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Discussion Topics

• EM Disposition Program Overview
• Disposition updates for EM Waste and Material StreamsDisposition updates for EM Waste and Material Streams 

– HLW
– TRU, including plans for inter-site shipments  
– LLW
– SNF & other nuclear materials 

• Update on the Greater-Than-Class C (GTCC) LLW Disposal 
EIS 
– Schedule and inventory changes

• Questions and Answers
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EM Program – Disposition Overview

• EM provides complex-wide leadership in management and 
disposition of DOE waste streamsp
– Corporate Boards exist for each major waste stream
– Headquarters oversight and coordination increased in recent years

• Recent organizational changes in the Office of Regulatory 
Compliance (EM-10) improved integration of waste and 
excess nuclear material disposition efforts
– EM’s nuclear materials program activities were moved to Office of 

Regulatory Compliance (EM-10) in January 2008

li i h d• DOE’s waste management policy remains unchanged 
– DOE’s Waste Management Programmatic Environmental Impact 

Statement and Records of Decision are still valid
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EM’s waste and materials disposition scope is significant 

• Liquid tank waste (HLW and “low activity waste”) and other HLW streams
– 88 million gallons of liquid waste, stored in over 200 tanks 
– Also, calcined HLW and cesium and strontium capsules 
– Much of the disposition system is under design and construction

• Transuranic (TRU) waste 
– ~157,000 m3 legacy wastes managed as TRU waste
– Future TRU will be generated by DOE mission activitiesFuture TRU will be generated by DOE mission activities

• Low-Level Waste and Mixed Low-Level Waste (LLW/MLLW)
– Majority of legacy wastes disposed – over 1 million m3 disposed to date
– DOE mission activities and EM cleanup generate LLW/MLLW wastes

• DOE owned and managed spent nuclear fuel (SNF)
– ~ 2,500 metric tons of heavy metal stored at multiple sites

• EM managed surplus nuclear materials 
12 metric tons of plutonium requiring disposition– ~12 metric tons of plutonium requiring disposition

– ~700,000 metric tons of depleted uranium hexafluoride (cylinders) requiring 
conversion and possible disposal

– Significant store of uranium233 requiring down-blending, stabilization and 
disposal
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High-Level/Liquid Tank Waste Management
~ Program Overview Program Overview

• Liquid waste management activities comprise nearly one third of the EM 
annual budget 
– Efforts span a wide range of activities, including:  scientific analysis, design & 

engineering, R&D, technology development, tank farm operations, treatment 
facility construction, treatment and disposition operations 

• Tank retrieval progress continues
• Implementation of “Section 3116” authorities continues at Idaho and 

Savannah River Site (SRS)
– Allows residual waste (tank heels) to be left in place and managed to meet 

LLW requirements q
– Permits separated and treated low-activity waste to be disposed on site
– Tank closures achieved at Idaho and SRS

• Facility construction continues 
W T Pl d l d f ili i H f d– Waste Treatment Plant and related facilities at Hanford  

– Integrated Waste Treatment Unit at Idaho for Sodium Bearing Waste 
– Salt Waste Processing Facility at SRS

• Alternative evaluation and regulatory analysis underway for calcined HLW
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High-Level/Liquid Tank Waste Management ~ Update

• HLW Corporate Board established; first meeting held April 1st

– “The Board will identify need for and develop policies, planning, standards and 
guidance and provide the integration necessary to implement an effective and 
efficient national HLW program”p g

– “The Board will also evaluate the implications of HLW issues and their 
potential impact across the complex and recommend solutions”

• Corporate issues:  
Need to better document and understand tank inventory– Need to better document and understand tank inventory 

– Tank farm integrity, operability, life extension.
– Effectiveness of different pre-treatment technologies
– Tank residual goals – to be driven by performance assessment
– Waste determination technical issues
– Strategy for disposal of hazardous waste forms in repository

