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Standardized Waste Profile Sheet – Revision 3 – October 1, 2008  

 NTS Only          Hanford Only       Both NTS and Hanford 

   
A.  Generator Information 
1. Company name: West Valley Environmental Services, Inc.   
2. Address: 10282 Rock Springs Road, West Valley, NY 14171   
3. Generator facility: West Valley Demonstration Project 
 
4. Primary Technical Contact: William Connors  email: William.Connors@wves.org        Phone: 716-942-4685           

Fax: 716-942-2444 
   
5. DOE Contact:  Daniel Sullivan email: Daniel.W.Sullivan@wv.doe.gov   Phone: 716-942-4016          

Fax: 716-942-4703 
     
6. Waste Certification Official: Amy Brown  email: Amy.Brown@wves.org                Phone: 716-942-4838           

Fax: 716-942-4992 
  
7. Generator’s EPA Identification Number (If profile involves hazardous waste): N/A 
 
8. If the waste is being processed/treated/shipped from a location other than the Generator Facility provide the 

following: (NTS ONLY) 
 
 Company name:         
 
 Address:         
 
 Primary Technical Contact:        email:                Phone:                 Fax:       
 
 Processing/Treatment Facility’s EPA Identification Number (If profile involves hazardous waste):       
 

B.  General Waste Stream Information 
1.  Waste stream name: Vitrification Melter – Pending WIR Approval  
 

 New Profile         
 Revised Profile 

 
2.a. (NTS Only) NTS Waste stream identification number: WVDP-000000021     
 

Profile Revision Number: 1      Profile Revision Date: 05/24/2010 
 
2.b.  (Hanford Only) Hanford Profile Sheet Tracking Number:_______________________    
 

Profile Revision Number:             Profile Revision Date:       
 
2.c. Profile revisions: (NTS ONLY) Describe and list all changes made to the profile.     
 

This profile was revised to update to rev 3 of the waste profile sheet. No additional changes were made 
          
3.  Waste generating process description: Describe the process that generated the waste stream identified by 

this profile sheet.  Attach process flow charts and other available information if helpful in explaining the 
generating process.  

 
 This low-level waste (LLW) was generated from the Decontamination & Decommissioning (D&D) of the 

Vitrification facility.  The waste materials were contaminated during the vitrification of liquid high-level waste 
(HLW) that was generated by commercial reprocessing of spent nuclear fuel by Nuclear Fuel Services, Inc. 
from 1966 to 1972.  The vitrification facility was shut down in September 2002 after being used to vitrify HLW 
and process system residuals for six years.  Processing of the HLW occurred from June 1996 through 
November 2001, followed by a program to flush the remaining HLW through the vitrification melter.  This 
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waste stream consists of one large process component, the vitrification melter.  The vitrification melter is 
packaged into an Industrial Packaging Type 2 (IP-2).  Prior to shipment for disposal, internal void spaces will 
be filled with low-density cellular concrete 

 
3.a. For revisions only, has any part of the generating, packaging, characterization, and certification process 

changed?  Yes    No     
If yes, list all process changes in detail and provide applicable information that supports the changes to any 
processes. 

 
4.  Waste management services requested:   

 Disposal    
 Storage (Available only at Hanford)         
 Treatment (Available only at Hanford); describe:        
 Other; describe:          

 
5.  Waste Category (Check all that apply) 
  Low Level  Regulated Asbestiform Low-Level Waste 
  “Classified Waste”   “Classified Waste” requiring protection from visual observation  
  Mixed Low-Level    11(e)2 By-product Material  
  Transuranic Waste   PCB Waste requiring disposal in a permitted hazardous waste landfill 
  Hanford Category 1 LLW   Hydrocarbon-burdened LLW (NNSA/NSO generated waste only) 
  Hanford Category 3 LLW   Contains accountable nuclear material 
  Exceeds Hanford Category 3 LLW 
    
 
6.  Estimated volume:  70 (m

3
/yr)         Total remaining volume (for revised profiles only):  70 (m

3
)
  
 

     
7.  Estimated frequency of shipments per fiscal year:  1 
 
8. Total Number of Waste Containers (for NTS Mixed Waste Profiles only), 
 
 

C.  Physical/Chemical Characterization 
1. Physical/Chemical process knowledge.  Describe the process knowledge information used for 

physical/chemical characterization of this waste stream: 
 

 Material Safety Data Sheets.  Attach MSDSs used to designate this waste stream (Hanford Site users can 
list Hanford MSDS numbers below in lieu of providing MSDSs).      

 
  Mass balance from process inputs.  Describe how process inputs are controlled and recorded:      

 
  Historical process and analytical data.  Describe:       

 
 Inert debris characterized by inventory control. Check this box when the waste stream consists largely of 

inert debris items that are characterized by inventory control procedures and recorded on inventory 
sheets.  Briefly list or describe inventory procedures:       

 
  Other.  Describe: See RCRA Technical Basis Document 

 
 Physical/chemical characterization varies. Check this box when the characterization strategy varies from 

container to container.  Describe below the strategy used to meet the acceptable knowledge 
requirements of the waste acceptance criteria.       

 
2. Physical/chemical analysis. Describe the sampling and analysis performed to characterize this waste stream: 

 
 No analysis performed. 
 Field screening performed.  Describe the frequency and type of field screening performed:       
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  Laboratory analysis performed.  Describe the sample source and sampling frequency and methods:      
For Hanford, list the analytical methods used, including upper confidence limits and explanations of 
anomalies for all analytes analyzed.  Attach representative analytical sample result summary.   
For NTS, attach completed Table B-1 and data validation summary.  

 
3. Regulatory status.  Check all boxes below that describe the regulatory status of the waste stream: 
 

  Federally regulated (RCRA) hazardous waste (40 CFR 261). List all RCRA U, P, F, K or D waste codes 
that apply to the waste stream; place waste codes that do not apply to all containers in parentheses: 
      

  TSCA regulated PCB (40 CFR 761).  Describe category of PCB (PCB waste, PCB bulk product waste, 
PCB remediation waste, PCB analytical waste, etc). Describe PCB source and concentration:       

 Waste generated from cleanup activities conducted under CERCLA. If checked, list applicable regulatory 
documents and agreements (Records of Decisions, Remedial Actions/Feasibility Studies, Removal Action 
Plans, etc.). 

