sample analysis. Some TRU waste may 
'also be generated by the K-25 Site during decontamination and decommissioning activities. 

RH-TRU solid waste consists primarily of miscellaneous hot-cell waste (e.g., paper, glass, plastic 
tubing, shoe covers, wipes, etc.), HEPA filters from off-gas cleanup systems, and discarded 
equipment (e.g., chemical processing racks. vacuum pumps, etc.). The unshielded individual 
waste packages within the casks typically have radiation levels that measure between 10 and 
2000 rem/h; the majority are below 100 redh. RCRA materials in RH TRU solid waste primarily 

mercury-vapor lamps. The RH TRU solid waste is typically contained in cylindrical concrete casks 
1.4 m (4.5 ft) in diameter by 2.3 m (7.5 ft) high. Wall thickness of the casks are currently either 
15.2 or 30.5 cm (6 or 12 in) thick, depending on the radiation level of the contents. 

The majority of RH TRU sludges as ORNL are the result of waste accumulation from the past 50 
years of ORNL liquid waste operations. These sludges are residuals from sluicing operations 
conducted in the early 1980s when the majority of the inactive gunite tank contents were removed 
for hydrofracture disposal at ORNL RH TRU sludges continue to accumulate due to on-going 
R&D programs which produce transuranium isotopes for medical, industrial, and government 
applications. The surface equivalent dose rates of these sludges are generally near 10 redh 
(unshielded). 

Most CH TRU waste is generated at ORNL by activities related to isotope research and 
production, including analytical support. The waste results primarily form hot cell and glovebox 
operations, and most of it can be accommodated in 55-gallon drums. 

CH TRU waste at ORNL consists of general laboratory wastes such as various glassware, plastic 
ware, empty reagent bottles. vials, and other containers, cloth and paper wipes, rubber and cotton 
gloves, contaminated clothing, gaskets and other rubber parts, metal parts, tools and machinery, 
electrical equipment, ion-exchange resins, ventilation filters, and other general waste generated 
during the oDeration of gloveboxes and hot cells. A given container of waste may contain several 

. 

consist of lead that was used as shielding, and limited amounts of mercury from discarded - 

different TRU radionucides. 
. 
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One of ORNL's offsite generators is the Paducah Gaseous Diffusion Plant (PA) in Kentucky 
serves as the first stage in the DOE uranium enrichment complex. TRU isotopes have been 
separated from the uranium feed and collected at the bottom of the cascade. Some drums 
containing TRU waste have been shipped to OANL for storage while the remaining TRU waste 
containers continue to be stored at PA. 

Nuclear Fuels Services, Inc. (NFS) at Erwin, Tennessee. sent 800+ drums of CH TAU waste to 
OANL. 

Other off-site generators include the New Brunswick Laboratov, West Valley Decommissioning 
Project, and the Knolls Atomic Power Laboratory. 

Modifications/Assumotions/Develooment 

ORNL reported radionuclides in total Curies. The TWBlR team calculated the radionuclides in 
terms of Cdm3 using the final waste form volumes reported by OR. 

ORNL's waste material parameters Solidified. Inorganic Matrix and Cement (Solidified) for waste 
streams OR-WO42 and OR-WO46 werecalculated based on the proposed amount of cement that 
will be used to solidify these waste streams. 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored" in final form 
volume. For waste streams that are currently Stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the emr of double counting these streams as both "as generated 
currently stored" and "final form projected." 

.- 

0 - OR - iii 



Appendix 0 DOEICAO-95-1121 
TWBlR ID: OR-WO49 

I HQ ID:IOR-W089 I Handling:ICH NMVP#:!NIA i Stream Name:ICH-TRU Uncalegorized (nonmixed) ~ Inventory Date:/ 12/31/94/ 

A-S:GGENEm WASTE MATERIAL PARAMETERS ~ (kg/m3) - FINAL WASTE FORM DESCRIPTORS TRUCON CODE FINAL FORM RADIONUCLIDES 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 

]Local ID:!T2303 1 Type:lTRU j Generator Site:pR ~ Final Waste Form:lUnknown 1 Waste Matrix Code:IS9000 I 