• Coordination with Office of Civilian Radioactive Waste Management  
continues to ensure DOE HLW adequately addressed in repository NEPAcontinues to ensure DOE HLW adequately addressed in repository NEPA 
analyses and license application

• Actively reviewing and revising EM HLW-related standards and guidance 
to reflect new information, support current activities and align with 
repository requirements

6

repository requirements



TRU Waste Disposition ~ Program Overview
• National TRU Program, supported by a TRU Corporate Board, has been 

active since WIPP opened.  
– Safe, compliant and efficient disposal is an EM prioritySafe, compliant and efficient disposal is an EM priority
– Complex-wide strategy for optimized use of the WIPP facility and resources 

and disposition of legacy waste is being implemented
– Continued refinements and efficiencies are targeted

• WIPP must be recertified by EPA every 5 years
– First recertification approved in March 2006
– Second recertification application under development for submission in March pp p

2009 

• Updated TRU inventory report (2007) recently published
– http://www wipp energy gov/library/Baseline2004/FINAL%20Annual%20TRU%20Washttp://www.wipp.energy.gov/library/Baseline2004/FINAL%20Annual%20TRU%20Was

te%20Inventory%20Report-2007%20Main%20Body.pdf
– Revised inventory is currently being incorporated into the Waste Information 

Management System (WIMS) 
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Transuranic (TRU) Waste  ~ Disposition Update

• Waste Isolation Pilot Plant (WIPP) Summary
– Nearly 55,000 m3 of defense transuranic waste disposed 

C l t d 6 660 hi t– Completed over 6,660 shipments
• Remote-handled (RH) shipments began in January 2007

– 144 RH shipments received to date at WIPP
R d l TRU t f 13 it hi t f• Removed legacy TRU waste from 13 sites; shipments from 
large generator sites continue
– Some smaller sites’ wastes were previously consolidated at large sites

DOE is currently planning for additional inter site campaign– DOE is currently planning for additional inter-site campaign
• EM strives to sustain an average of 21 contact-handled TRU 

(CH-TRU) and 5 remote-handled TRU (RH-TRU) shipments 
per weekper week
– Shipping rate is dependent on waste availability at generator sites
– Annual shipping plan developed and maintained to retain complex’s  

focus on fully utilizing the “TRU pipeline”
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TRU Shipments Received – as of May 12th, 2008

Site Shipments
Loaded 

Miles
Argonne NationalArgonne National 

Laboratory 14 23,453

Idaho National Laboratory 2,839 3,950,496
Los Alamos NationalLos Alamos National 

Laboratory 391 133,722
Lawrence Livermore 

National Laboratory 18 24,804

Nevada Test Site 48 57,312
Rocky Flats Environmental 

Technology Site 2,045 1,446,444

Hanford Site 404 730,432

Savannah River Site 902 1,389,080

Total to WIPP 6,661 7,755,743
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Projected RH TRU Shipments
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Optimizing TRU Waste Disposition ~ 
Plans for Inter-site Shipments to INL for Characterization and Treatment

• DOE intends to send both CH and RH TRU waste to Idaho National 
Laboratory to be treated and characterized prior to shipment to WIPP for 
disposal.

• DOE completed additional NEPA analysis and published an Amended 
Record of Decision (ROD) in Federal Register on March 7, 2008.

• Approximately 2,067 CH-TRU shipments and 188 RH-TRU shipments 
ld t INL f t t t d h t i ticould move to INL for treatment and characterization

• Approximately 795 shipments of CH TRU and 621 of RH TRU would then 
require transport to WIPP for disposal 
Pl i f i t it hi t i i till d• Planning for inter-site shipment campaign is still underway; 
implementation details not yet available
– However, DOE will continue to comply with the Idaho Settlement Agreement 

terms and milestones
– Planning workshop will be held in early June
– Implementation  could begin in late 2008, during planned outage at WIPP
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Inter-site TRU Shipments to INL

