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Current DOE O435.1 Update Language

• Radioactive Waste Certification.  The generator must certify that the 
waste has been properly characterized based on the following: physical 
and chemical characteristics; volume, including the waste and any 
stabilization or absorbent media; weight of the container and contents; 
identities, activities, and concentrations of major radionuclides; 
characterization date; generating source; packaging date (if necessary); 
and any other information needed to assess the performance of 
treatment, storage, and disposal facilities to which the waste may be 
transferred (e.g., to prepare and maintain a disposal facility performance 
assessment or demonstrate compliance with applicable performance
objectives). The U.S. Department of Transportation hazard classification 
should be considered in order to optimize waste packaging.  This waste 
must meet the receiving facility’s Waste Acceptance Criteria and the 
waste generator’s RWMB. Certification personnel must be appropriately 
qualified and waste packages must be marked or segregated to ensure 
that the characterization remains accurate and applicable.



LSA/SCO Working Group Proposed 
Language (Julia Donkin, EM‐45)

• Radioactive Waste Certification.  The generator must certify that the waste has been 
properly characterized based on the following: physical and chemical characteristics; volume, 
including the waste and any stabilization or absorbent media; weight of the container and 
contents; identities, activities, and concentrations of major radionuclides; characterization 
date; generating source; packaging date (if necessary); and any other information needed to 
meet assess the criteria performance of treatment, storage, and disposal facilities to which 
the waste may be transferred (e.g., to prepare and maintain a disposal facility performance 
assessment or demonstrate compliance with applicable performance objectives). The U.S. 
Department of Transportation hazard classification should be considered in order to 
optimize waste packaging.  This waste must meet the receiving facility’s Waste Acceptance 
Criteria and the waste generator’s RWMB.  The U.S. Department of Transportation (DOT) 
hazardous materials regulations must be met in order to transport the waste to the receiving 
facility.   Independent assessments must be completed against each requirement, applying 
different criteria for waste certification and for DOT hazardous materials classification.  
Certification personnel must be appropriately qualified [1].  The waste packages must be 
marked or segregated to ensure that the characterization and the DOT classification remain 
accurate and applicable. 

– Footnote 1 Personnel involved in DOT classification of waste, packaging selection, filling, and closing 
and waste packages must be a DOT hazardous materials employee who is subject to the training and 
testing requirements of 49 CFR 172 Subpart H.
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EM ComplexEM Complex--wide Mixed and Lowwide Mixed and Low--Level Waste Level Waste 
Treatment Contract OverviewTreatment Contract Overview

• PURPOSE:  Provide a complex-wide M/LLW treatment contract vehicle for 
DOE and its Prime Contractors and subcontractors (also open to other 
Government agencies)

– Cost-effective commercial treatment of liquid and solid polychlorinated biphenyl (PCB), Toxic 
Substances Control Act (TSCA), mixed low-level waste (MLLW) and other low-level wastes 
(LLW)

– Ease of use
– Economies of scale
– Competitively bid
– Take advantage of innovation and state-of-the-art technologies, e.g., PCB destruction 

technology to replace Oak Ridge Toxic Substances Control Act (TSCA) incinerator
– Expands the “DOE treatment tool box,” e.g., supplements the Bechtel Jacobs Broad Spectrum 

treatment Basic Ordering Agreements
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EM ComplexEM Complex--wide Mixed and Lowwide Mixed and Low--Level Waste Level Waste 
Treatment Contract Overview (contTreatment Contract Overview (cont’’d)d)

• FOUR AWARDS issued on June 30, 2010  
– EnergySolutions, LLC [ Clive, Utah; Bear Creek Operations Facility, Oak Ridge, TN]
– Perma-Fix Environmental Services, Inc. [Materials and Energy Corporation, Oak Ridge, TN; 

Diversified Scientific Services, Inc., Oak Ridge, TN; Perma-Fix Northwest, Richland, WA; 
Perma-Fix of Florida,  Gainesville, FLA]

– Philo-Technics, Ltd. [Philo-Technics, Ltd, Oak Ridge, TN; IMPACT Services facility, Oak 
Ridge, TN;  Waste Control Specialists, Andrews County , TX; Toxco Material Management 
Center, Oak Ridge, TN]

– Studsvik, Inc.[Atlanta, Georgia, Memphis, TN]

– Website: http://www.emcbc.doe.gov/dept/contracting/primecontracts.php
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DOE IDIQ Treatment LLW DOE IDIQ Treatment LLW CLINsCLINs

Contract Line Item
Energy

Solutions
Perma-Fix Environmental 

Services
Philo-

Technics, Ltd
Studsvik

0001, LLW Sort/Segregate/Survey Bear Creek 
(BC)

PermaFix Material & Energy Corporation 
(MEC), PermaFix of Florida (PFF),  

PermaFix Northwest (PFNW)

Impact Services 
(Impact)

0002, LLW Compaction BC MEC, PFF, PFNW Impact

0003, LLW Thermal Treatment of Solids BC PFNW Impact

0004, LLW Solidification/Stabilization BC MEC, PFF, PFNW, Diversified Scientific 
Services, Inc.(DSSI) (All 4)