 Waste is hazardous per state-of-generation regulations?  If yes, identify hazardous components and state 
regulations.       

  For Hanford only, Washington State dangerous waste (WaAdminCode173-303), excluding W001.  List all 
Washington waste codes that apply; place waste codes that do not apply to all containers in parentheses: 
      

 For Hanford only, Washington State dangerous PCB waste (Waste code W001 of WaAdminCode173-
303): Describe PCB source and concentration:      

  For NTS only, is any part of the generating site under investigation or findings pending by any regulating 
authority, (i.e., Federal, State, or Local) which affects waste characterization data. If checked, explain in 
detail.       

 Waste is not regulated under any of the above regulations. 
 
4. Federal land disposal restrictions.   Check all boxes that apply: 

 Waste stream is not subject to federal land disposal restrictions 
 

 Waste stream requires treatment to meet land disposal restrictions of 40 CFR Part 268. 
If checked, provide the following information: 

 Wastewater  Non-wastewater  Hazardous debris 
 Waste contains Underlying Hazardous Constituents (applicable UHCs must be included in Item C.9) 

Was the waste treated after August 24, 1998?  Yes    No   
 

 Waste stream meets some of the applicable land disposal restrictions of 40 CFR 268.  Check this box if 
the waste has been treated to meet some federal land disposal restrictions or if it meets some federal 
land disposal restrictions as generated.  If checked, describe the treatment performed and analytical data 
to support LDR determination:       

 
 Waste stream meets all applicable land disposal restrictions of 40 CFR 268.  Check this box if the waste 

has been treated to meet all federal land disposal restrictions or if it meets the land disposal restrictions 
as generated.  If checked, describe the treatment performed and analytical data to support LDR 
determination:       

 
5. Waste characteristics.  Check any of the boxes for regulated characteristics that apply to the waste stream: 

 
  Flash point < 38

o
C  Flash point 38

o
C – < 60

o
C     Flash point 60

o
C – 93.3

o
C   

  Ignitable solid  Oxidizer   
  pH 2 or less  pH 12.5 or greater 
  Liquid that corrodes steel at a rate greater than or equal to 0.25 inches/year 
  Reactive cyanide  Reactive sulfide  Water Reactive  
  Explosive, unstable or pyrophoric  Generates toxic gases, vapors or fumes 

 
6. Physical state: 
  Liquid  Sludge  Debris  Solid 
  Powder/Dust  Sealed Source   Encapsulated   Solidified 



                        Standardized Waste Profile Sheet Page 4 of 10 

 

Standardized Waste Profile Sheet – Revision 3 – October 1, 2008  

  Other; describe:       
 
7. Liquid form.  If the waste stream contains liquid, check all that apply: 
  Containerized liquid  Absorbed Liquid  Stabilized liquid  
 
7a. For NTS only, If this waste stream contains a high moisture content waste or if it contains absorbed or 

stabilized liquid, has this portion of the waste stream been evaluated to determine its potential to release 
liquid during handling, storage, and transportation?  Describe the evaluation performed to support this 
determination.  The Vitrification Melter waste form is innately dry material. 

 
8. Other contents: Check any of the following that are components of the waste stream, and provide a 

description of how the waste acceptance criteria for each are met: 
 
  Animal carcasses  Infectious waste  Vegetation  Free liquids 
                         
  Chelating agents  Organic liquids  Asbestiform (Friable)  Particulates 
                         
  Gases  PCBs  Explosives  Pyrophorics 
                         
  Beryllium Dust  Gloveboxes  HEPA or Pre-Filters  Other 
             
 
9.  Waste composition.  Describe the gross composition/component of the waste stream and all hazardous 

constituents that contribute to any waste codes or LDR treatment standards.   
 Check this box if the chemical composition varies greatly from container to container, and provide 

bounding values or ranges here.  Further evaluation will occur on the specific package paperwork as it is 
provided for highly variable streams 
 

CAS 
Number 

Chemical constituent  Waste Component 
 

Estimated weight percent  
Estimated volume percent  

            refractory 39 

            non-hazardous metal debris 31 

            grout 29 

            residual glass from processing   1 

                        

 
 

D.  Radiological Characterization 
1. Radiological process knowledge.  Describe the source(s) of the radioactive material in this waste stream (i.e., 

the radiological processes that introduced the radioactive material into the waste stream). 
 
The source of radioactive material is liquid high-level waste (HLW) that was generated by commercial 
reprocessing of spent nuclear fuel.  The HLW was vitrified and residual glass product remains in the 
internals of the vitrification melter 

 
2.  Radiological characterization methods.  Describe the analysis and characterization methods used to 

determine the radionuclide inventory of the waste stream.  Check all that apply. 
 

  Radionuclide material accountability. Describe the accounting methods used to help establish the 
radionuclide inventory:      

  Radiochemical analysis. Describe type and frequency of sampling and analysis: For NTS, attach data 
validation summary       

  Nondestructive assay. Describe type and frequency of assay performed:      
  Field measurement instruments. Describe the type of instruments and how they are used to help 

establish the radionuclide inventory:  Ion chamber to provide dose rates for dose-to-curie calculations.  
  Scaling factors. Explain how the scaling factors were derived and how they are used:   Derived from 

analytical samples to be used with RADMAN software. 
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  Computer models. Describe the computer model used and how it is used to establish the radionuclide 

inventory:    QAD geometry model was used to represent the complex geometry of the Vitrification Melter 
cavity.  Megashield code was used to model the plugged discharge port.  RADMAN program scaling 
factors were used to determine activity per isotope and total activity. 

  Other. Describe method:   See Rad Technical Basis Document 
 
If two or more methods are checked above, describe how the methods are used together to establish the 
radiological inventory of the waste stream.  For complex or highly variable waste streams, explain the strategy 
used to meet the acceptable knowledge requirements of the waste acceptance criteria.  
 
A computer model was prepared using the QAD-GCCP-a computer code to compute the Dose to Curie 
conversion factor (DCF), which was used with measured dose rates to determine the Cs-137 activity in the 
melter cavity.  A Megashield model was used to compute the DCF for the discharge port, which was was 
used to determine the Cs-137 activity in the discharge port.  Radman was used to determine nuclide 
distributions, which were used to characterize the radiological inventory of the melter.  The exterior surface of 
the melter was characterized using surface contamination levels. 