• Generator/Shipping Sites: 
– Hanford Site (Richland, WA)

d Si– Nevada Test Site
– Lawrence Berkeley National Laboratory  (Berkeley, CA)
– Lawrence Livermore National Laboratory (Livermore, CA)
– GE Vallecitos Nuclear Center (Sunol, CA)
– Argonne National Laboratory (Argonne, IL)
– Knolls Atomic Power Laboratory (Schenectady, NY)
– Separations Process Research Unit (SPRU) (Schenectady, NY)
– Paducah Gaseous Diffusion Plant (Paducah, KY)
– Knolls Atomic Power Laboratory (Nuclear Fuel Services) (Erwin, TN)
– Bettis Atomic Power Laboratory (West Mifflin, PA)
– Sandia National Laboratory (Albuquerque, NM)
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Low-Level/Mixed Low-Level Waste (LLW/MLLW)           
~ Disposition Update 

• Established DOE LLW Corporate Board
First meeting January 2008– First meeting January 2008

– Identified issues and topics for June 2008 meeting
– Approved bylaws

• DOE-wide life-cycle waste forecasts collected
– Waste Information Management System (FY 07 data) 

htt // i fi d /WIMShttp://wims.arc.fiu.edu/WIMS
– Development of more detailed disposition planning tools 

continues (Oak Ridge pilot)
• Narrative summary of disposition plans
• Disposition schedule
• Risk mitigation plans
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LLW/MLLW ~Trends
• On-site disposal continues at most sites

– Expansion of some on-site facilities underway or planned
– New on-site facilities under evaluation for future large D&D projectsNew on site facilities under evaluation for future large D&D projects

• Volumes requiring off-site waste disposal continue to drop
– Expect trend to continue due to DOE budget constraints.

R t ti f ff it di l ti i iti l• Retention of off-site disposal options is critical, as some 
streams require it

• Taking steps to optimize disposal operations at the Nevada 
Test Site (NTS)
– EM direct funds single-shift disposal operations in FY 08 
– NTS forecasts are under configuration control and updated quarterly g p q y

• Commercial disposal continues to be cost effective alternative 
for many lower activity debris and soil streams
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Volume of LLW/MLLW Disposed Offsite has Declined

300

200

250

c 
m

et
er

s

150

200

s 
of

 c
ub

i

Comm
NTS
TBD

50

100

ho
us

an
d

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

FY

Th

15

FY



LLW/MLLW ~ Issues and Priorities

• Off-site waste shipments to Hanford remain suspended
– Pending completion of the Hanford Tank Closure & Waste 

Management EIS and subsequent decisionsManagement EIS and subsequent decisions

• DOE disposal capacity for MLLW (at NTS) ends in Nov 2010
– Future alternatives are being evaluated, but remain uncertain

• Near term disposal plans will likely be constrained, and 
opportunities to optimize costs are critical to continued 
disposal progressdisposal progress
– Increased emphasis of near term planning and cost-benefit analyses
– Economies of scale are being sought

• Forecast volumes are somewhat uncertain
– For example, some higher activity MLLW volumes “fall out” of TRU 

inventory
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Our planning tools identify “problematic” wastes
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Presentation of Waste Forecast Data in WIMS: 
Shipments from Idaho National Laboratory

18EXAMPLE:  GIS Map



WIMS now includes transportation planning information

NEW!
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EM Spent Nuclear Fuel Management 

• DOE manages about 2,500 MTHM of Spent Nuclear Fuel (SNF)
– Most located at Hanford, Idaho, SRS
– Idaho and SRS continue to receive SNF from domestic and foreignIdaho and SRS continue to receive SNF from domestic and foreign 

sources
• Foreign Research Reactor program extended through 2019

• DOE plans to implement Enriched Uranium Disposition Project
– SRS will process aluminum SNF in H-canyon (late 2009-2019)
– Idaho will send aluminum SNF to SRS
– SRS will send non-aluminum SNF to Idaho
– SRS will not require a SNF packaging facility
– 800 fewer SNF canisters would be sent to repository; increases HLW 

glass by about 150 canisters
– Fuel swaps could start in 2009/2010 timeframeFuel swaps could start in  2009/2010 timeframe