Impact

0005, LLW Macroencapsulation BC MEC, PFF, PFNW Impact

0006, LLW Solidification/Stabilization of Liquids BC, Clive (C) All 4 Impact

0007, LLW Thermal Treatment of Liquids BC, C DSSI , PFNW Impact

0008, MLLW Thermal Treatment of Liquids BC DSSI Impact

0009A, MLLW Vacuum-Assisted Thermal Desorption C MEC

0009B, MLLW Other High Temperature Technologies Impact

0010, MLLW Stabilization BC, C All 4 Waste Control 
Specialists (WCS)

0011, MLLW Macroencapsulation BC, C MEC,PFF, PFNW WCS

0012, MLLW Treatment of Elemental Hg C MEC Impact

0013, Unique MLLW/LLW Requiring Special 
Processing

MEC, DSSI Impact

0014, Bulk Survey For Release Impact+Toxco, Inc. Studsvik

0015, Ancillary Services All 4 Philo
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Environmental Management ComplexEnvironmental Management Complex--wide M/LLW wide M/LLW 
Treatment Ordering ProcessTreatment Ordering Process

Summary of Ordering Process

• Review  the IDIQ treatment contract contracts to ensure the scope of work is covered under a 
Contract Line Item (CLIN) (http://www.emcbc.doe.gov/dept/contracting/primecontracts.php) 
and price list (available from DOE  contracting officer (CO) robert.ribail@emcbc.doe.gov) ;

• Select potential IDIQ treatment vendor(s), using the price list;

• Informally coordinate with potential treatment vendors(s) to ensure scope and price off the 
price list is appropriate;

• Coordinate with “Designated Contracting Officer” (DCO) (the site or contractor CO that will do 
the ordering) and notify the DOE CO of the intent to use the contract in writing with a draft 
Performance Work Statement (DOE CO verifies ceiling of overall contract is not exceeded);
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Summary of Ordering Process (cont’d)

• The DCO issues a Task Order request  (includes Statement of Work/description of waste to be 
treated, etc.) for vendor(s) technical and cost proposal;

• The vendor evaluates the Task Order request to determine which treatment/facility provides the best 
support, and the appropriate price from the price list;

• Vendor submits technical and cost proposal;

• DCO (customer) awards the Task Order

 Waste streams that do not meet the specific profile requirements may be priced individually, 
using price lists as a reference point

 For unique, complex waste streams (CLIN 0013) that require multiple steps, and ancillary 
services (CLIN 0015), a “Request for Task Proposal” may be issued by the customer to 
several vendors, to compete on the special scope of work not covered by the FFP price lists.  

• Detailed Ordering Procedures:  
http://www.emcbc.doe.gov/files/dept/contracting/solicitations/H.08%20Ordering%20Procedures.pdf

Environmental Management ComplexEnvironmental Management Complex--wide M/LLW wide M/LLW 
Treatment Ordering Process (contTreatment Ordering Process (cont’’d)d)
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What is Blending?

• Blending is the mixing of higher and lower concentrations of 
radionuclides into a final waste form or matrix.

• Performance of the blended wastes in a disposal facility is and should be 
the determining criteria for acceptability.

• If a blended (or non-blended) waste form can be demonstrated to meet 
the performance objectives required for the disposal facility, the waste 
form should be acceptable for blending and disposal.  

• These objectives include groundwater, intruder, and public  protection. 
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Blending vs. Dilution

• Blending is combining materials with different radionuclide 
concentrations into a single waste matrix to improve the 
ability to achieve final disposal that is protective of the 
environment and the public and reduce risk to workers.

• Dilution is mixing contaminated waste with uncontaminated 
material solely for the purpose of reducing the waste 
classification or perhaps to release it into the general 
environment.
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Benefits of Waste Blending

• Disposal capacity for higher activity LLW and TRU are very limited and 
expensive.

• Blending of wastes from different sources can improve performance of 
disposal facilities by reducing high concentrations – reduce point 
sources.

• Consideration of waste blending at all stages (TSD) can reduce the 
hazards of handling and disposal.

• Dispersing high activity waste in lower dose matrix reduces dose rate 
and minimizes inert void filler to mitigate subsidence concerns.



5
SRNS

The Issue:  Blending of Radioactive Wastes

• Blending of radioactive waste should not only be formally 
recognized as an acceptable practice.

• It should be encouraged as a legitimate and practical solution 
to promote efficient use of available disposal capacity

• It should be encouraged to reduce risks of handling the 
wastes by workers.
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Definitions
DOE G 435.1-1 II-64
7-09-99
"Waste Form. Waste acceptance requirements specify that wastes received at the facility 
are in a physically/chemically stable form.  Acceptable waste streams or waste forms
are specified by the waste acceptance requirements."

For the purposes of this presentation, the terms waste form and waste matrix are used
interchangeably.

