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The Project Management Team concurs that the charter has been fully met by documenting baseline 
environmental management programs and developing integration opportunities that are technically feasible 
and have the related potential cost savings. The opportunities provide a technical baseline from which 
meaningful discussion between the U.S. Department of Energy (DOE) and the stakeholders can take place. 
The team recognizes that when technical approaches are being developed that the opportunities will, by 
necessity, cross into the regulatory and political arenas. We acknowledge that DOE will make the decision 

as to which of these opportunities to incorporate into the department' s plans. 
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A Contractor Report to the Department of Energy on 
Environmental Management Baseline Programs and 

Integration Opportunities 
(Discussion Draft) 

INTRODUCTION 

In July 1996, the U.S . Department of Energy (DOE) Assistant Secretary for Environmental 
Management (EM) chartered a government contractor led effort to develop a suite of technically 
defensible, integrated alternatives which meet the EM mission. The contractor team was challenged to 

"think outside-the-box" for solutions that cross traditional site boundaries and enable the programs to get 
the job done at an earlier date and at a lower cost. This report 

• Documents baseline programs' current plans for material disposition 

• Presents the opportunities for additional acceleration of cleanup and cost savings. 

A graphical depiction of the disposition of EM-owned waste and material from current state to final 

disposition is shown as disposition maps, in Attachments 1, 3, 5, 7, 9, and 11. These disposition maps 

detail the material disposition at eleven major DOE sites as planned in the current discussion draft plan, 

"Accelerating Cleanup: Focus on 2006." Maps reflecting material disposition at additional sites will be 

added in the future. 

Opportunities to further accelerate the cleanup of DOE-EM sites and reduce the overall cost of 

cleanup are depicted in the alternative disposition maps shown in Attachments 2, 4, 6, 8, 10, and 12. 

These integration opportunities bring nation-wide resources to bear on common problems facing the DOE 
sites. 

The Problem 

The DOE-EM program faces significant technical and 

financial challenges in cleaning up the environmental legacy 

of nuclear weapons production and research and development, 

while facing an uncertain future in obtaining the needed 

funding to perform this work. At the same time, requirements 

are becoming more complicated. Many of these requirements, 
including State and Federal regulations and negotiated 

agreements, continue to be significant contributors to 

EM program costs and schedules. Historically, the sites have 
managed their programs focusing on their individual site's 
needs. While this approach maximized successes at individual 

sites, it has resulted in a more costly program than if more 
integration across the DOE system occurred. The sites have 

Complex-Wide EM Integration Team­
A Systems Engineering Approach 



developed their own solutions for problems common to multiple sites. Addressing these common 

problems from an integrated, complex-wide perspective is necessary to enable DOE to meet its 
programmatic objectives within an acceptable budget. 

The Solution 

To address this problem, DOE chartered this government contractor led effort to develop a suite of 

technically defensible alternatives or opportunities which meet the EM mission at an earlier date and at a 

lower cost. These opportunities were derived using a systems engineering approach and represent 

significant cost and schedule improvement over the baseline. However, they have not been agreed to by 

DOE. Integration opportunities identified in this report have been developed independently by 
government contractors and must now be evaluated by DOE and stakeholders. Discussions need to occur 
with Tribal Nations, regulators, and other stakeholders. As a result of the evaluation an ensuing 
discussions, some of these integration opportunities may be incorporated into the draft "Accelerating 

Cleanup: Focus on 2006" (hereafter referred to as the Plan) while others may have action plans written for 
resolution, and still others may be rejected. 

As demonstrated by previous smaller-scale integration efforts, it is possible to develop cost effective, 

efficient solutions that meet requirements and reduce the gap between projected costs and anticipated 

funding levels. This can be accomplished by consolidating wastes, integrating management of similar 

waste forms, and capitalizing on existing capabilities of DOE sites. Additionally, stakeholders are 

expressing the willingness to work with DOE in order to address the legacy issues and to develop a path 

forward that will allow cleanup to be done in a manner suitable for all parties. This willingness provides 

an opportunity to seriously consider the alternatives developed through this effort. 