 
3. Estimated Radiation Dose of disposal package (mSv/hr): 
 
 Surface:  0.001 to 0.8 30 cm:  0.001 to 0.6 One Meter:  0.001 to 0.5 
  
4.   For NTS Only  
 Yes No Does the waste contain enriched uranium (

235
U wt% > 0.90), 

233
U, 

239
Pu, 

241
Pu, 

242m
Am, 

243
Cm, 

245
Cm, 

247
Cm, 

249
Cf, 

251
Cf?  If yes, answer the following and check the most restrictive 

limit listed in D.4.2 through D.4.7 that applies to this waste stream for compliance with the 
criticality safety criteria of the NTSWAC.  If no, skip to Section D.5. 

 
4.1  Attach completed NTSWAC, Appendix E, Table E.3, 

235
U FGE and 

235
U Effective Enrichment, for 

each enrichment level or range.     See Page 10 of profile for 
235

U FGE calculations. 
 
4.2  Waste package contains 15 g of 

235
U FGE or less.  

Specify controlling document:                                                                                                                    
 
4.3  Fissile material does not exceed 350 g of 

235
U FGE per package nor does it exceed 2 g of 

235
U FGE 

per kilogram of waste (mass of the package is not included in the mass of the waste) (graphite and 
beryllium must not exceed 1% of the mass of the waste).  

Specify controlling document:  WM230, Determining Radioactivity in a Waste Package                                                                                                           

 
4.4      Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Table E.4.    

Specify controlling document:                                                                                                                  
 
4.5  Graphite and beryllium exceeds 1% of the mass of the waste. 
 
4.6  Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Tables E.5 and 

E.6.  Specify controlling document:       

                                                                                                
4.7  A waste specific nuclear criticality safety evaluation (NCSE) was performed to show compliance with 

the NTSWAC, Section 3.2.1.  Attach NCSE for review and specify controlling document:       
               
 
 
 
 
 
 
 
                                             



                        Standardized Waste Profile Sheet Page 6 of 10 

 

Standardized Waste Profile Sheet – Revision 3 – October 1, 2008  

 
5. Reportable radionuclides.  List the radionuclides that could be reportable in the waste stream: 
  If the nuclides vary greatly from container to container, check this box and provide bounding values or 

ranges here.  Further evaluation will occur on the specific package paperwork as it is provided for highly 
variable streams. Note: For the NTS, concentrations must be entered in Becquerel/cubic meter. 

 

Isotope Concentration Bq/m3 (Ci/m3);  
Range and Activity Representative of 

Final Waste Form 

Isotope Concentration Bq/m3 (Ci/m3); 
Range and Activity Representative of 

Final Waste Form 

See Below                   

 

Isotope 
Low Activity 

(Bq/m3) 
High Activity 

(Bq/m3) 
Final Activity 

(Bq/m3) 

C-14 3.17E+07 4.76E+07 3.97E+07 

Sr-90 3.46E+11 5.18E+11 4.32E+11 

Cs-137 6.01E+12 9.02E+12 7.52E+12 

Np-237 8.65E+06 1.30E+07 1.08E+07 

Pu-238 9.56E+08 1.43E+09 1.19E+09 

Pu-239 2.22E+08 3.33E+08 2.78E+08 

Pu-240 1.69E+08 2.54E+08 2.11E+08 

Pu-241 4.37E+09 6.55E+09 5.46E+09 

Am-241 4.20E+09 6.30E+09 5.25E+09 

Am-243 5.04E+07 7.56E+07 6.30E+07 

Cm-243 2.34E+07 3.51E+07 2.93E+07 

Cm-245 1.53E+07 2.30E+07 1.92E+07 

Cm-246 2.49E+06 3.74E+06 3.12E+06 

 
6. Does the waste contain any alpha-emitting transuranic radionuclides with a half-life greater than 20 years?  If 

yes, list below. 
 

Transuranic 
Nuclide 

Concentration (nCi/g); Range and 
Activity Representative of Final 

Waste Form 

Transuranic 
Nuclide 

Concentration (nCi/g); Range and 
Activity Representative of Final Waste 

Form 

See Below    

 

Nuclide 
Low TRU 
Activity 

High TRU 
Activity 

Final TRU 
Activity 

Np-237 1.02E-01 1.53E-01 1.27E-01 

Pu-238 1.12E+01 1.68E+01 1.40E+01 

Pu-239 2.61E+00 3.92E+00 3.26E+00 

Pu-240 1.99E+00 2.98E+00 2.48E+00 

Am-241 4.94E+01 7.41E+01 6.17E+01 

Am-243 5.92E-01 8.89E-01 7.41E-01 

Cm-243 2.75E-01 4.13E-01 3.44E-01 

Cm-245 1.80E-01 2.70E-01 2.25E-01 

Cm-246 2.93E-02 4.40E-02 3.66E-02 

Total 6.64E+01 9.96E+01 8.30E+01 

 
7. For NTS only, Are there any packages in this waste stream that exceed the Plutonium Equivalent Gram (PE-

g) limits specified in NTSWAC, Section 3.2.2?  Yes    No   
 Provide supporting PE-g calculations.    See Page 9 of profile for PE-g calcuations  
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8.   For Hanford only, Total FGE as defined in Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063. 
   