DOE G 435.1-1 III-1
7-09-99
"The mass over which the activity is divided in making the waste determination is the 
waste matrix."
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Background - Paducah Cask Waste 
Form/Matrix Disposal as LLW

• Paducah Cask Waste Form/Matrix Consisted of:
- Cask

■ Contaminated, could not be reused, would be disposed
■ Also could serve as container to "process" and transport other wastes for disposal

- Cask contained cobalt slugs, cobalt slabs, thulium slugs and curium 
(Pu239) sampler slugs

- Actions to process this waste stream was to load out the slugs in the 
waste cask, then classify the waste form/matrix

- DOE Order 435.1:  Actions taken to process a waste stream for safety or 
technological reasons may result in the waste being reclassified after 
processing as LLW

- The waste form (cask and contents) were 2.2 nCi/gm transuranics, thus 
LLW
■ 4,070 nCi/gm if Curium (Pu239) slugs were separately packaged
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Paducah Cask Waste Form/Matrix

Disposed in E-Area

Loaded in L-Area

Paducah Cask 
Cobalt slugs
Cobalt slabs 

Thulium slugs 
Curium (Pu239) 
sampler slugs
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DOE Order 435.1
Radioactive Waste Management

• The mass over which the activity is divided in making the waste 
determination is the waste matrix.  (a mass of added shielding, the 
container, or rigid liners is not included in the calculation)

• The determination of TRU waste should be made each time the waste 
matrix is transferred to another person or facility (after processing)

• Actions taken to process a waste stream/matrix for safety or technological 
reasons may result in the waste being reclassified after processing as LLW

• A waste container that fails (becomes contaminated or rejected to waste) 
can be, but does not need to be, included in the TRU determination

DOE G 435.1-1 III-1
7-09-99
Chapter III - Transuranic Waste Requirements
"III. A. Definition of Transuranic Waste.
Transuranic waste is radioactive waste containing more than 100 nanocuries (3700 becquerels) of 
alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years"
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Black Box Repackaging in F-Canyon

F-Canyon Truck Well Door Delivery of Black Box to Truck Well Removing Black Box lid in truck well

Interior plywood boxes Removing plywood boxes Painting first cut line to fix contamination
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Black Box Repackaging in F-Canyon

Making first cut Cutting around top of box Cutting access window for contamination check

First section of top removed Exposure of ductwork in plywood box Ductwork moved to SLB for disposal
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Black Box Waste Has Been Disposed as Both 
LLW and Repackaged for Shipment To WIPP 

• Black boxes (107) containing radioactive waste have been stored in E-
Area as TRU waste for many years

• Several (11) black boxes have been determined to contain waste that 
was less then 100 nCi/gm TRU and thus disposed as LLW

• Black boxes once empty have been evaluated for reuse and determined 
to be waste, thus need to be classified and are expected to be LLW

• Boxes used for TRU storage as part of the F/H-Canyon or E-Area 
Program to repackage TRU waste have not been able to be cleared for 
free release, therefore have been determined to be waste and must be 
discarded/disposed as LLW

Black Box disposal in E-Area as LLW
March 2004



13
SRNS

Black Boxes and Their Contents are 
Radioactive Waste

• If the boxes will not be reused and will no longer be needed as 
storage containers the entire waste matrix (box and contents) will 
discarded as waste

• At the time of discard, the waste matrix (waste box and contents) 
must be characterized as waste and the waste type must be 
determined (LLW or TRU)

• This need to characterize the waste matrix is required whether you 
separate the waste contents from the waste box, return the contents 
to the box, or decide to not to remove the contents from the box due 
to safety or technological reasons

• If the contaminated, discarded box and contents (the waste matrix) 
are below 100 nCi/gm, then the waste matrix would be classified as 
LLW or Mixed LLW
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Actions to Process or Not Process The Waste Matrix 
Can Result in Reclassification As TRU or LLW

• This is the case with the contaminated black box waste form
• If the box is emptied of its contents as part of the TRU repackaging 

program and then the box is determined to be discarded, the box will 
be radioactive waste and must be classified as TRU or LLW.

• The discarded contaminated box was then an integral part of the 
waste matrix before its contents were removed

• Therefore, emptying the waste black box and generating a separate 
TRU waste stream does not reduce the volume of the black box to be 
disposed and the repackaging/reprocessing will generate both 
radiological and industrial risks that would be avoided by not 
repackaging

DOE G 435.1-1 III-3
7-09-99
"It is also recognized that actions taken to process a waste stream for safety or 
technological reasons that are justified, may result in the waste being reclassified after 
processing as low-level waste."
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Risk to Separate a TRU Waste Form from a LLW 
Matrix is Counter to DOE 435.1 Guidance

• Risk would be significantly reduced if the waste matrix was not 
repackaged and was disposed as LLW

- If the matrix is less than 100 nCi/gm and meets LLW or MLLW disposal criteria

• Avoiding the segregation not only reduces the risk of handling the 
waste form, it also reduces the total cost of waste disposition by 
avoiding the creation of a TRU waste stream

• Even though the boxes were used to store the waste, the boxes have 
been determined to be no longer useful, contaminated and thus part 
of the waste matrix to be disposed
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Summary

• Black boxes that are contaminated or that cannot be 
free released will be discarded as radioactive waste

• Risk reduction can be attained by not repackaging 
these black boxes consistent with DOE Order 435.1

• The waste matrix that should be classified for disposal 
included the waste box and its contents for safety and 
technological reasons, and to avoid creation of a TRU 
waste stream

• Should the contaminated black box waste matrix be 
less then 100 nCi/gm TRU, the matrix would be 
determined to be LLW
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Conclusions

• Blending can be a beneficial and necessary part of optimizing the waste 
management process.