• Sodium-bonded SNF is being consolidated at Idaho
• Hanford and Idaho requires SNF packaging facilities in future
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Materials Disposition

• Efforts continue to ensure unneeded, surplus nuclear materials 
are prepared for disposition 
Th l i d i h i l di i i• These plans are integrated with excess material disposition 
activities across DOE through the Nuclear Materials 
Disposition and Consolidation Coordination Committee 
(NMDCCC) and with waste disposal plans(NMDCCC) and with waste disposal plans.

• Consolidation and disposition of surplus plutonium and highly 
enriched uranium continues.

• Construction of the DUF conversion facilities continue• Construction of the DUF6 conversion facilities continue
– NEPA analysis for disposal sites underway

• U233/Building 3019 Stabilization Project continues
– Future processing will prepare U233 for permanent disposal

• EM supports Departmental efforts to ensure disposition for 
small volume material streams, as well 
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Greater-Than-Class C (GTCC) LLW Disposal 

• The Low-Level Radioactive Waste Policy Act Amendments of 1985 
assigned DOE the responsibility to identify disposal facility for GTCC 
LLW; Energy Policy Act of 2005 required report on EIS cost and scheduleLLW; Energy Policy Act of 2005 required report on EIS cost and schedule

• EM has initiated EIS development efforts 
– Notice of Intent published in July 23, 2007

P bli i l t d S t b 21 2007– Public scoping process completed September 21, 2007
• DOE is evaluating disposal alternatives for commercially generated GTCC 

LLW, as well as DOE LLW and TRU waste with characteristics similar to 
GTCC LLW d hi h d t h id tifi d th t di lGTCC LLW and which do not have an identified path to disposal
– Original volumes estimates totaled 5,600 m3

– Inventory is being revised to include potential waste volumes from facilities 
and alternatives currently being evaluated in other DOE NEPA analysesand alternatives currently being evaluated in other DOE NEPA analyses

• Some disposal alternatives could require changes to existing 
legislation or regulations
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Greater-Than-Class C (GTCC) LLW Disposal 

• Over 250 comments received during scoping period
– All will be evaluated

W t i t i b i i d th f t t h i l• Waste inventory is being revised, therefore most technical 
reports require revision

• DOE is interacting with Tribal governments to developDOE is interacting with Tribal governments to develop 
consultation strategy and incorporate activities within EIS 
schedule

L tt i iti lt ti f t J 2008– Letters inviting consultation preferences were sent January 2008
– Technical discussions were initiated February 2008
– Discussions will continue to prepare for formal consultation
– Consultation methods will be tailored to each Tribe’s needs
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Also, 800 m3 from the West Valley site was added to their original NOI estimate and included in Tier 1.



GTCC EIS Schedule 

• Draft EIS now targeted for mid-2009; final EIS approximately 
one year later

Re ised estimated cost $8 1 million– Revised estimated cost $8.1 million

• The EPAct of 2005 requires DOE to report to Congress on 
alternatives evaluated in EIS and await their action beforealternatives evaluated in EIS and await their action before 
issuing a Record of Decision

The National Nuclear Security Administration Off Site Source RecoveryThe National Nuclear Security Administration Off-Site Source Recovery 
Project will continue to recover and manage unwanted GTCC sealed 
sources that present a health and safety or national security concern until 
a disposal facility is available.a disposal facility is available.
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Proposed Alternatives in GTCC EIS

Alternative Description
1 No Action—current and future GTCC LLRW and DOE GTCC-like waste 

would be stored at designated locations consistent with ongoing practices

2 Disposal in a Geologic Repository at WIPP—current and future GTCC 
LLRW and DOE GTCC-like waste would be disposed of at WIPPLLRW and DOE GTCC like waste would be disposed of at WIPP

3 Disposal in a Geologic Repository at Yucca Mountain—current and future 
GTCC LLRW and DOE GTCC-like waste would be disposed of at the 
proposed Yucca Mountain Repository