EPA CODES 

s o d  f ie9Z !&!2 U22 Totals 
8 2  0 0  0 0  0 0  0 0  8 2 

Box Wood 5 1  0 0  0 0  0 0  0 0  5 1 
Cask Concrete 2 8  0 0  0 0  0 0  0 0  2 8  
Drum l55-gaIlon 1 7  0 0  0 0  0 0  0 0  1 7  
Tolals 17 8 0 0  0 0  0 0  0 0  178 

'NIA 

Container Stored M 88-02 03-12 1322 Totals 
55 Gallon Drum 17 7 0 0  0 0  0 0  0 0  177 
Totals 17 7 0 0  0 0  0 0  0 0  177 

Iron-base MetallAlloys:~ 
Aluminum-base Metal/Alloys: 

Other MetalslAlloys: 
Other Inorganic Materlal:, 

Vitrified:\ 
Cellulosics:' 

Rubber:, 
Plastlcs: 

Solidified Inorganic Material:l 
Solidified Organlc Materlal:l 

Cement (solldlfied):! 

Contaker 
Box /Metal 

soils: 
Packaging Materlal Steel: 

Packaging Material Plastic:, 
Packaging Materlal Lead:: 

Packaging Material Steel Plug: 

A x  Mln Max 
Ca1egory:IDefense TRU Waste 

9621 0 0 '  171641 
0 01 0 0: 1 6 ~  Resldues:lNo 

001 0.0; 0.01 PCBs:lNo 
i 

O' 184 Source:iSource Information Not Compiled 
80.9 

7.4 0.01 17.91 
64 9; 0.0; 149.0' 

0 0  0 01 3.0; 
0 0 0.0; 0.0' 
0 0  0.0' 0.0: 

, 
~ 

0.0; 0.oi 0 01 

131 0 '  
37,O: 
0 0 ,  

I 1 /Unassigned I 

As-GeneratedFonn: Stored: 17 8 Projected:' 0.0 Total: 17.81 Final Waste Form: Stored:! 17.7: Projected:! 0.0 Total:: 17 71 

0 - O R - 1  Dec. 1995 



Appendix 0 DOEICAO-95-1121 

WASTE STREAM DESCRIPTION This wasle slream consisls of CH-TRV wasle which has noi been classified or characterized. I1 is believed lhat the physical form is either solid, liquid, mixed 
(bolh solid and liquid), or unknown and does not contain hazardous cinstituents. This waste is categorized as uncategorired (matrix code 9000). 

Hot Cell Waste. Radiochemical Processing for Isotope Separation and Purification 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS Waste will have to be repackaged inlo acceptable containers for shipmenl and disposal. 

Waste will have lo be repackaged inlo acceplable containers for shipment and disposal. 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS Final trealmenl will be decided upon characterization and categorization of this waste stream. The waste currently stored in casks will have to be repackaged into 
acceplable containers for shipmenl and disposal. 

Bldg 118 is no1 designated as a TRU Slorage Facility. The wasle inside lhis building will be evalualed as being TRU or LCW. Bldg 7834 is a closed non-RCRA 
storage facility. The waste containers stored in lhis building will be evaluated to determine if they are mixed or non-mixed TRU since lhis is a non-RCRA facilily 

ACCEPTANCE COMMENTS 

FINAL FORM COMMENTS Prior estimates on weight dislribution were given for this waste stream in section 8.2.14.1 . The same eslimates are used in lhis section. No newly generated 
wasle is projected for lhis waste stream. 77 additional 55 gallon drums will be required 10 repack the exisling waste. 

I 

0 - O R - 2  

I 

Dec, 1995 
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Appendix 0 DOEICAO-95-1121 TWRIRIO: oR-Wo50 
E Y W A S  E R Q F I U  

Ha ID:iOR-W090 1 Handling:RH 1 NMVP #:lN/A Stream Name:/RH-TRU Uncategorized (nonmixed) I Inventory Date:/ 12/31/94/ 
'Local IO:lT2305 1 Type:,TRU 1 Generator Slte:pR Flnal Waste Form:lUnknown I Waste Matrix Code:lS9000 
AS-OENERATED WASTE MATERIAL PARAMii?i%S~ (kglm3) F l N A L D E S C R l P T O R S  TRUCON CODE 