• It will in most cases, reduce the risk of handling wastes.

• Blended wastes must meet the performance objectives for protection of 
human health and the environment before it is exercised and blended 
waste is disposed.

• Blending will in most cases reduce the cost of handling and disposal.
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DOE Order 435.1, Radioactive Waste Management

• 435.1 implements DOE’s authority under the Atomic 
Energy Act of 1954, as amended, for management of 
HLW, LLW, and TRU

• 435.1 identifies roles and responsibilities of HQ and Field 
Managers and provides basic waste management 
requirements for:
– Generation
– Characterization
– Certification
– Treatment
– Storage
– Disposal
– Closure
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History

• DOE Order 435.1 issued in July 9, 1999
– Primary inputs to the Order were

• DNFSB  Recommendation 94‐2 identified findings in DOE’s 
management of LLW across the Complex

• Complex‐Wide Review of DOE’s LLW ES&H vulnerabilities was 
conducted in 1996 and substantiated the DNFSB findings

• Has been implemented for over 10 years
– Order, Manual and Guide have been effective tools for 
managing HLW, TRU and LLW

– Users of the Order have identified areas that need clarification
or updating

3



Where We are Now

4

2010 CWR

Issue DOE O435.1
1999

>10 years of
experience

DNFSB 94‐2

1996 CWR

Update DOE O 435.1



DOE Order 435.1 Update Project Strategy

• Project initiated in January 2009 by EM

– Phase 1 ‐ A complex‐wide review (CWR) was initiated to capture best 
practices and areas of improvement from HQ and the Site federal and 
contractor organizations

– Phase 2 – Update the Order using inputs from:
• CWR
• Federal and contractor (EFCOG) experts from HQ and Field
• NRC, EPA, & IAEA regulations 
• Current national and international treatment, storage and disposal practices
• Corporate Boards
• Senior technical advisors from industry
• stakeholders

– Phase 3 – provide the updated Order in the new DOE O 251.1C format 
for review and comment
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DOE Order 435.1 Update Strategy
• Project management plan/schedule based on DOE O 413.1 
• Teams established for phase 1 and 2 of the project consisting of a 

cross‐section of federal and contractor waste management experts 
from across the Complex

– Phase 1  ‐ CWR Team
• Headquarter ‐Mary Willcox, ID
• LLW – Frank DiSanza, NNSS
• HLW – Joel Case, ID
• TRU – J.R. Stroble/Alton Harris, CBO/EM

– Phase 2 ‐ Chapter Specific Core Teams
• General Requirements – Linda Suttora, EM
• LLW – Frank DiSanza, NNSS
• HLW – Joel Case, ID
• TRU – J.R. Stroble/Alton Harris, CBO/EM

6

Senior Technical Advisors
Mark Frei
Willis Bixby
John Grieves
Keith Klein

John Longenecker
Jim Lieberman

STAs provide independent 
review and advise 

throughout Phase 1 & 2



DOE Order 435.1 Update Status

• Workshop #1‐ April 2010 – Portland
• Established core teams
• Developed plans and schedules
• Team assignments
• Expectations

• Workshop #2 – October 2010 – Salt Lake City
• Status
• Crosscutting issues
• Technical Standards (rogue guides)
• Team consistency

• Workshop #3 – March 4, 2011 – Phoenix
• Input from public and user communities
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Current Schedule

Letter Reqt 
Updates

Compilation 
of Redline 
Chapters

Compilation of Revised 
Directives Package –

old format

Conversion into 
251.1C Compliant 

Package

DRB/Public/Dept 
Review Process Outreach

Oct Thru 
Dec 2010

FPD/STA 
Review

FPD/STA 
Review

FPD/STA 
Review

Formalization of Rogue Guides
Tech Standard 

Review 

Public
Wkshp

WM 2011

Jan 2011 Feb Thru Jun 2011 Jul Thru Sep 2011 Oct  2011 
To Aug 2012

Aug / Sep  
2012



Chapter I, General Requirements

• Roles and Responsibilities (overall)
– Changes

• FEM responsible for commercial exemptions

• Comprehensive RWMB prepared by facility contractor and 
approved by FEM

• Host state and state compacts notification regarding use of off‐site 
and non‐DOE facilities to be ensured by FEM

– Additions
• Field Element level Radioactive Waste Management Strategies to 
be prepared by facility contractors and approved by FEM

• Institutional Control implementation and Control Plan to be 
prepared by facility contractor and approved by FEM
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Chapter I, General Requirements (continued)

– Changes
• Comprehensive Radioactive Waste Management Basis

– Formal approved document reviewed biennially

– Consolidated applicable requirements from all waste types

– Contains treatment, storage & disposal requirements

– Consolidation of waste (blending)

– Graded approach

– Unreviewed Waste Management Question Evaluation 

• Notification of and consultation with host state and state 
compacts regarding use of off‐site and non‐DOE facilities
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Chapter I, General Requirements (continued)