            
E.  Packaging  
1. Packaging used.  Check the applicable boxes.   

 Drum; describe size(s), type, and weight range:       
 

 Metal box; describe size range, type, and weight range:         
 

 
Box Type 

 
Dimensions – Inches (LxWxH) 

 
Box Type 

 
Maximum Weight 

TC Box 179” L x 150” W x 150” H IP-2 390,000 lbs 

 
 

 Wood box; describe size range, type, and weight range:       
      
Do the Metal or Wood boxes meet the 3,375 lb/ft

2 
strength test?  Yes      No       

 
 High integrity container; describe size range, type, and weight range:       
 Cargo transport container; describe size range, type, and weight range:      
 Roll-off container; describe size range, type, and weight range:      

 Have returnable roll-off boxes been packaged in accordance with NTSWAC Appendix F? Yes   No  
          

 Other container; describe size(s), type, and weight range:      
 Bulk waste – bulk package and shipment dimensions and weight ranges – describe (supersack, burrito 

wraps, equipment, etc.):       
 Vented; describe type of venting:       
 Shielded; describe type of shielding: Steel 
 Sorbents (required information for NTS Mixed Waste Profiles); describe type and amount used:       

   Radiologically stabilized in concrete or other stabilization agent; describe type and amount of material        
  used and provide data to demonstrate waste meets stabilization criteria:       
 
2.  Maximum container size:  4.6m L x 3.9m W x 3.9m H 
 
3.  Maximum container gross weight:  176,904 kg 
 
4.  Describe any liners/protective coatings used to ensure that the container is compatible with the waste:   N/A 
 
5. Does each container meet each of the package criteria as defined in the Nevada Test Site Waste Acceptance 

Criteria or Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063?   
  Yes   No 
If no, explain why criteria are not met:         
 
6.  Are any of the containers checked above required to be returned to the generator facility? Yes      No       
  If yes, specify. 
 
7. Do any packages listed above require special handling (remote handled, Type B Package, odd package 

configurations, etc.)  Reference any special handling procedures and ALARA documentation, if applicable. 
  
     Container requires movement via high capacity crane 
 

 

F.  Additional Information 
 

1.  Comments:       
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2.  Exception or Deviation Request to waste acceptance criteria: Complete if needed    

a) Identify specific requirement for which an exception or deviation is desired:  
 
b) Provide reason an exception or deviation is needed:     
 
c) Describe any proposed alternative methods to meet the general intent of the requirement: 
 

 
3.  Attachments.  List any attachments provided with this profile:  None 
          

1) PE-g evaluation is included in this Profile on page 9. 
2)  FGE evaluation is included in this Profile on page 10. 

 
 
 

G.  Generator Signatures 
 
To the best of my knowledge, the information provided on this form and the attached documentation is a 
full, true and accurate description of the waste stream. Willful and deliberate omissions have not been 
made.  All known and suspected hazardous materials have been disclosed. 

 
 
 
Technical Contact Name: Bill Connors   Date:   
 
Signature: 
 
 
Waste Certification Official Name: Amy Brown  Date:       
 
Signature:  
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Supporting PE-g Calculations 

 

Isotope Bq/m3 Pu Eq Fact. Pu Eq g/m3 

C-14 4.76E+07 1.79E-15 8.52E-08 

Sr-90 5.18E+11 1.11E-12 5.75E-01 

Cs-137 9.02E+12 2.72E-14 2.45E-01 

Np-237 1.30E+07 4.60E-10 5.97E-03 

Pu-238 1.43E+09 3.90E-10 5.59E-01 

Pu-239 3.33E+08 4.35E-10 1.45E-01 

Pu-240 2.54E+08 4.35E-10 1.10E-01 

Pu-241 6.55E+09 8.50E-12 5.57E-02 

Am-241 6.30E+09 4.44E-10 2.80E+00 

Am-243 7.56E+07 4.44E-10 3.36E-02 

Cm-243 3.51E+07 2.61E-10 9.17E-03 

Cm-245 2.30E+07 4.60E-10 1.06E-02 

Cm-246 3.74E+06 3.84E-10 1.44E-03 

        

Total (PE-g/m3)     4.61E+00 

Package Vol. m3 PE-g/m3 PE-g/ container 

 TC Box 21.2 4.61E+00 9.77E+01 

 
* The package volume was assumed to be equal to the volume of Vitrification Melter (21.2 m3). 
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Table E.3:  U235 FGE Calculation 

 
 

Nuclide 
 
 
 
 
 

(A) 

High 
Activity 
Conc. 

(Bq/m3) 
 
 

(B) 

Volume          
of 

Package 
(m3) 

 
 

(C) 

Activity 
(Bq) 

 
 
 
 

(D) 

Specific 
Activity 
(Bq/g) 

 
 
 

(E) 

Mass of 
Nuclide 

(g) 
 
 
 

(D/E=F) 

235
U 

FGE 
Factors 

 
 
 

(G) 

235
U FGE 

 
 
 
 
 

(F*G=H) 

If FGE is > 
1% of 

235
U 

Mass, then 
include 

 
 

(I) 
233

U 4.31E+07 21.2 9.14E+08 3.6E+08 2.54E+00 1.4E+00 3.55E+00 3.55E+00 
235

U 7.87E+05 21.2 1.67E+07 8.1E+04 2.06E+02 1.0E+00 2.06E+02 2.06E+02 
239

Pu 3.33E+08 21.2 7.07E+09 2.3E+09 3.07E+00 1.6E+00 4.92E+00 4.92E+00 
241

Pu 6.55E+09 21.2 1.39E+11 3.8E+12 3.66E-02 3.5E+00 1.28E-01  
242m

Am    3.6E+11  5.4E+01   
243

Cm 3.51E+07 21.2 7.45E+08 1.9E+12 3.92E-04 7.8E+00 3.06E-03  
245

Cm 2.30E+07 21.2 4.87E+08 6.4E+09 7.62E-02 2.3E+01 1.75E+00  
247

Cm    3.5E+06  7.8E-01   
249

Cf    1.5E+11  7.0E+01   
251

Cf    5.9E+10  1.4E+02   

Effective 235 U =        Total 235U FGE  
Enrichment                     Total U 

TOTAL  
235

U FGE 
2.14E+02 

Effective 235U Enrichment =    2.63 wt% 

 
* The package volume was assumed to be equal to the volume of Vitrification Melter (21.2 m3). 
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TECHNICAL BASIS FOR RADIOLOGICAL PROPERTIES ASSOCIATED 

 WITH THE VITRIFICATION MELTER. 

 
1.0 Purpose and Background 
 

The purpose of revision 1 is to update the waste profile sheet to the rev 3 

form.  There is no change to the physical or radiological characterization of 

the waste stream as a result of this revision. 

 

This Technical Basis Document (TBD) is intended to provide justification for 

radionuclide properties associated with low-level waste (LLW) generated from 

the Decontamination & Decommissioning (D&D) of the Vitrification facility.  

This TBD addresses waste materials that have been contaminated during the 

vitrification process. After six years of processing the Vitrification facility 

was shut down in September, 2002.  The waste addressed in this TBD consists of 

the Vitrification Melter removed from the Vitrification facility. 