4 Disposal at a New Enhanced Near Surface (ENS) Facility—current and 
future GTCC LLRW and GTCC-like waste would be disposed of at a new 
ENS facility at INL, LANL, WIPP vicinity, NTS, SRS, ORR, or Hanford, or 
a commercial location

5 Disposal at a New Intermediate Depth Borehole (IDB) Facility—current 
and future GTCC LLRW and GTCC-like waste would be disposed of at a 
new IDB facility at the same locations identified in Alternative 4
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Proposed Disposal Locations for EIS analysis 

• WIPP, NM [deep geologic repository]
• WIPP Vicinity NM [ENS/IDB]WIPP Vicinity, NM [ENS/IDB]
• Proposed Yucca Mountain Repository, NV [deep geologic 

repository]
Id h N ti l L b t (INL) [ENS/IDB]• Idaho National Laboratory (INL) [ENS/IDB]

• Los Alamos National Laboratory (LANL), NM [ENS/IDB]
• Nevada Test Site (NTS), NV [ENS/IDB]S ( S), V [ S ]
• Savannah River Site (SRS), SC [ENS/IDB]
• Oak Ridge Reservation (ORR), TN [ENS/IDB]
• Hanford Site, WA [ENS/IDB]
• EIS will also analyze generic commercial facilities [ENS/IDB]
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Q ti ?Questions?
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Background slides

29



DOE Order 435.1, Radioactive Waste* Management, Establishes 
Policy & Framework for Waste Disposition Activities

• HLW and SNF
Stabilization immobilization/treatment if necessary and safe interim site

y f p

— Stabilization, immobilization/treatment if necessary, and safe interim site  
storage until geologic disposal is available

• TRU Waste 
If d f di t W t I l ti Pil t Pl t (WIPP)— If defense, dispose at Waste Isolation Pilot Plant (WIPP)

— If defense determination pending, safe storage awaiting future disposition
• LLW/MLLW

— If practical, disposal on the site where generated
— If on-site disposal not available, at another DOE disposal Facility
— At commercial disposal facilities if compliant, cost effective, and in the co e c a d sposa ac es co p a , cos e ec ve, a d e

best interest of DOE

* Other documents define plan for interim management of special nuclear 
materials (SNM); excess SNM disposal plans are integrated with waste plans
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DOE’s Complex ~ Waste Management View  
HanfordHanford
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Sites are closed

DOE Waste Management Policy:
LLW and MLLW: If practical, disposal on the site at which it is generated. If on-site 

Regional LLW Disposal Facility

p p y

Waste Isolation Pilot Plant (WIPP) for TRU disposal

disposal not available, at another DOE disposal facility. At commercial disposal 
facilities if compliant, cost effective, and in best interest of the Department
TRU waste: If defense, disposed at Waste Isolation Pilot Plant, New Mexico.  If non-
defense, safe storage awaiting future disposition
HLW and SNF:  Stabilization, if necessary, and safe storage until geologic disposal 
is availableYucca Mountain Repository for HLW/SNF Disposal



What is GTCC LLW?
Additional Info on GTCC LLW EIS

• GTCC LLW is the most radioactive of the four commercial classes 
of LLW
– Class A, B, and C can be disposed of in near surface facilities
– The U.S. Nuclear Regulatory Commission (NRC) requires GTCC LLW to be 

disposed of in a deep geologic repository licensed by NRC unless alternative 
method(s) of disposal are proposed to and approved by NRC 

• GTCC LLW is generated from NRC or Agreement State licensed 
activities (commonly referred to as commercial waste) and can be 
grouped into three major waste types:g p j yp
– Activated metals from the decommissioning of nuclear power plants
– Sealed sources used in the construction, medical, industrial and other sectors
– Other waste, e.g., contaminated equipment and debris from laboratory researchOther waste, e.g., contaminated equipment and debris from laboratory research