EPA CODES Ayg Min Max 
'NIA Iron-base MetallAllovs:' 96 2: 0 01 1716.41 

Categofy:/Defense TRU Wasle 1 /Unassigned 

Aiumlnum-base MetallAllo;s:i 0.01 0.01 1 6 

Other lnorganlc Material:; 2.41 0 01 24.0 
Vitrified:/ 0.Oi 001 0.0 

O o l  Other MetalslAlloy s:/ 0.01 
Residues:/No 

Asbestos:l 

PCBs:/No 

Cellulosics.' 80 91 '1 Source:/Source Information Not Compiled 
Rubber:, 741 001 179 

Solidifled lnorganlc Material:' 0.Oi 0.01 0.0 
Solldined Organic Materlal:! I O.O! 0.01 3.0 

container S&r& k e 9 1  Sm W 13-22 Tatsls 
Cask /Concrete 0 03 0.0 0.0 0 0  0.0 0.03 

Totals 0.0 0.0 0 0  00 0.0 00 

Container S t o r e d & Q s g s s - o 2 0 3 - 1 2 1 3 - 2 2  
RH Canister used to 0 9  0.0 0.0 0.0 0.0 
overpack 55 gallon 
drums 
Totals 0.9 0.0 0.0 0.0 0 0  

As-Generated Form: Stored:' 0.03 Projected: 0.0' Total: 0.03i Final Waste Form: Stored:i 0.91 Pro]ected:i 0.Oi Total:; 

FINAL FORM RADIONUCLIDES 

Cilm3 I 
2 96E-04 
5 30E-01 

Th-232 2 46E-07 

Tola(s 
0.9 

09 

0.9, 

0 - O R - 3  Oec. 1995 



Appendix 0 DOEICAO-95.1121 

WASTE STREAM DESCRIPTION This waste slream consists of RH-TRU wasle which has not been classified or characterized. It is believed that the physical form is eilher solid, liquid, mixed 
(both solid and liquid). or u.nknown and does not contain hazardous constituents. This waste iS categorized as uncalegorized (matrix code 9000). 

Unknown 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS This waste will have lo  be repackaged into acceptable containers 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS Final treatmenl will be decided upon characterizalion and categorization of lhis waste stream. The waste currently stored in casks will have to be repackaged into 
acceptable containers for shipment and disposal 

Bldg 7829 is not designated as a TRU Slorage Facility. The waste inside will be evaluated as being TRU or LLW. One Mntainer in this waste stream will be 
evaluated as possibly being Spent Nuclear Fuel. 

No prior estimales on weight distribulion or Pu-239 FGEs were given for this waste stream because no 55-gallon drums were reported in the inventory and no 
waste is projected (or lhe fulure. 1 RH canister used lo overpack 55 gallon drums will be required to repack the existing waste. 

ACCEPTANCE COMMENTS 

FINAL FORM COMMENTS 

0 - O R - 4  

i 

Dec. 1995 
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Appendix 0 DOE/CAO-95-1121 
TWBlR ID: oR-WO51 

- Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
I Handling:ICH 1 NMVP #:INIA Stream Name:iCH-iRU Heterogeneous Debris (nondefense) ~ Inventory Dale:/ 121311941 

i Type: MTRU Generator Site: Final Waste Form:IHeterogeneous I Waste Matrlx Code:IS5490 
AmN-TEO WASTE MATERiALPARAM_EETERS (kglm3) NNALWASTE FORM DESCRIPTORS TRUCON CODE 

NIA Iron-base Metal/Alloys:! 96 21 0 01 I716 41 
EPA CODES A x  Min Ca1egory:INon-Defense TRU Waste 1 Pnassigned 

Ra-226 
Pu-239 
Pu-238 
Am-241 

4 71E+00 
3 55E-01 
4.84El01 
101E+02 

Aluminum-base Metal1Alloys:i 0 01 0.0 
Other Me1aislAlloys:j 0 0 0.0 

Other Inorganic Materlal:; 2 4 0.0 

As,Generated Form: Stored: 0 9 Projected: 0 0 Total: 0 9  Final Waste F o r m  Stored:l 1 0: Projected:l 0 01 Total:/ 