• Requirements
– Additions

• Radioactive Waste Management Strategies
– Prepared at DOE‐wide and Field Element Level

– Scope, mission, priorities, life‐cycle, organizational roles & 
responsibilities, interfaces, etc

• Institutional Controls
– Passive controls – no more than several hundred years

– IC implementation & control plan – public reviewed

– Cost estimate, transfer documentation, permanent markers

– Reviewed on 5‐year cycle

11



Chapter II, HLW

• Roles and Responsibilities (specific to HLW)
– Additions

• NDAA 3116 and West Valley responsibilities

• Requirements
– Changes

• The definition of HLW was made consistent with the Nuclear 
Waste Policy Act of 1982. Sub‐definitions for key terminology in 
the HLW definition such as: “Highly radioactive”, “Sufficient 
Concentrations”, “Reprocessing”, “Permanent Isolation”

• Clarified waste incidental to reprocessing (WIR) citation process to 
enable sites to safely disposition equipment that previously came 
into contact with HLW.
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Chapter II, HLW (continued)

– Additions
• Incorporate the process for tank closure under the 
Ronald W. Reagan National Defense Authorization Act 
for Fiscal Year 2005 Section 3116 (NDAA 3116). 

• West Valley requirements
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Chapter III, TRU

• Roles and Responsibilities (specific to TRU)
– No significant changes

• Requirements
– Changes

• Updated Management of Specific Wastes requirement 
to address classified TRU waste

– Additions

• Remote‐ and Contact‐Handled TRU Waste Packaging 
Instructions. 
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Chapter IV, LLW

• Roles and Responsibilities (specific to LLW)
– No significant changes

• Requirements

– Changes
• 90 day staging requirement changed to RWMB 
approved time limit

• PA water resources & intruder performance measures 
changed to performance objectives

15



Chapter IV, LLW (continued)

• Additions
− Probabilistically analyze compliance performance 
objectives (e.g. the peak of the mean or median of the 
results distribution, whichever is higher)

− PA sensitivity/uncertainty analysis includes an assessment 
of peak impact within a period of 10,000 years. If the peak 
impact is not realized within 10,000 years, a qualitative 
assessment shall be performed from 10,000 years to the 
peak impact.

− PA shall include an ecological risk assessment and systems 
evaluation (new facilities only) section

16



Chapter IV, LLW (continued)

• Additions
− DAS will require sites with PAs to have an unreviewed disposal 

question evaluation (UDQE).  

− CA performance objective of 100 mrem and an administrative 
limit of 30 mrem (previously in the Guide only)

− PA critical assumptions must be protected in operational 
procedures

− New section on “Waste Resulting from Environmental 
Restoration Activities” (Interface of CERCLA/ RCRA and DOE 
Order 435.1 requirements)

– Requirements for insitu closure of radioactive facilities (e.g. 
reactors)

17



RE: EFCOG Action Item

Blackford, Leonard T (TY) to: 'sonny.goldston@srs.gov', 'Matt 
Frost' 04/26/2011 09:53 AM

Cc: "'ginger.humphries@srs.gov'", "Waters, Michael S"

Sonny/Matt:  Sorry, I have been wrapped around the axel, but have been getting additional 
information from Utah and Energy Solutions, so I had not yet contacted Matt to set up some time 
to look at the information.  Understandably, ES and others have been somewhat reticent to 
provide information until very recently due to sensitive legal aspects of the cases.  That appears 
to be breaking now.
 
I should be getting with Matt in the next month or so to see what the information tells us in a 
more common cause sense of the words.  I have a very good feel on our situation, as well as the 
ES side of the matter, and PESI.  I am less clear yet on others.  I am having one of my corrective 
action gurus sift through the information to look at common causes, and also what else we may 
all learn.
 
You can report, at least, that the common causes on the surface are not common causes.  Each 
area is unique and frankly, a lot of it comes down to interpretation of regulations by the 
generator and the receiver.  However, it was readily apparent in my direct discussions with Utah 
and their regulatory experts, that their interpretation of the regulation is far more stringent and 
narrow, and this should be a caution to all of us to make sure we are in complete and frequent 
communication with ES, and Utah as appropriate, at all times if there is ANY doubt as to how 
the characterization may be fitting within the regulations.  While I cannot say I agree with the 
State’s position in some areas, they feel very strongly that they have a mandate from their 
legislature to be very conservative.  
 
As well, a lot can be said for assuring that the proper quality assurance methods have been 
applied to tools used in characterization processes, especially software programs.  Trouble can 
lay dormant for many years and never get detected until an event occurs that causes one to look 
backward.  This was at least half of the problem in a couple of cases.  Also, attention to detail 
and quality control on reviews by both the generator and receiver are also very important.  We 
can help each other by good QA over checks, but the systems need to have good checks and 
balances built in to avoid the potential for mistakes in information as much as possible.
 
I will not be in attendance.  Mike Waters will be covering for me.  However, Sonny, Mr. 
Chairman, Kahuna, you could do me a favor.  I would appreciate if you could ask the members 
with these issues to get me or Mike a copy of the critique/investigation reports they did in this 
matter.  This should not be too difficult now given most of the legal dust has settled.  If there is 
still contention, OK, we can understand that.  This would be most useful for my staff in looking 
further into the matter, and getting some good information into the community for consideration.
 