 

The Vitrification Melter is also known as a Slurry-Fed Ceramic Melter. The 

Vitrification Melter consists of an electrically heated box structure 

approximately 10 feet on each side.  The outer shell is formed of stainless 

steel. The interior is lined with a composite of various refractory materials 

to with-stand high temperatures. The sides and bottom of the outer shell are 
covered with a cooling water jacket. The Vitrification Melter weighs 

approximately 107,500 pounds and has an estimated volume of 750 ft3. 

 

The Vitrification Melter is divided into two sections. The main section 

contains the Melter cavity, which has an overall height of approximately 4.5 

feet. The upper part of the cavity is rectangular in shape, with the lower part 

in the form of an inverted truncated rectangular pyramid. During normal 

operation, the Vitrification Melter would accommodate 227 gallons 

(approximately 30 cubic feet) of slurry. The slurry was heated with three 

electrodes, one of which served as the floor of the vessel. The discharge 

section of the Vitrification Melter contains a primary and a secondary pour 

chamber, each with spouts and silicone carbide radiant heaters. The 

Vitrification Melter was mounted on a track system in the northeast corner of 

the Vitrification Cell. 

 

In September 2002, after completion of HLW vitrification, the Vitrification 

Melter was flushed with decontamination solutions, emptied using two evacuated 

canisters, and shut down. Based on recorded data, approximately 2200 kg of 

molten residual glass – about 88 percent of the estimated amount present – were 

removed from the Vitrification Melter during this process. The residual 

material which could not be removed by these processes – approximately 

12percent of the original amount – consists of the glass in the plugged 

discharge port and approximately eight inches of glass in the bottom of the 

Melter cavity, along with a thin layer on the sides of the Melter cavity. It 

was estimated that approximately 300 kg of glass remained in the Melter cavity, 

a heel of approximately eight inches. This estimate was based on a combination 

of level detector responses, preliminary canister weights, and thermocouple 

responses during the evacuation evolution. Visual observation indicated that 

the residual glass was present in portions of the Melter at the 10-inch level. 

Additional residual glass material coated the Melter cavity surfaces, 

penetrated cracks in the refractory, and plugged the Melter discharge port.  

The total amount of residual glass material is approximately 425 kg or 935 lbs. 
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In 2004, the Vitrification Melter was removed from the Vitrification Cell and 

loaded into its shipping container. This Industrial Package (IP)-2 type 

shipping container is formed of steel that is six inches thick on the sides and 

four inches thick on the top and bottom. The empty container weighs 

approximately 210,000 pounds. The total package weight with the Vitrification 

Melter and low density cellular concrete, which will be used to fill both the 

Vitrification Melter cavity and the container, will be approximately 360,000 

pounds. The package has an internal volume of approximately 1643 ft3. 

 

The characterization for residual activity inside the Vitrification Melter was 

based on measured gamma dose rates and analytical data from samples of glass. 

For the Vitrification Melter cavity, gamma dose rates measured in January 2003 

with an unshielded Ludlum Model 133-7 Geiger-Mueller detector probe lowered 

into nozzles located above the residual glass were used in the calculations. 

These dose rates ranged from 330 R/h to >1000R/h, with levels of 748 and 749 

R/h measured through a nozzle located directly above the residual glass. A 

level of 2.1 R/h measured one foot above the lid of the Vitrification Melter 

assembly was also used in the calculations. A dose rate of 40 R/h measured at 

the southernmost lip of the west discharge cavity was used in calculations for 

the discharge cavity source.  A model prepared using the QAD-CGGP-A computer 

code was used to represent the complex geometry of the Vitrification Melter 

cavity.  A model prepared with the Megashield™ code was used for the plugged 

discharge port. 

 

Scaling factors based on the glass sample analytical data were used with the 

RADMAN™ computer code to estimate the amounts of other radionuclides in the 

Vitrification Melter.  The two glass samples were obtained from the evacuated 

canisters. They were analyzed in the WVDP Analytical and Process Chemistry 

Laboratory.  

 

The exterior surfaces of the Vitrification Melter were characterized based on 

surface contamination levels. The maximum beta-gamma contamination level on 

portions of the surface impacted by accidental spills of slurry was determined 

to be 16.7 μCi/cm2; the maximum fixed alpha activity from airborne 

contamination was determined to be 0.0443 μCi/cm2. Both types of contamination 

are now considered to be fixed because PBS™, a latex fixative coating, was 

applied to the outside of the Vitrification Melter before it was placed in the 

shipping container.  Characterization of the Vitrification Melter is detailed 

in WMG Report 4005-RE-024 Revision 3 dated May 2004, see Attachment A. 

 

This TBD supports the radionuclide properties associated with the waste stream 

profile including: 

 

 Isotopes Of Concern 

 Waste Form Activity 

 Transuranic (TRU) Nuclide Data 

 Enriched Uranium 

 Fissile Gram Equivalent Data 

 Plutonium Equivalent Gram (PE-g) Evaluation 
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2.0 Isotopes of Concern 
 

Radionuclides associated with the Vitrification Melter have been determined 

through sampling and radiochemical analysis.  Based on this effort, 37 

radionuclides were initially identified as isotopes of concern with this waste 

stream.  Evaluating the radionuclides in terms of the NTS reporting criteria 

given in DOE/NV-325 resulted in 13 of the 37 radionuclides being reportable, 

with the reportable radionuclide information shown in bold print in Table 3-1.   

 

3.0 Waste Form Activity 
 

The Vitrification Melter radiological characterization was completed by WMG, 

Inc., under contract to the West Valley Demonstration Project (WVDP), using 

dose to curie conversion techniques. WMG, Inc. created a QAD geometry model to 

compute a dose to curie factor (DCF) for the Vitrification Melter. The DCF and 

the measured dose rates were used to determine the Cs-137 activity in the 

Vitrification Melter.  A separate model was created to compute a DCF for the 

discharge port, which was used to determine the Cs-137 activity in the 

discharge port. The nuclide distributions were used in conjunction with the 

total calculated Cs-137 activity to estimate the radioactivity within the 

Vitrification Melter.   