161 Residues:/No I 
21'3 j  Asbestos:/ I 24 0; 

1- 
1 0  
1 0  

1 0  

VitrIf1ed:l 0 0 

0 - O R - 5  

0.0, o 01 PCBS:~NO l 

Dec, 1995 

741 0.01 i7.9! Rubber:/ 64:91 
O O /  149.01 

olidified inorganic Material:! 0.0; 
Solldlfied Organic Malerlal:~ 0.0; ' 3 0; 

I 
Plastics: 

Container st- &02 03-12 E22 Totals 

Other 0.03 0.0 0.0 0.0 0 0 0 03 

Totals 0.9 0 0  0 0  0 0  0.0 0.9 

Drum I 55-gallon 0.8 0.0 0 0  0 0  0 0  0.8 
soreed pre-97 &02 &I2 15-22 GmLaJ!w 

55 Gallon Drum 1 0  0 0  0 0  0.0 0.0 
Totals I .o 0.0 0.0 0.0 0.0 



Appendix 0 DOEICAO-95-1 I 2 1  

WASTE STREAM DESCRIPTION This waste dream consists of CH-TRU Waste which is classified as contaminated equipment, decontaminated debris or dry solids which were generated from 
nondefense programs. The physical form is solid and is suspected lo  contain hazardous constituents. It has not been delermined if these wasles have been 
examined by WEAF This waste is categorized as heterogeneous debris (matrix code 5490). 

Sources and Sealed Sources 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS Other types of storage containers exist and will require repackaging into acceptable containers. 
Wasle contents will require repackaging into an acceptable coniainers. 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS This waste has been determined lo come from nondefense related programs. Resolution of the nondefense issue for shipment to WlPP will have lo take place 
prior to final disposal of this waste stream. 

Eldg 7826 is a closed non-RCRA slorage facility. The waste containers stored in this building will be evaluated to delermine N they are mixed or non-mixed TRU 
since this is a non-RCRA facility. 

Prior estimates on weight distribution were given for this waste stream in section 8.2.14 1 . The same estimates are used in this section. NO newly generaled 
waste is projected for this waste stream. 1 addilional 55 gallon drum will be required lo  repack the existing waste. 

ACCEPTANCE COMMENTS 

FINAL-FORM COMMENTS 

0 - O R - 6  

1 

Dec, 1995 

1 



1 ) ) 
WEIR ID: O R - W ~ J ~ ~  Appendix 0 DOEICAO-95-1 I 2 1  

1 Inventory Date:/ 12/31/94 l HQ ID:iOR-W092 I Handl1ng:jCH INMVP #:"/A 
ILocal ID:lT2302 1 Type:TRU Generator Site:/PR 
AS-GENERATED_ 

EPA CODES 

NIA Iron-base Metal/Alloys:j 96 21 0 01 1716.4: 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
Stream Name:/CH-TRU Uncategorized (nondefense. nonmixed) 
Final Waste Form:IUnknown I Waste Matrlx Code:lSSOOO 

W L  WASTE FORM DESCRIPTORS TRUCON CODE WASTE MATERIAL PARAMETES ~ (kglm3) 

Unassigned &I Max Categoty:INon-Defense TRU Waste 

G o n l a m  Stored pre-97 98.02 03-12 13-22 Totals 
Cask iConcrele 4 4  0 0  0 0  0.0 0.0 4.4 
Totals 4 39 0.0 0.0 0.0 0.0 4.4 

Aluminum-base Metal/Alloys:/ 0.01 0.01 1.61 Resldues:INo 

Container Stored pre-97 rn w 13-22 Totals 
55 Gallon Drum 4.4 0.0 0 0  0.0 0.0 4.4 

Totals 4 4  0.0 0.0 0.0 0.0 4.4 

Asbest0s:INo 
Other MetalsIAl1oys:i 

Other lnorqanlc Material:, i! :l 
Vltrlfied:! oo i  001 001 PCES:/NO 

l 
lE4 " 

Rubber:, 7 41 0 01 17 91 
Source:/Source Information Not Compiled 1 cellulosIcs4 80 91 

I 

FINAL FQRM RADON UCLlDES 

Cilm3 ) 
t.37E+04 
1.37E104 

0 - O R - 7  Dec. 1995 



Appendix 0 DOEICAO-95.1121 

WASTE STREAM DESCRIPTION Thls waste Slream consists of CH-TRU wasle which has no1 been classified or characterized It is believed that the physical form is eilher solid, liquid, mixed 
(both solid and liquid). or unknown and may contain hazardous constituents. This waste is categorized as uncalegorized (matrix code 9000). 