This report documents opportunities for waste and nuclear materials management integration 

activities in six areas: transuranic (TRU) waste, mixed low-level waste (MLLW), low-level waste (LLW), 

environmental restoration (ER), high-level waste (HLW), and spent nuclear fuel (SNF). The opportunities 

represent technically defensible solutions which reduce cost, accelerate schedules, and result in no 

significant increase in risk. 

Although stakeholder acceptability of the opportunities was considered, by charter the contractor 
integration team did not perform a detailed evaluation of stakeholder issues such as site equity and political 

acceptability. Therefore, the opportunities discussed in this report may not be acceptable to the 

Department or its stakeholders. A listing of the barriers associated with each opportunity is found in the 

benefits and barriers tables. It is not intended that this report serve as an EM policy or planning document 

but as a tool to facilitate discussion for possible implementation into future Plans. Of course, formal 

evaluation as required by the National Environmental Policy Act of 1969 (NEPA) would also have to 

occur for any opportunities that would require programmatic changes as a part of this decision process. 

The estimated cost savings were developed from existing analyses; they should be considered as order of 

magnitude savings used to gauge the value of pursuing the opportunity. 
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Approach 

The integration effort used a prescriptive systems engineering approach (defining requirements, 
developing alternatives, conducting trade studies), as detailed in the previous report, 1 and assembled 
subject matter experts from each of eleven major sites to perform the following activities: 

• Develop and evaluate integration alternatives against an established baseline 

• Provide technically defensible recommendations 

Efficiencies under existing requirements 

Efficiencies through modifying requirements 
Filling programmatic gaps in existing programs 

• Identify cost savings opportunities. 

Strategies 

The majority of the integration opportunities evaluated were encompassed by several high-level 
strategies, which are: 

• Utilize complex-wide system resources effectively (eliminate redundancy) 

• Cross program boundaries where effective 

• Challenge requirements 

• Apply site successes complex-wide 

• Employ national procurements to fill unique DOE needs . 

Results 

By integrating these strategies across the complex, the team was able to develop opportunities with 
the potential for significant benefits, as outlined below. The information in this report represents the 
relative magnitude of the savings that DOE could realize through these opportunities. The cost data used 
in this project range from detail~ estimates from existing planning documents to rough-order-of­
magnitude estimates. However, it is important to note that the opportunities developed during this project 
are not overly sensitive to the data. Cost savings represent dollar savings that potentially could be realized 
from the Plans. Cost avoidances represent dollars that would not have to be added into the Plans to fill 
program gaps. The savings labeled "Savings Incorporated" are derived from those integration 
opportunities incorporated into site draft Plans. Stakeholder involvement for these opportunities will occur 
with the Plan. 

DOE has determined that 25 of 36 integration opportunities should receive further consideration. 
The breakthrough actions that comprise these 25 integration opportunities are rolled together in this report 
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to directly correlate with the integration opportunities as summarized in the Plan. (Additional 
breakthrough actions that do not fit into the 25 integration opportunities are found at the end of the 
respective tables.) For 22 of these opportunities, DOE has decided to prepare an action plan that describes 
the Department's evaluation process and specific actions for stakeholder involvement prior to a decision on 
whether to implement the recommendation. Of the remaining 14 integration opportunities, 3 are already 
being implemented and require no action plan, 8 require more evaluation before decision on an action plan 
is reached, and 3 will no longer be considered. 

This report is a summary of a previous EM Integration report1
; updated to correlate to the current 

discussion draft Plan and reconcile data discrepancies identified during reviews of those plans including 
the Gap Analysis Workout. It is based on data submitted as part of the discussion draft Plan. However, 
the data appearing in this report and accompanying disposition maps may not match identically with the 
discussion draft Plan or other data sources. This is because: (1) the data supporting this report reflects 
reconciliation of data gaps and inconsistencies in the discussion draft Plan data, and (2) data needed to 
evaluate integration opportunities and build disposition maps is not always traceable to the discussion draft 
Plan data because it is often at a different level of detail. For example: ER volumetric data included in the 
discussion draft Plan was not reported at the same level of detail as volumetric data for the Waste 

Management program, therefore, the data in this report cannot be verified until the discussion draft Plan 
data is updated. 