Thanks guys.
 
Ty  



10 CFR Part 61 Site-Specific 
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Compliance with Performance 
Objectives Rulemaking:  Status 
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What is 10 CFR Part 61

• “Licensing Requirements for Land 
Disposal of Radioactive Waste”

• Structured around a set of performance 
objectives (Subpart C of the reg)
– Supporting siting requirements
– Supporting technical requirements
– Focused primarily on operating a site

• Provides generic waste acceptance 
criteria for generators (61.55 and 61.56)



Current Rulemaking

• Result of evaluations of potential issues 
due to large amounts of depleted uranium 
and blended waste

• Purpose is to enhance the rule by 
amending and clarifying the analyses 
required to demonstrate compliance with 
the performance objectives



Schedule

• Sept 2009 – two public workshops held
• May 4, 2011 – draft proposed rule text, technical basis, and period-of-

performance white paper made public
• May 18, 2011 – public meeting in Rockville, MD on period of performance 

and intruder analyses 
• October 2011 – NRC staff provides draft proposed rule to Commission
• ~January 2012 – NRC publishes proposed rule for public comment period
• During Comment Period – NRC will hold at least one public meeting for 

comments
• Oct 2012 – NRC staff provides draft final rule to Commission
• ~January 2013 – NRC publishes final rule
• ~January 2016 (final rule + 3 years) – Deadline for Agreement States to 

publish compatible regulations



Proposed Rulemaking 
Approach
• Waste Stream Neutral Approach

– Changes are generic and not specific to DU 
or blended waste

• Dose Limits
– Add dose limit to 61.42 (Intruder Protection)
– Update 61.41 dose limit to current dose 

methodology (10 CFR Part 20)



Proposed Rulemaking 
Approach (cont’d)
• Proposed rule specifies three analyses to support 

demonstration of performance
– Performance Assessment to demonstrate compliance  

with the limits on the general public during the 
performance period and the requirements for site stability 
(61.41 and 61.44)

– Intruder Assessment, a more stylized analysis, to 
demonstrate compliance with the intruder performance 
objective (61.42)

– Long term analysis to identify and describe the features 
of the design and site characteristics that will manage 
long-term impacts



Proposed Rulemaking 
Approach (cont’d)
• Specify Period of Performance

– Two-tiered approach
– Compliance period 20,000 years for 

demonstrating compliance with performance 
objectives (Performance Assessment & 
Intruder Assessment)

– Calculation of peak annual dose that occurs 
after 20,000 years as indicator of long-term 
performance (Long Term Analyses)



Supporting Documents

• Technical Basis Document
– Supports development of proposed rule
– Period of Performance Paper is an Addendum
– Public on May 4, 2011

• Statements of Consideration
– Supporting description of process and basis 

for rule text
– Part of proposed (and final) rule publication



Supporting Documents 
(cont’d)

• NEPA Analysis
– NEPA analysis of proposed (and final) rule
– In addition, additional comparative environmental 

analysis of the process of blending
– Published with the proposed (and final) rule

• Staff Guidance
– Supporting guidance for meeting new 

requirements
– Published with the proposed (and final) rule



Potential Impacts 
on DOE

• Harmonization activities related to Order 
435.1

• Waste Incidental to Reprocessing (NDAA)
• May impact volumes and activities 

accepted by commercial disposal



Staying Current

• NRC Website: http://www.nrc.gov/about 
nrc/regulatory/rulemaking/potential-
rulemaking/uw-streams.html

• Regulations.gov: 
http://www.regulations.gov/
– Docket Number: NRC-2011-0012
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Offsite HLW Samples – Background

SRNL received 3 HLW samples from WRPS (Hanford)
Two (1-L) samples received in Sept 2010; one (1.5-L) sample 

received in Feb 2011

RCRA Treatability Studies

Same treatment process planned for all 3 samples

Products, byproducts, residues/wastes (solids & liquids)

HLW Subgroup request to develop Lessons Learned based 
on SRNL / WRPS experience

May be applicable to other HLW sample shipments between DOE 
Sites

Treatability Study ongoing – potential for additional Lessons 
Learned 
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Offsite HLW Samples – Lessons Learned Outline

“Lessons Learned” Categories

Sample Packaging

Sample Shipment Planning

Environmental Regulatory Impacts

Samples, Residue, and JCW Management & 
Disposition

Waste Shipment Planning
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Offsite HLW Samples – Sample Packaging
HLW Samples packaged by WRPS for shipment to SRNL

Type A “Hedgehog” Containers
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Offsite HLW Samples – Sample Packaging

Packaging Details
Receiving Site familiarity

Consider site visit to view packaging evolution

Packaging sketches, pictures, etc.