Control and Shim Rods with data to be verified 
WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS Waste contents will require repackaging into an acceptable containers. 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS final treatrnenl , i f  required. will be decided upon characterization and utilization of process knowledge for the calegorizalion of this wasle slream The waste 
slored in casks will have lo be repackaged into approved shipping containers. Resolution of the nondefense issue will have to be resolved if this waste stream is 
lo be shipped lo  WIPP. 

Bldg 119 is not designated as a TRU Storage Facility and the waste inside will be assessed as being TRU or LLW. 

No prior estimates on weight distribution or Pu-239 FGEs were given for this wasle stream because no 55.gallon drums were reported in Ihe inventory and no 
waste is projeded for the fulure. 21 55 gallon drums will be required to repack the exisling waste. 

. 

ACCEPTANCE COMMENTS 

FINAL FORM COMMENTS 

0 - O R - 8  Dec, 1995 
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Appendix 0 DOEICAO-95-1121 
TWBIR ID: OR-ZOOI 

Non-WIPP TRU WASTE BASELINE INVENTORY WASTE PROFILE 
1 Stream Name:/Oak Ridge Nalionai Laboratory Buried TRU Waste ' Handling:/U 1 NMVP #:{N/A i Inventory Date:/ 

ILocal ID:, Type: TRU Generator Site: Final Waste Form:$Jnknown ! Waste Matrix Code:l 
AS-GENERATE-D W T E  MATERIAL PARAMETERS (kglm3) FINAL WASTE FQRM DESCRIPTORS TRUCON CODE FI-QNUCLIDES 

"/A Iron-base MetalIAllovs: 0.01 0 01 0.01 I 
& ! g m  t&X Category:jDefense TRU Waste 1 lN/A I I N ~ A  I 

EPA CODES 

Aluminum-base MetallAlloys:j 

Other Inorganic Material:l 
Other 

0.0 
OI 0.0 Vitrlfled:~ 0.0 

0 0 Residues:( 
0.0 

Asbestos:l 
0 0  
00 ,  PcBs:J 

CeIIuIosIcs: OO' 001 Source:/ 
Rubber: 0 0 ,  0 0  

Plastics:' 0.01 0.0 

Solldifled Organlc Material: 0.0: 0.0 
Solldifled Inorganic Material: 0 01 0.0 

001 
0 0' 
0.01 

0 - O R - 9  

Container Srored ! Y e a  ,&OZ 0342 Totals_ 
No1 coniained 176.0 0 0  0.0 0.0 0.0 1760 
Totals 176.00 0.0 0 0  0.0 0.0 176,O 

Dec. 1995 

container ~ p r e - 9 7 9 8 - 0 2 o J - 1 2 1 J . Z z m  



Appendix 0 DOEICAO-95-1121 

WASTE STREAM DESCRIPTION N/A 

A total of approximately 176 m3 of TRU-contaminated waste is buried at the Oak Ridge National Laboratory site. This total does no1 include approximately 9,500 
m3 of TRU waste that was injected by yydroiracture at ORNL. which IS equivalent to abounl680,OOO Curies of as-stored radioactivity. As of December 31, 1993. 
the decayed radioactivity from the TRU radionuclides associated with this volume of buried waste is estimated lo be 20 Curies The TRU radionuclide total 
includes 244-Cm. which is considered to be a TRU radionuclide at ORNL This waste will not go to WIPP. 

WASTE STREAM SOURCE 

CURRENT CONTAINER COMMENTS N/A 

EPA COMMENTS 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS 

! 

0 - O R  - 10 Dec. 1995 
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DoEICAo-95-1121 
December 1995 

PADUCAH GASEOUS DIFFUSION PLANT 
-. 

The Paducah Gaseous Diffusion Plant (PA) is situated in northwestern Kentucky, 26 kilometers 
west of Paducah, near the Ohio River. The site encompasses 750 acres (including 74 acres of 
process buildings). The site is included in a 3422-acre tract of DOE-owned property. 

The PA is operated from DOHOak Ridge Operations Office with Lockheed Martin Utilities 
Services as the Management and Operating Contractor. 