It should also be noted that some material disposition data and maps are based on site planning 
assumptions relative to pending NEPA, Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), Resource Conservation and Recovery Act, and other regulatory and permitting 
actions. The disposition data and maps will be updated to reflect any changes to concur with final actions. 

Both the discussion draft Plan and the EM integration study are "works in progress." In the near 
future, the discussion draft Plan data will be more completely integrated with other DOE data sources and 
this report and the accompanying disposition maps will be revised to reflect updates in the discussion draft 

Plan. 
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TRANSURANIC WASTE 

The preferred alternatives developed by the TRU 
waste subteam for contact-handled (CH) and remote­

handled (RH) wastes encompass programmatic and 

technical approaches which are capable of dispositioning 

essentially all currently identified TRU waste under 
DOE purview by 2023, allowing Waste Isolation Pilot 
Plant (WIPP) costs to transfer to other users. Strategic 
elements reflected in the preferred alternatives lead to 
a potential savings of $2.5B from the effected Plans, 
and resolve waste disposition issues not otherwise 
addressed in draft Plan subrnittals, thereby avoiding 
additional future costs of $1.3B, as shown in Table 1. 

The preferred alternatives are captured in the following 
opportunities: 

• 

• 

• 

• 

• 

Consolidate TRU Waste Storage­
Consolidate storage of CH- and RH-TRU 

TRU Waste Destined for Shipment to WIPP 

waste from sites with small inventories to sites with greater inventories (e.g., Idaho National 
Engineering and Environmental Laboratory [!NEEL], Hanford Site, Los Alamos National 
Laboratory [LANL], Oak Ridge, and Savannah River Site [SRS]). This could expedite closure 

of some sites. 

Improve Transportation Systems for TRU Waste-Expand or develop improved 

transportation methodologies for the shipment of both CH- and RH-TRU waste to improve 
efficiency, avoid large-scale fixed-plant operations, and overcome current limitations due to 
size, weight, or other restrictions. 

Pursue TRU Waste Acceptance Changes Affecting Disposal-Pursue changes to allow 

disposition of all TRU waste and allow waste characterization by acceptable knowledge for 
RH-TRU waste. 

Use Mobile Systems for TRU Waste-To avoid redundant systems at several sites, mobile 
(transportable/modular) systems for TRU waste preparation, packaging, treatment, and loading 
will be developed and deployed to service the sites. 

Accelerate TRU Waste Shipments and Closure of WIPP-To realize cost savings from early 
closure of the WIPP, the department could pursue a strategy to accelerate ER, decontamination 

and decommissioning, and other programs that will generate TRU waste during site cleanup. 

5 



Table 1. TRU waste integration benefits and site-specific barriers. 

Breakthrough Action by Opportunity 

Consolidate TRU Waste Storage 

Hanford 
• Ships 2.4 m3 of non-Waste Acceptance Criteria (WAC) 

compliant plutonium (Pu)-238 CH-TRU waste to SRS for 
repackaging and certification for shipment to WIPP. (Completed 
by2010.) 

• Ships 73 m3 of polychlorinated biphenyl (PCB)-contarninated 
CH-TRU waste to !NEEL for treatment and certification for 
shipment to WIPP. (Completed by 2010.) 

• Receives up to 372 m3 of non-WAC compliant Pu-239 CH-TRU 
waste from SRS, and 527 m3 from Oak Ridge for repackaging 
and/or certification for shipment to WIPP. 