Ability for Remote Package Opening

Dry Run Recommended (Remote Operations and Special 
Handling

Special Procedures

Graded Approach
Type B, Type A, or Exempt Quantity – decreasing levels of 

preparation and planning needed
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Offsite HLW Samples – Sample Shipment Planning

Shipment Date
Beware of Non-Technical Drivers for Shipment Dates
Regulatory Notifications
Start Regulatory Clock for RCRA Treatability Studies

Communications with Receiving Facility
Shipment Type (Exclusive Use, Dedicated Use)
Special Requirements (e.g., receipt location restrictions)
Emergency Response planning

Receipt Schedule
Receipt Inspection

Verify inner container not breached and no visible sample changes
As soon as practical after receipt

DOE Notification (Type A or Type B quantities)
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Offsite HLW Samples – Environmental Regulatory Impacts

Work Scope – Regulatory Requirements
RCRA Treatability Study vs. Sample Characterization
Air Emissions – source term impact on monitoring system
NEPA
Include regulatory requirements and responsibilities in MOU

State Regulatory Differences
SC vs. WA “residue” definition for RCRA Treatability Study

Communication with State Regulatory Agencies
Communicate Early (before samples are shipped)
Communication Clearly (MOU responsibilities, etc.)

Project Planning (beyond R&D tasks)
Sample, residue, and waste management per Regulatory Req’ts
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Offsite HLW Samples – Sample, Residue, & JCW Mgmt

Excess Samples & Products
Archive or Disposition options of each site 
“Sample” Exclusion Applicability (RCRA and DOT)
Regulatory clock (1-yr for Treatability Studies)

Analytical Samples – “Batch” Mode
Prevent cross-contamination of instrument and effluent between “onsite” and 

“offsite” samples
Analytical Residues

Separate labeling and tracking for “offsite” residues
Management of residues dependant on State Regulatory Req’ts 

Job-Control Waste (JCW)
Manage per RCRA codes and radiological characterization

Work Planning
Control of all samples, subsamples, residues, and wastes
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Offsite HLW Samples – Waste Shipment Planning

Waste “Shipper of Record” Determination
Impacts packaging req’ts (e.g., procurement, procedures)
Determine during Project Planning

TSD Facility
DOE TSD – Sample Origin Site, other
Commercial TSD – Contract with “Shipper of Record” site

Waste Characterization & Manifesting
“Shipper of Record” is Responsible
Technical Support provided by Research Site (if different) – physical, 

chemical, radiological
Waste Shipment Planning – Similar to Sample Shipment Planning

Communications with Receiving Facility
Receipt Schedule
DOE Notification (Type A or Type B quantities
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Working with Offsite HLW Samples 
Background 
SRNL has received three HLW samples (total 3.5 L) from WRPS (Hanford) for use in a 
series of Treatability Studies;  two samples were received in September 2010 and the 
third sample was received in February 2011.  Each sample is processed through the same 
treatment method, with various byproducts (e.g., condensate) being retained along with 
the product.  These materials are then analyzed by SRNL for a variety of parameters, 
which produces various solid and liquid residues.  Based on this recent experience, the 
following Lessons Learned were developed to aid future work by any DOE laboratory 
that is receiving HLW samples from a different DOE site.  This research is currently 
ongoing, so additional Lessons Learned may be available after the project is complete.     
 
Lessons Learned 

1. Sample Packaging 
a. Packaging used by shipping (sample origin) site may not be familiar to 

receiving site.  Receiving site may need to view sample packaging 
evolution so package opening can occur when the sample is received.  If 
viewing is not practical, effective communication and exchange of 
information (e.g., sketches, radcon surveys, photos, etc) is a good 
alternative. 

b. Packaging may need to be opened remotely (e.g., high dose rate samples 
opened in shielded cells using manipulators), which is further complicated 
by the use of unfamiliar packaging.  For these instances, viewing of the 
sample packaging evolution is highly encouraged.  Special procedures for 
package receipt and unpacking may be needed.   

c. For situations requiring remote operations or special handling, consider 
performing a dry run of both the loading and unloading activities with the 
actual shipping container.  Use the actual shielded or special function 
facility/equipment or a representative mock-up.  Use this opportunity to 
plan and implement chemical and radiological ALARA provisions. 

d. The type of packaging and level of preparation and planning should follow 
a graded approach and be commensurate with the hazards involved (e.g., 
Type B, Type A, and Exempt Quantity in decreasing order of radiological 
hazard)  

2. Sample Shipment Planning 
a. Shipment dates may be determined by upper management or external 

sources (e.g., DOE) without regard for technical needs or regulatory 
requirements (e.g., 1-year treatability study limit). It is preferred that 
shipment dates be determined based on actual technical and regulatory 
requirements (e.g., don’t receive the sample until it is needed, ensure 
requirements for regulatory notification are met prior to shipping the 
sample). 

b. Samples may be required to be shipped Exclusive Use or Dedicated Use, 
as defined by DOT or requested by the Shipper.  The shipment type and 
any special requirements should be communicated with the receiving 
facility (if different from laboratory – e.g., samples sent to SRNL are 
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received at SRS Receiving (N-Area), not at SRNL (A-Area)).  The type of 
shipment should be selected with consideration of the hazards associated 
with the shipment, bearing in mind that DOE must be prepared to respond 
in the unlikely event of an accident involving the release of radioactive 
material.  This information also applies to the shipment of residues and 
wastes. 