Mission 

The DOE uranium enrichment complex of which PA is a component, was originally constructed 
to produce highly enriched uranium for nuclear weapons. The complex is now used primarily to 
provide low enriched uranium for domestic and foreign nuclear power reactors and, to a lesser 
degree, to provide the highly enriched uranium used in nuclear propulsion (naval) reactors and 
some research and test reactors. 

The principle on-site process at PA is the separation of uranium isotopes through gaseous 
diffusion. The process produces enriched uranium to levels of up to 3% U-235. Most of the 
enriched product is shipped to the Portsmouth Gaseous Diffusion Plant for further processing. 

waste Information 

Processes 

During its defense-related operations, recovery of a reactor material resulted in the generation 
of TRU waste. Although most of the TRU waste has been shipped to ORNL for storage, some 
wastes remain on site. No additional TRU waste generation is expected at the PGDP. 

ModificationdAssumDtions/DeveloDment 

PA reported radionuclides in Ci per kilogram. The TWBlR team calculated the radionuclides in 
terms of Cim3 using the mass and final form volumes reported by PA. 

Waste streams that are expected to be directly shipped to WlPP (upon WIPP-WAC certification) 
without any need for repackaging or treatment are reported as "currently stored" in final form 
volume. For waste streams that are currently stored but are projected to be repackaged and/or 
treated at a later date prior to their shipment to WIPP, are also reported as "currently stored." 
This is done in order to avoid the error of double- counting these streams as both "as generated 
currently stored" and "final form projected." 

r_ 

0-PA-i 



I 

Iron-base MetallAlloys:l 59.01 0 01 0.0 
Aluminum-base MetallA1loys:l 0.0; 0.0 0 0 

Other MetalslAlioys: 0.0 0.0 0 0  I o.D/ 0.o 0.0 Other Inorganic Material: 

0002. DO07 

Appendix 0 DOEICAO-95-1 121 TWBIR ID: pA-BOI5 
1 

I HQ ID;IPA-B015 Handllng:JCH 1 NMVP #:/"A i Stream Name:/Transuranic and Technetium Wastes .Liquid i tnventory Date:/ 12/31/94 
'Local 1D:;PA-BOlS ~ Type:iMTRU i Generator Site:IPA , Final Waste Form:+Jnknown 1 Waste Matrix Code:IL1190 I 

3.79Et00 
I 1.66E-01 
I 4.56E-02 

Residues:/No 

Asbestos:/No 

-~ Contake1 Stored Pre-97 98-02 03-12 13-22 Total?r 
Drurnl55-gallon in 0.6 0 0  0.0 0.0 0.0 0.6 
overpack 
Totals 0.60 0 0  0.0 0.0 0.0 0.6 

Vltrif1ed:l 0 01 0 01 0.01 PCBS:!NO I 

Container % r d  -02 W 15-22 TDtalS 
SWB used to overpack 0 0  0.0 0.0 0.0 1.9 1.9 
55 gallon drums 
Totals 0.0 0.0 0.0 0.0 1.9 1.9 

I 
Cellulosics:/ 

Plastics: Rubber:l 
Solldified Inorganic Material:l 

Solidified Organic Material:! 
Cement (solidified):/ 

Packaglng Material S1eei:i 
Packaging Material Plastic:, 

Packaqing Material Lead:l 

soils:, 

' Source:/OtherlMultipie Sources 
001 001 001 
0.0; 0.01 0.01 
0.0; 0.01 0.0: 
0 O! O.O! 

o: o.oi 
0.0: 0.0: 0.0; I 

212 0' 
0 0  
00 _ .  