 

The contamination or radioactivity level on the exterior of the Vitrification 

Melter was determined by applying radiological survey results and knowledge of 

the slurry and airborne waste stream concentrations to the calculated surface 

area of the Vitrification Melter. The slurry waste stream was assumed to cover 

10% of the exterior of the Vitrification Melter while the airborne 

contamination was assumed to cover the remaining surface area. 

 

The total activity of the Vitrification Melter was determined by adding 

together the activity of the Vitrification Melter and the exterior activity of 

the Vitrification Melter.  Characterization of the Vitrification Melter is 

detailed in WMG Report 4005-RE-024 Revision 3 dated May 2004, see Attachment A. 

 

The low activity range for the Vitrification Melter is based on a 20% reduction 

in the activity of the final form radiological characterization of the 

Vitrification Melter. The high activity range for the Vitrification Melter is 

based on a 20% increase of the activity of the final form radiological 

characterization of the Vitrification Melter.  The volume of the Vitrification 

Melter is 750 ft3 (21.2m3) for these calculations. These results are tabulated 

in Table 3-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-1 
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Low and High Activity Ranges and Representative Final Waste Form 

Activity Associated with the Vitrification Melter 

 

ISOTOPE 

 

LOW ACTIVITY RANGE 

(Bq/m3) 

HIGH ACTIVITY RANGE 

(Bq/m3) 

FINAL WASTE FORM 

ACTIVITY (Bq/m3) 

H-3 1.11E+04 1.66E+04 1.38E+04 

C-14 3.17E+07 4.76E+07 3.97E+07 

K-40 1.14E+08 1.71E+08 1.43E+08 

Fe-55 5.35E+06 8.03E+06 6.69E+06 

Mn-54 1.19E+08 1.79E+08 1.49E+08 

Co-60 1.17E+08 1.75E+08 1.46E+08 

Ni-59 2.91E+05 4.37E+05 3.64E+05 

Ni-63 1.42E+09 2.13E+09 1.77E+09 

Sr-90 3.46E+11 5.18E+11 4.32E+11 

Zr-95 2.31E+09 3.47E+09 2.89E+09 

Tc-99 1.55E+07 2.32E+07 1.94E+07 

I-129 2.22E+05 3.32E+05 2.77E+05 

Cs-137 6.01E+12 9.02E+12 7.52E+12 

Pm-147 3.96E+07 5.94E+07 4.95E+07 

Eu-154 1.70E+09 2.55E+09 2.12E+09 

Th-228 5.70E+07 8.55E+07 7.13E+07 

Th-230 5.09E+05 7.63E+05 6.36E+05 

Th-232 5.59E+05 8.39E+05 6.99E+05 

U-232 7.04E+07 1.06E+08 8.80E+07 

U-233 2.87E+07 4.31E+07 3.59E+07 

U-234 1.37E+07 2.05E+07 1.71E+07 

U-235 5.25E+05 7.87E+05 6.56E+05 

U-236 1.58E+06 2.36E+06 1.97E+06 

U-238 3.14E+06 4.71E+06 3.93E+06 

Np-237 8.65E+06 1.30E+07 1.08E+07 

Pu-238 9.56E+08 1.43E+09 1.19E+09 

Pu-239 2.22E+08 3.33E+08 2.78E+08 

Pu-240 1.69E+08 2.54E+08 2.11E+08 

Pu-241 4.37E+09 6.55E+09 5.46E+09 

Pu-242 3.18E+04 4.77E+04 3.97E+04 

Am-241 4.20E+09 6.30E+09 5.25E+09 

Am-243 5.04E+07 7.56E+07 6.30E+07 

Cm-242 1.03E+08 1.54E+08 1.28E+08 

Cm-243 2.34E+07 3.51E+07 2.93E+07 

Cm-244 6.14E+08 9.20E+08 7.67E+08 

Cm-245 1.53E+07 2.30E+07 1.92E+07 

Cm-246 2.49E+06 3.74E+06 3.12E+06 

 

Items in Bold are Reportable Nuclides.  These radionuclides are required to be 

reported since they would exist either above one percent of the NTS Action 

Level (Table E-1 of DOE/NV-325), or above one percent of the total activity 

concentration, or are transuranic with a half-life greater than twenty years, 

that exceed than 10 pCi/g. 
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4.0 Transuranic Nuclide Data 
 

The data provided in Table 3-1 were converted to nCi/g. The weight of the 

Vitrification Melter is 107,500 pounds for these calculations. The results are 

summarized in Table 4-1. 

 

Table 4-1 

Low and High Activity Ranges and Final Waste Form Activities 

Associated with TRU Isotopes for the Vitrification Melter 

 

ISOTOPE 

 

Low TRU Activity 

Range (nCi/g) 

High TRU Activity 

Range (nCi/g) 

Final Waste Form 

Activity (nCi/g) 

Np-237 1.02E-01 1.53E-01 1.27E-01 

Pu-238 1.12E+01 1.68E+01 1.40E+01 

Pu-239 2.61E+00 3.92E+00 3.26E+00 

Pu-240 1.99E+00 2.98E+00 2.48E+00 

Pu-242 3.73E-04 5.60E-04 4.67E-04 

Am-241 4.94E+01 7.41E+01 6.17E+01 

Am-243 5.92E-01 8.89E-01 7.41E-01 

Cm-243 2.75E-01 4.13E-01 3.44E-01 

Cm-245 1.80E-01 2.70E-01 2.25E-01 

Cm-246 2.93E-02 4.40E-02 3.66E-02 

Total 6.37E+01 9.56E+01 7.97E+01 

 

 

5.0 Enriched Uranium Data 
 

The data provided in Table 3-1 were converted to U-235 fissile gram equivalents 

using the methodology provided in DOE/NV-325, Appendix E.  The volume of the 

Vitrification Melter is 750 ft3 (21.2m3) for these calculations.  The total 

uranium in the package was determined to be 8.17E+03 grams, the total U-235 FGE 

was determined to be 2.14E+02 FGE, with an Effective U-235 Enrichment of 2.63 

weight%.  The results are summarized in Table 5-1. 