c. Ensure the receipt schedule is acceptable to the receiving facility (e.g., if 
receipt date is Sunday, verify that the receiving facility can receive the 
shipment on this day).  This information also applies to the shipment of 
residues and wastes. 

d. It is recommended that the shipping container be inspected (i.e. surveyed, 
opened, visual inspection) as soon as practical after receipt.  The purpose 
is to verify that the inner sample container has not been breached or leaked 
and to note any visible characteristics or changes that could have occurred 
during transport.  Ideally the shipping container should be opened and 
receipt radiation and contamination surveys performed within 4 hours of 
delivery or if delivered after normal working hours, within 4 hrs of the 
start of the next business day.  

e. Shipment of Type A or Type B quantities requires notification to DOE by 
the Shipper.  This information also applies to the shipment of residues and 
wastes. 

3. Determine Environmental Regulatory Impacts 
a. The scope of the activity is vital to understanding the regulatory impacts 

of the work (e.g. is the work a RCRA treatability study, is sample 
characterization being performed, is the stack monitoring/sampling system 
adequate for the increased source term, has NEPA been addressed, etc.). 

b. Different states interpret and therefore implement regulations differently, 
which may lead to conflicting requirements (e.g., treatability study 
“residue” definition). 

c. Clear communications between DOE sites and their state regulatory 
agencies may need to occur at an early stage, well before samples are 
shipped. A clear, written agreement between parties may help to address 
many regulatory requirements before they become issues (i.e. detail the 
regulatory requirements, who is responsible for what, and how sample 
returns and residue/waste management will be handled) 

d. Project planning needs to include management of samples, residues, and 
wastes to ensure RCRA compliance based on the governing state’s 
requirements while being managed at one site versus the requirements of 
the state to which the sample/residues/wastes are returned.  

4. Sample, Residue & JCW Management & Disposition 
a. Archiving and disposition of excess sample and products should be 

discussed during planning stages and regulatory impacts should be 
evaluated as to the disposition capabilities of each site.  

b. Samples and products may be returned under the RCRA “sample 
exclusion” and as “samples” for DOT compliance.  However, if a 
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treatability study is involved, compliance with the associated time-limit 
for sample exclusion must be maintained.  

c. Analytical samples may need to be run in “batch” mode to prevent cross-
contamination of the analytical instrument and instrument effluent (if 
applicable) between “onsite” and “offsite” samples.   

d. Analytical residues collected from the “batch” mode for offsite samples 
should be collected separately from onsite sample residues.  The offsite 
sample residues should be labeled, tracked, combined if applicable, and 
packaged for shipment.  Based on the governing state’s RCRA 
requirements, the residues are either shipped with the excess sample and 
product as part of the treatability study returns or shipped as waste to the 
appropriate TSD. Return of residues is an area of interpretive difference 
between states. Management of residues should be discussed during the 
planning phase. 

e. Job-control waste (JCW) generated during treatability study tasks and 
analytical testing should be managed based on the RCRA codes and 
radiological characterization of the waste. 

f. All activities that will generate samples, residues, and JCW should be 
deliberately planned and controlled to ensure proper segregation of wastes 
and to minimize the volume and hazards associated with the wastes. 

5. Waste Shipment Planning 
a. The “Shipper of Record” determination (i.e., which site is the “Shipper”) 

for waste shipment DOT compliance may impact the packaging 
requirements (e.g., “Shipper of Record” site may require shipping 
packages to be procured by their site, as well as use of specific packaging 
procedures).  Therefore, the “Shipper of Record” should be determined 
during project planning. 

b. The “Shipper of Record” site should have a contract with the commercial 
TSD that will receive the waste, if applicable.  Alternatively (or in 
addition), the waste may be shipped to the DOE TSD at the sample origin 
site.   

c. The “Shipper of Record” maintains responsibility for waste 
characterization and manifesting.  However, if the “Shipper of Record” 
did not actually generate the waste, technical assistance may be needed 
from the research site (e.g., sample origin site acts as “Shipper of Record” 
for waste generated at receiving site as part of the treatability study;  
receiving site provides data to sample origin site regarding physical, 
chemical, and radiological characteristics).  The detail needed to support 
waste characterization and manifesting, as well as special procedures or 
other documentation, should be determined during project planning. 

d. See additional applicable information under “Sample Shipment Planning”. 
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• A Lessons Learned Workshop on all things WIR has been 
proposed for late Spring or early Summer in 2011

• Focus of the workshop would be:
– WIR Citations across the EM sites
– WIR Evaluations (path forward for reintroducing this option into the 

tool kit)
– NDAA §3116 past, present and future
– Roll-up of these waste determination processes into overall 

regulatory strategies
– Associated language in the DOE O 435.1 revision

• Tentatively proposed for the Tri-Cities area
• For more information or to provide suggestions, contact 

Steve Thomas, Savannah River Remediation at 
steven.thomas@srs.gov or (803)557-8960

WIR Workshop















Savannah River SiteSavannah River Site
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SummarySummary

 Campaign is expected to complete in September 2011

 To date over 3000 of the approximate 9400 drums have been 
shipped to Nevada National Security Site

 10 of the 56 rail cars have been unloaded