O O WAS- (cu meters) 
Packaging Material Steel Plug:: 

0 - P A - 1  Dec. 1995 



TWBIR ID: PA-BOI5 Appendix 0 

WASTE STREAM DESCRIPTION 

WASTE STREAM SOURCE 

Transuranic and Technitium waste class c Liquid 

C-400 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS N/A 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 

O . P A - 2  

DOEICAO-95-1121 

Dec. 1995 



1 
W E I R  ID: PA-WO14 

HQ ID:iPA-W014 
Local ID:IPA-W014 

S(ored &* 9B-02 W &lZ 
03 0 0  0 0  0 0  0 0  0 3 

0 30 0 0  00 0 0  0 0  0 3 

AS-GENERMEED~ 
- EPA CODES 

Container Stored pre-97 
SWB used lo  overpack 0 0  0 0  

Totals 0 0  0 0  

DO02 

Container 
DrumR5-gallon in 
overpack 
Totals 

1 
Appendix 0 

1 
Handiing:1CH , NMVP #:"/A Stream Name:lTransuranic Waste Liquid 

1ype::MTRU , Generator Site:iPA ~ Flnal Waste FormlUnknown 
~~~~~~ 

WASTEMATEI?!AL PARAMETERS (kglrn3) FINAL WASTE FORM DESCRIPTORS 
&g m Max 

Ca1egory:IDefense TRU Waste 
Iron-base MetallAiloys:~ 0 0 0 01 0 01 

Aluminum-base Metal/Alioys:i 0 0 ;  0 01 0 01 Resldues:(No I 
Otiier MetalslAlloys: o 0 1  o 01 o oj Asbestos:,No 

Other Inorganic Materlal: I 001 0 0  001 
Vitrifled:l 0 0; 0 01 0 01 PCBs:INo 

Cellulosics:/ 
Rubber:/ 

Plastics: 1 
Solidified Inorganic Material:' 

Solidifled Organic Material:/ 
Cement (solidified):' 

soils: 
Packaging Material Steel:/ 

Packaging Material Piastic:/ 
Packaging Material Lead:/ 

Packaging Material Steel Plug:' 

I 

! 

001 0 01 001 0 0 )  001 0 01 Source:iOtherlMullipie Sources 

b.01 0.01 0.01 
0 0; O.OI I . 0 0 

0.0' 0 0 :  O O !  
0.0; 0.0' 0 . 0  

212.0; 
0.0 
o.o/ 

0 o! 0.01 o.oi 

0.0' 
WASTE VOLUME DETAIL (cu. melers) 

I 
DOEICAO-95-1121 

! 1 Inventory Date:l 12131194 
1 Waste Matrix Code:/L1220 

TRVCONCO DE FINALFORM RA DlONUCLlDFS 

I " I IN1A I 

m 2 - 1 3 - z z m  
0.0 0.0 1.9 1.9 

0.0 0.0 1 9  1 9  

AsGenerated Form. Stored:' 0 3 Projected: 0 0 Total: 03' Stored: 0 Ol ProJected:/ 191 Total: 191 

0 - P A 4  Dec. 1995 



WASTE STREAM DESCRIPTION 

WASTE STREAM SOURCE 

Transuranic Waste Basic class C Green Sludge 

C -400 

CURRENT CONTAINER COMMENTS NIA 

EPA COMMENTS NIA 

MANAGEMENT COMMENTS NIA 

ACCEPTANCE COMMENTS NIA 

FINAL FORM COMMENTS NIA 

/’ , ,’ ,/’ 

Appendix 0 

0 - P A - 4  
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Location and DeSCnQtiOn 

The Rocky flats Environmental Technology Site (RFETS) is located in Jefferson County, 
Colorado, approximately 26 kilometers normwest of downtown Denver. near the suburban 
communities of Westminster, Boulder, Broomfield. Golden and Arvada Colorado. It is a W a c r e  
complex in the center of a 6550-acre reservation. 

The facilities at RFETS are divided into two main areas. The area on the north contains all of the 
facilities related to plutonium operations. Security fences and intrusion-detection systems 
surround all buildings in which plutonium is handled or stored, and various other measures are 
used to provide safeguards and security. This area is referred to as the "Protected Area". The 
area to the south contains both nonplutonium manufacturing facilities, which are located in secure 
areas, plutonium waste storage facilities, and general support facilities, some of which are in 
secured areas. 

The original mission of the Rocky Flats Plant (original name for RFETS) was the manufacture of 
nuclear weapons components fabricated from plutonium, enriched uranium, and conventional 
metals. It was originally a key weapons material production facility. Plant constmction began in 
March 1951 and operations began in 1952. The Plant used specialized machine shops to 
process raw nuclear material into the finished components required by the wahead designs. 
Plutonium and beryllium components w ~ r e  fabricated into the shells of fissionable materials, 
called pits. A former mission of RFETS was to dissemble the pits from retiring weapons. The 
recovered pit was chemically processed to remove americium and plutonium. Plutonium scrap 
recovery was also performed at RF. 

In 1989, the Secretary of Energy halted all plutonium production operations at the RFETS in order 
to improve the conduct of operations, standards of performance, and the management struclure. 
On September27, 1991, the President of the United States announced his cancellation of several 
nuclear-weapons programs, leaving the W-88 war head for the Trident I I  missile as the only 