• DOE also generates waste similar to GTCC LLW that may not have 
a potential path to disposal, e.g., non-defense transuranic (TRU) 

t
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Legislative Requirements for GTCC Disposal EIS
Additional Info on GTCC LLW EIS

• The Low-Level Radioactive Waste Policy Act Amendments of 1985 
assigned DOE the responsibility to identify disposal facility for 
Greater-Than-Class C (GTCC) Low-Level Radioactive WasteGreater Than Class C (GTCC) Low Level Radioactive Waste 
(LLW)

• The Energy Policy Act (EPAct) of 2005 required DOE to provide a gy y ( ) q p
report on the cost and schedule to develop an environmental impact 
statement (EIS) on GTCC LLW disposal
– Report to Congress submitted in July 2006Report to Congress submitted in July 2006
– Projected Draft EIS in January 2008
– Projected Final EIS in October 2008

E ti t d t t $5 2 illi– Estimated cost at $5.2 million
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Proposed Disposal Methods

Deep Geologic Repository (Alternatives 2 and 3)

Additional Info on GTCC LLW EIS

– Placement of waste in mined 

Deep Geologic Repository (Alternatives 2 and 3)

cavities deep beneath the 
earth’s surface  

This method is currently used– This method is currently used 
for disposal of TRU waste at 
WIPP and is proposed for the 
disposal of spent n clear f eldisposal of spent nuclear fuel 
and high-level waste at the 
proposed Yucca Mountain 
R it fRepository Disposal of contact handled TRU 

waste in geologic repository
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Enhanced Near Surface Disposal

Enhanced Near Surface Disposal (Alternative 4)
Additional Info on GTCC LLW EIS

• Placement of waste in engineered trenches, vaults, 
or other similar structures within the upper 30

p ( )

or other similar structures within the upper 30 
meters of the earth’s surface

• The containment characteristics of these facilitiesThe containment characteristics of these facilities 
can be enhanced through barriers, deeper disposal, 
and waste packaging

• Two enhanced near surface technologies are 
currently being considered for the EIS analysis:  

Trench– Trench 

– Above Grade Vault
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Enhanced Near Surface Disposal (cont’d)

Enhanced Near Surface Disposal (Alternative 4)
Additional Info on GTCC LLW EIS

N d d (3 i idth

Trench Preliminary Conceptual Design

p ( )

– Narrow and deep (3 m in width 
and 10 m in depth) 

– Technology may not be 
applicable to all sites underapplicable to all sites under 
consideration in the GTCC EIS 
(i.e., sites with shallow ground 
water)

– Additional features may be 
required for remote handled 
waste (e.g., a series of concrete 

fculverts placed in the trench for 
worker protection during 
handling)
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Enhanced Near Surface Disposal (cont’d)

Enhanced Near Surface Disposal (Alternative 4)
Additional Info on GTCC LLW EIS

– Reinforced concrete vault

Above Grade Vault Preliminary Conceptual Design

p ( )

– Reinforced concrete vault 
constructed near grade level

– Each vault would measure ~9 
m wide, ~90 m long, and ~8 mm wide, 90 m long, and 8 m 
tall

– Interior walls and roof would be 
constructed of reinforced 
concrete greater than 1-meter 
thick to provide shielding and 
protect against inadvertent 
intrusionintrusion

– Similar design used by DOE for 
disposal of higher activity low 
level waste streams
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Proposed Disposal Methods (cont’d)

Intermediate Depth Borehole Disposal (Alternative 5)

Additional Info on GTCC LLW EIS

– Placement of waste in an

Intermediate Depth Borehole Disposal (Alternative 5)

Placement of waste in an 
augered borehole deeper than 
30 meters beneath the earth’s 
surfacesurface  

– Additional barriers such as 
drilling deflectors could provide 
increased protection against 
inadvertent human intrusion

– Successfully demonstrated in theSuccessfully demonstrated in the 
U.S. and other countries

Close-up of drilling equipment for 
borehole construction
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