 

Table 5-1 

U-235 FGE Data for the Vitrification Melter 

 

Isotope Bq/m3 Bq/pk SpA(Bq/g) Mass (g) 

U235 

Fact U-235FGE >1%U235FGE 

        

U-233 4.31E+07 9.14E+08 3.6E+08 2.54E+00 1.4E+00 3.55E+00 Yes 

U-235 7.87E+05 1.67E+07 8.1E+04 2.06E+02 1.0E+00 2.06E+02 Yes 

Pu-239 3.33E+08 7.07E+09 2.3E+09 3.07E+00 1.6E+00 4.92E+00 Yes 

Pu-241 6.55E+09 1.39E+11 3.8E+12 3.66E-02 3.5E+00 1.28E-01 No 

Cm-243 3.51E+07 7.45E+08 1.9E+12 3.92E-04 7.8E+00 3.06E-03 No 

Cm-245 2.30E+07 4.87E+08 6.4E+09 7.62E-02 2.3E+01 1.75E+00 No 

        

   Total U-235 FGE = 2.14E+02 

        

   Effective U-235 Enrichment (wt%) =  2.63 
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6.0 Plutonium Equivalent Gram (PE-g) Evaluation 
 

The waste stream was evaluated for its contribution to the plutonium Equivalent 

Gram (PE-g). PE-g is a methodology to normalize Pu-239 in terms of health 

effects to all other nuclides.  The evaluation was done for the reportable 

radionuclides at the high activity range values. The volume of the 

Vitrification Melter is 750 ft3 (21.2m3) for these calculations.  The 

Vitrification Melter was determined to have 97.7 PE-g. A summary of the data is 

provided in Table 6-1.  The data indicates that the Vitrification Melter 

container is significantly below the NTS allowable limit of 300 PE-g. 

 

 

Table 6-1 

PE-g Data for the Vitrification Melter 

 

Isotope Bq/m3 Pu Eq Fact. Pu Eq g/m3 

C-14 4.76E+07 1.79E-15 8.52E-08 

Sr-90 5.18E+11 1.11E-12 5.75E-01 

Cs-137 9.02E+12 2.72E-14 2.45E-01 

Np-237 1.30E+07 4.60E-10 5.97E-03 

Pu-238 1.43E+09 3.90E-10 5.59E-01 

Pu-239 3.33E+08 4.35E-10 1.45E-01 

Pu-240 2.54E+08 4.35E-10 1.10E-01 

Pu-241 6.55E+09 8.50E-12 5.57E-02 

Am-241 6.30E+09 4.44E-10 2.80E+00 

Am-243 7.56E+07 4.44E-10 3.36E-02 

Cm-243 3.51E+07 2.61E-10 9.17E-03 

Cm-245 2.30E+07 4.60E-10 1.06E-02 

Cm-246 3.74E+06 3.84E-10 1.44E-03 

 Total PE-g/m3 =  4.61E+00 

Total PE-g  for the Vitrification Melter  (21.2 m3)  =  9.77E+01 

 

 

 

 

 

 

 

 

 

Prepared by:____________________________________________ Date:_______________ 

   Bill Connors 

 

 

 

 

Reviewed by:____________________________________________ Date:_______________ 
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1.0 Purpose 

 

This technical basis document provides documentation of the Resource 

Conservation and Recovery Act (RCRA) hazardous waste determination for 

the Vitrification Melter.  The waste stream consists of the contaminated 

melter utilized for processing high-level waste (HLW) slurry into its 

final waste form in the now dismantled Vitrification Facility at the 

West Valley Demonstration Project (WVDP). 

 

Characterization of the Vitrification Melter was performed using a 

combination of process knowledge (PK) and chemical analysis data to 

confirm that the waste is non-hazardous. 

 

The purpose of revision 1 is to update the waste profile sheet to the 

rev 3 form.  There are no changes to the technical characteristics of 

the waste stream as a result of this revision. 

 

 

2.0 Background 

 

The WVDP site was originally operated to reprocess spent nuclear fuel.  

Since 1982, operations have focused on stabilizing liquid HLW, safely 

managing other wastes generated in the course of HLW stabilization 

activities, and beginning the process of decontaminating and 

decommissioning the facilities utilized as part of Project activities. 

 

The Vitrification Melter is also known as a Slurry-Fed Ceramic Melter. 

The Vitrification Melter consists of an electrically heated box 

structure approximately 10 feet on each side.  The outer shell is formed 

of stainless steel. The interior is lined with a composite of various 

refractory materials to with-stand high temperatures. The sides and 

bottom of the outer shell are covered with a cooling water jacket. The 

Vitrification Melter weighs approximately 107,500 pounds and has an 

estimated volume of 750 ft3. 

 

The Vitrification Melter is divided into two sections. The main section 

contains the Melter cavity, which has an overall height of approximately 

4.5 feet. The upper part of the cavity is rectangular in shape, with the 

lower part in the form of an inverted truncated rectangular pyramid. 

During normal operation, the Vitrification Melter would accommodate 227 

gallons (approximately 30 cubic feet) of slurry. The slurry was heated 

with three electrodes, one of which served as the floor of the vessel. 

The discharge section of the Vitrification Melter contains a primary and 

a secondary pour chamber, each with spouts and silicone carbide radiant 

heaters. The Vitrification Melter was mounted on a track system in the 

northeast corner of the Vitrification Cell. 

 

In September 2002, after completion of HLW vitrification, the 

Vitrification Melter was flushed with decontamination solutions, emptied 

using two evacuated canisters, and shut down. Based on recorded data, 

approximately 2200 kg of molten residual glass – about 88 percent of the 

estimated amount present – were removed from the Vitrification Melter 

during this process. The residual material which could not be removed by 

these processes – approximately 12percent of the original amount – 

consists of the glass in the plugged discharge port and approximately 
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eight inches of glass in the bottom of the Melter cavity, along with a 

thin layer on the sides of the Melter cavity. It was estimated that 

approximately 300 kg of glass remained in the Melter cavity, a heel of 

approximately eight inches. This estimate was based on a combination of 

level detector responses, preliminary canister weights, and thermocouple 

responses during the evacuation evolution. Visual observation indicated 

that the residual glass was present in portions of the Melter at the 10-

inch level. Additional residual glass material coated the Melter cavity 

surfaces, penetrated cracks in the refractory, and plugged the Melter 

discharge port.  The total amount of residual glass material is 

approximately 425 kg or 935 lbs. 