remaining system requiring the fabrication of plutonium components at RFETS. This requirement 
was eliminated in 1992, when the President decided to cancel further production of the Trident 
I I  missile and its nuclear warhead. 

In response to the President's decisions, the Secretary of Energy proceeded with several 
initiatives directed at a more cost-effective execution of the defense mission which included 
revising plans at RFETS for plutonium and nonplutonium manufacturing areas. 

RFETS new mission is to clean out and stabilize production process systems, decontaminate 
obsolete or excess buildings and facilities; stabilize residues in preparation for transport to storage 
or disposal sites; possibly transfer non-plutonium manufacturing to other locations; maintain a 
contingency status. Approximately 140 structures at RFETS include major manufacturing, 
chemical processing, plutonium recovery, and waste treatment facilities. Plant operations also 
include chemical laboratories, research and development, and support of other DOE facilities. - 

0 - R F - i  
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RFETS has stopped weapons production operations. Future relevant activities will be TRU waste 
management, induding preparation of existing material for geologic disposal. and decontamination 
and decommissioning. 

Processes 

Production activities included metal working, fabrication and component assembly, chemical 
recuvery and purification of transuranic nuclides. The plant utilized specialized facilities for 
recovering nudear components from obsolete weapons. 

Prior to 1960, the main plutonium purification process was dissolution followed by a solvent 
extraction step that used tributylphosphate as the solvent and dodecane as the diluent. The 
solvent extraction step was followed by cation exchange. Around 1960, solvent extraction was 
eliminated from the recovery process because the materials going through me process were 
becoming more and more varied and could not be adequately handled by the process. The 
solvent extraction process was replaced by dissolution in the nitric acid followed by ion exchange 
and peroxide precipitation. The purified plutonium oxide was converted to plutonium fluoride and 
reduced to plutonium metal using calcium. Other chemical processes, such as molten salt 
extraction, have also been used at RFETS. 

A need to process americium arose because of a personnel exposure problem from its gamma 
ray emissions. From late 1957 until the late 1970s. ameriaum was recovered and purified at the 
plant for resale. The demand for americium dropped off in the late 1970s, and the americium was 
processed as waste. 

Depleted uranium operations were a significant part of the original manufacturing performed at 
the plant. Operations included casting, machining, rolling, and foiming. Alloying of depleted 
uranium with niobium began in 1966, although full-scale production did not m r  until the e a q  
1970s. Depleted uranium, which contains less than 0.7% U-235 by mass, is rich in the U-238 
radionuclide. The RFETS depleted uranium is assumed to be material type U-12, which is @ Enriched uranium, containing about 93% U-235 by mass. was processed at the RFETS from 1952 
to 1964. This concentration of U-235 is material type U-38, which is composed of 93.08% U-235, 
5.65% U-238,0.93% U-234, and 0.34% U-236 by mass. The enriched uranium manufacturing 
processes included casting, forming, machining, assembly, recovery, and purification. 

The enriched uranium chemical recovery line began operations in 1954. The chemical recovery 
used a solvent extraction process with dibutylethylcarbutol as the solvent and dodecane as the 
diluent. This process was similar to the early solvent extraction process used for plutonium 
recovery. A solvent still was operated at the plant, and some of the distilled solvent was reused. 
The discarded solvent and oils were drummed and later became part of the organic sludge waste 
stream. Enriched uranium operations were shut down in 1962. 

Some U-233 was processed from the late 1950s to the early 1970s. m e  U-233 processing 
included casting, machining, aqueous processing, and separations. ,Records indicate that the 
INEL received 56 grams of U-233 as waste from the RFETS in 1967. 

-. 

. 

omposed of 99.78% U-238, 0.215% U-235, 0.006% U-236, and 0.001% U-234 by mass. 
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