/NEEL 
• Provides treatment of 2,943 m3 SRS mixed alpha-LLW, 73 m3 

Hanford PCB-contaminated TRU waste, 967 m3 Rocky Flats 
non-WAC compliant TRU waste, and 467 m3 Oak Ridge non­
W AC compliant CH-TRU waste. 

LANL 
• Receives 31 m3 of non-WAC compliant Pu-239 CH-TRU waste 

from Sandia National Laboratories (SNL) by 1997. 

• Receives 2.6 m3 of RH Pu-238 from SNL. 
Oak Ridge 
• Ships 467 m3 of non-WAC compliant CH-TRU legacy Pu-239 

waste to INEEL for treatment. 
• Ships approximately 527 m3 non-WAC compliant CH-TRU 

Pu-239 waste to Hanford for characterization. 
• Recertifies 150 m3 of CH-TRU to WIPP-WAC Rev. 5. 
Rocky Flats 
• Ships 967 m3 of non-WAC compliant CH-TRU waste to INEEL 

for treatment. 

SNL 
• Ships 31 m3 of non-WAC compliant Pu-239 CH-TRU waste to 

LANL. 

• Ship 2.6 m3 RH-TRU waste to LANL. 

Cost 
Plan Savings Avoidance 
(Life-Cycle) for Plan 

($M)' ($M)" 

60 

(2.7) 28. l 

2.7 

40 

0.5 1.5 

2 

Savings Schedule 
Incorporated Improvement 

($Ml' (Years) 

6 

8 

15 

Barriers 

• Requires a new "high-activity" Type B 
packaging system for drums of Pu-238 
CH-TRU waste. 

• Requires expansion of TR U Package Transport 
(TRUPACT)-II authorized contents or alternate 
certified packaging for intersite shipments. 

• Agreement with states involved. 
• DOE Headquarters (-HQ) and the State of 

Washington. 
• Agreement must be revised to allow receipt of 

TRU waste from other sites. 

• The Settlement Agreement must be revised to 
allow earlier receipt of waste for treatment after 
WIPPopens. 

• Requires expansion ofTRUPACT-II authorized 
contents or alternate certified packaging for 
intersite shipments. 

• Requires expansion ofTRUPACT-II authorized 
contents or alternate certified packaging for 
intersite shipments. 

• Dependent on !NEEL revising Settlement 
Agreement for earlier receipt of waste. 

• Requires expansion ofTRUPACT-II authorized 
contents, or alternate-certified packaging, for 
intersite shipments. 

• Dependent on INEEL revising Settlement 
Agreement for earlier receipt of waste. 

• Requires expansion ofTRUPACT-II authorized 
contents or alternate certified packaging for 
intersite shipments. 

• Requires development of systematic approach 
to using shielded overpacks or shielded drums 
in TRUPACT-II. 

Near-Tenn 
Decision 

Date• 

1998 

-----~---------------~----•-~-•---------~ 
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Table 1. (continued). 

Breakthrough Action by Opportunity 

SRS 
• Ships 2,943 m3 CH alpha-Ml.LW to !NEEL for treatment. 

• Receives 2.5 ml non-WAC compliant CH-TRU Pu-238 waste 
from Hanford. 

• Receives 291 m3 of Mound CH-TRU waste. 
Small-Quantity Sites 
• TRU waste from Mound and Argonne East is consolidated to 

larger sites. 

Improve Transportation Systems for TRU Waste 

Hanford 
• Load approximately 100 ml of RH-TRU boxed waste directly 

into an overpack, with no repackaging required. 

• Ship retrieved RH drums directly, without repackaging. 

!NEEL 
• Ships 30,000--40,000 ml of treated CH waste to WIPP in new 

high-weight capacity transport system. 

U.NL 
• Expand transportation capabilities allowing shielded drums, 

shielded shipping container, oversize shipment, and solve gas 
generation issues. Reduces RH-TRU waste characterization 
costs by 33%. 

SRS 
• Ships CH-TRU Pu-238 waste to WIPP without thermal treatment 

in certified packaging, but requires capital for sort and repackage 
facility. 