   

3.0 RCRA Determination 

 

For a waste to be hazardous under RCRA or New York State regulations, it 

must be specifically listed as a hazardous waste or exhibit a hazardous 

characteristic.  The characteristics are ignitability, corrosivity, 

reactivity, and toxicity.  The regulations authorize a generator to 

determine if a waste is hazardous by either testing it according to 

methods set forth in CFR 261 Subpart C and 6NYCRR 371.3, applying 

knowledge of the hazard characteristic of the waste in light of the 

materials or processes used, or applying a combination of analytical 

data and waste knowledge.  For all the sub-waste streams, PK was the 

primary means to characterize the waste, but is supported by chemical 

analysis conducted on samples from a number of generation areas to 

confirm that the debris did not exhibit a hazardous characteristic.  

 

3.1 Listed Waste 

 

Waste is potentially subject to RCRA regulations as a hazardous 

waste if it is listed in 40 CFR 261.31-261.33 (6 NYCRR 371.4).  

Listed wastes fall into one of five categories: hazardous waste 

from non-specific sources (F-codes); hazardous waste from specific 

sources (K-codes); acute hazardous wastes (P-codes);  toxic wastes 

(U-codes); and in New York State, PCB wastes (B-codes).  New York 

State regulates all solid wastes containing 50 ppm or greater PCBs 

as listed hazardous waste.  

 

Nothing in this waste stream is specifically listed in the RCRA 

listing criteria, nor is it known to be contaminated with any 

listed waste.  Nothing in the waste stream is innately PCB 

material and there is no known PCB contamination associated with 

this waste.    

 

Based on knowledge of the waste and the potential contamination, 

it has been determined that the Vitrification Melter is not listed 

waste. 

 

 

 

 

 

 

3.2 Characteristic Waste 
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Ignitability 

To be a RCRA waste in this category a material must possess any of 

the following properties: 

 It is a liquid other than an aqueous solution 

containing less than 24 % alcohol and a flashpoint 

less than 140F (60C). 

 It is not a liquid and is capable of causing fire 

through friction, absorption of moisture, or 

spontaneous chemical changes; 

 It is an ignitable compressed gas; or 

 It is an oxidizer as defined by the US Department of 

Transportation regulations 

 

Based on the known properties and general knowledge of the waste, 

it has been determined that the Vitrification Melter waste stream 

does not exhibit the characteristic of Ignitability under RCRA. 

 

Reactivity 

To be a RCRA waste in this category a material must possess any of 

the following properties: 

 It is unstable and can undergo violent change; 

 It reacts violently with water; 

 It forms potentially explosive mixtures with water; 

 It reacts with water to generate toxic gases, vapors, 

or fumes that are harmful; 

 It contains cyanides or sulfide that can generate 

toxic gases, vapors or fumes; 

 It can detonate or explode at standard temperature and 

pressure; or 

 It is a DOT forbidden Class A or B explosive. 

 

Based on the known properties and general knowledge of the waste, 

it has been determined that the Vitrification Melter waste stream 

does not exhibit the characteristic of Reactivity under RCRA. 

 

Corrosivity 

To be a RCRA waste in this category a material must possess any of 

the following properties: 

 It is aqueous with a pH less than or equal to 2 or 

greater than or equal to 12.5; or 

 It is a liquid and corrodes steel at a rate greater 

than 6.35 mm per year. 

 

Based on the known properties and general knowledge of the waste, 

it has been determined that the Vitrification Melter waste stream 

is neither aqueous nor liquid and therefore does not exhibit the 

characteristic of Corrosivity under RCRA. 

 

 

 

 Toxicity 

To exhibit the toxicity characteristic (TC), a waste must exceed 

regulatory levels for specific metal or organic compounds when 
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subjected to the Toxicity Characteristic Leaching Procedure (TCLP) 

test.  The Vitrification Melter waste stream is a single piece of 

equipment comprised of four components:  the melter structure, the 

lid, the inner refractory brick, and the residual glass material 

contained within the melter.  Process knowledge applied to this 

waste stream indicates that there are no known or suspected TC 

organics in any of the four components.   

 

There are metal constituents (primarily chromium) that are present 

in all four components; as part of the original construction in 

the melter structure, lid, and refractory brick, and as 

contaminants in the residual glass material.  The melter structure 

is composed of metal alloys, primarily 304L stainless steel and 

Inconel 690, with chromium content ranging between 15-31%.  

Stainless steel and Inconel alloys are commonly used for 

applications requiring corrosion resistance and would be expected 

to leach chromium at levels much less than the regulatory limit.  

In addition, the WVDP has conducted TCLP testing of uncontaminated 

stainless steel, which confirmed that PK (see Attachment 1).  For 

the remaining components of the melter, during non-radioactive 

development of the Vitrification process and equipment, TCLP 

testing of the components was performed and the wastes were 

determined to be non-hazardous (see internal memorandum in 

Attachment 2, supporting information referenced in letter is 

maintained in WVDP files). 

 

Based on knowledge of the waste and the confirmatory analytical 

data, it is determined that the Vitrification Melter does not 

exhibit the characteristic of toxicity. 

 

 

4.0 Conclusion 

 

Through PK and confirmatory sampling, the Vitrification Melter waste 

stream is not a listed waste nor does it exhibit a hazardous 

characteristic.  Therefore, it is characterized as non-hazardous waste. 

 

 

 

Prepared by:  Jeffrey Choroser  

 

 

_____________________________________________Date___________________ 

 

  

 

Reviewed by:   Bill Connors 

 

 

_____________________________________________Date___________________ 
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Attachment 1 

Uncontaminated Stainless Steel Test Results 

 

Metal Chunk 

Total 

mg/kg 

Chunk  

TCLP  

mg/l 

Grinding 

Total 

mg/kg 

Grinding 

TCLP 

mg/l 

As 69.9 0.007 53.8 0.007 

Ba 2.8 0.072 1.9 0.039 

Cd 20.9 0.001 36.8 0.001 

Cr 175,000 0.16 189,000 0.327 

Pb 33.9 0.014 33.4 0.010 

Hg 0.021 0.01 0.019 0.0002 

Se 22.3 0.0002 78.9 0.010 

Ag 1.7 0.003 1.4 0.003 

Cu 2170 0.011 2540 0.019 

Zn 4.8 0.19 39.4 0.134 
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Attachment 2 

 

WVDP Internal Memorandum LA:2004:0008 
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