WIPP 
• Develop new high-weight and high-activity transportation 

packages for CH-TRU waste and associated facility 
modifications. 

West Valley Demonstration Project (WVDP) 
• Package 200 ml of noncompliant RH-TRU waste in large 

containers for shipment to alternate sites. 

Cost 
Plan Savings Avoidance 
(Life-Cycle) for Plan 

($Mt ($M)' 

(40) 105 

20 

5 

7.5 

45 

2.5 

457 

(88) 

13 

Savings Schedule 
Incorporated hnprovement 

($Mt (Years) 

10 

Barriers 

• Requires expansion of TRUP ACT-II authorized 
contents or alternate certified packaging for 
intersite shipments. 

• Dependent on !NEEL revising Settlement 
Agreement for earlier receipt of waste. 

• Requires a new "high-activity'' Type B 
packaging for drums of Pu-238 CH-TRU waste. 

• Requires mobile characterization systems. 

• Requires development of systematic approach 
to using shielded overpacks or shielded drums 
in TRUPACT-11. 

• Requires development of systematic approach 
to using shielded overpacks or shielded drums 
in TRUPACT-11. 

• Requires a new "high-capacity" Type B 
packaging for heavy drums of treated CH-TRU 
waste. 

• Requires development and approval of use of 
new shipping packages. 

• Requires a new "high-activity" Type B 
packaging for drums of Pu-238 CH-TRU waste. 

• Requires additional funding in Plan to 
incorporate Pu-238 repackaging capabilities. 

• Requires new transportation system. 

• New transportation package required. 

Near-Term 
Decision 

Date• 

1/99 

2001 

2001 

1998 

10/98 

10/98 



Table 1. (continued). 

Cost 
Plan Savings Avoidance Savings Schedule Near-Tenn 
(Life-Cycle) for Plan Incorporated Improvement Decision 

Breakthrough Action b:i: Oooortunit:i: GtMl' !iM)" !iMt (Yearsl Barriers Date' 

Pursue TRU Waste Acceptance Changes Affecting Disposal 

Hanford . Dispose of RH-TRU waste in low-level burial ground onsite. 75 5 . Allow onsite disposal of oversize waste that 2000 
meets performance assessment. 

IANL . Reduce RH-TRU waste characterization requirements . This 4.2 . Requires regulatory/policy flexibility to enable 1998 
reduces characterization costs by approximately 50%. acceptable knowledge and risk based 

characterization. 
Oak Ridge . Provide onsite disposal of RH-TRU waste in Solid Waste 20 . Allow onsite disposal of oversize waste that 

Storage Area 5N. meets performance assessment. 
WVDP . Dispose of all WVDP managed RH-TRU waste at WIPP, 4 20 . Amendment to Land Withdrawal Act needed to 

eliminating long-term storage. allow nondefense waste disposal at WIPP. 

Use Mobile Systems for TRU Waste 

Hanford 

00 
. Implement mobile systems for preparation of two RH shipping 157 . Requires development of shielded mobile 2000 

campaigns, reducing scope of facilities to be constructed. systems to support repackaging, waste 
characterization and certification. 

/NEEL . Implement mobile repackaging, characterization, and loadout 3 5 . Requires development of shielded mobile 
systems, in concert with expanded capability to utilize systems to support repackaging, waste 
TR UP ACT, to avoid costly hot cell operations for low dose rate characterization and certification. 
RH-TRU waste. . Requires development of systematic approach 

to using shielded overpacks or shielded drums 
in TRUPACT-II. . Requires timely resolution of characterization 
and gas generation issues. 

LANL . Utilize consolidated procurement of mobile systems for 90 . Requires mobile or modular system capable of 1998 
decontamination and size reduction of RH-TRU waste. 55 m3 size-reducing oversize RH-TRU waste. This 
requires size reduction. This action eliminated the need to cost is not included in LANL costs, as it would 
construct a facility estimated at $150M. be a shared capability. 

Rocky Flats . Implements use of Fourier Transform Infrared System for 22.4 . Requires mobile characterization system in next 
headspace gas analysis ofCH-TRU waste. 3 years. 

SRS . Uses mobile characterization for 372 m3 CH Pu-239 waste for 7 10 . Requires mobile characterization systems. 1/99 
shipments to Hanford for repackaging. 

WVDP . Implement mobile systems to package 466 m3 of noncompliant 60 . Mobile systems for handling RH waste 
RH-TRU waste. required. 



.------~--~-~----~-~~~~ 
Table 1. (continued). 

Cost 
Plan Savings Avoidance Savings Schedule Near-Term 
(Life-Cycle) for Plan Incorporated Improvement Decision 

Breakthrough Action by QJ112ortunity (~Ml" (~M)" (~Mt (Yearsl Barriers Date• 

Accelerate TRU Waste Shipments and Closure ofWIPP 

/NEEL . Ships 25 m3 non-mixed alpha-LLW to Hanford for disposal. 0.1 . Dependent on Hanford DOE and the State of 
Washington reaching agreement to allow 
disposal of offsite wastes. 

LA.NL . Accelerated workoff of CH-TRU waste by 2005.' (7) 81 9 . Requires a new "high-activity" Type B 1998 
packaging for drums of Pu-238 CH-TRU waste. 

WIPP . Costs for the disposal of TRU waste are transferred after 2023. 2,719' . Sites ability to certify and ship waste within 
25-year window. . Develop mobile system for RH-TRU waste . (100) • Mobile systems for handling RH-TRU waste, 1998 
including new characterization technology. 

TOTAL 2,507 1,265 22.4 

a. Plan savings are life-cycle costs currently in the Plans. lbese savings reflect dollars that can be used to support additional scope or scope acceleration. 

b. This column reflects program gaps that have been filled as a result of the integration effort. 1bis represents dollars that will need to be added to the Plan to correct this situation if the integration alternative is oot implemented. 

c. This column reflects the savings for breakthrough recently incorporated into the current Plan, as a result of this integration effort. 

d. 1be dates reflect when decisions are required in order to achieve the maximum benefit. Typically, there are still benefits that can be obtained even if the decision date slips. 

e . 1be LANL Plan already identifies use of mobile syste~ to accelerate workoff 8-1/2 years and the need for a high activity transportation package. 

f. Cost savings derived from DOE-Carlsbad Area Office February 28, 1997 draft Plan, Base Operations for the ten-year period. 



MIXED LOW-LEVEL WASTE 

The MLL W subteam has identified an alternative 
set of programmatic and technical approaches that could 
potentially save nearly $0.3B and accelerate completion 
of the MLL W inventory workoff across the DOE complex 
by five years, as shown in Table 2. The cost savings and 
schedule improvements are attributed to MLL W 
management strategy that features the following 
opportunities: 

• Use Consolidated Procurement for MLLW 
Analytical Services-Use consolidated 
procurement for analytical services and audits 
to obtain necessary characterization and 

Toxic Substances Control Act (TSCA) 
Incinerator Treats MUW and LLW 

certification of MLL W in lieu of individual site contracts. This will minimize the number of 
audits conducted at the same facility. 

• Establish "De Minimis" Radioactivity Levels for MLL W-Establish de minimis or "below­
regulatory-concem" levels for radionuclide content in MLL W to enhance capability to 
segregate hazardous-only and MLLW. 

• Standardize MLL W Characterization-Develop common characterization standards which 
satisfy requirements that are necessary and sufficient to allow MLL W to be accepted at any 
treatment, storage, and disposal (TSD) facility in the complex without multiple characterization 

steps. 

• Maximize Use of Existing DOE Facilities for MLLW Treatment-Maximize the use of 
existing DOE operating facilities for treatment of MLLW to achieve the best cost efficiency. 

• Expand Use of National Procurement Contracts for MLL W-Expand use of national 
procurement contracts to enable treatment of MLL W that cannot be treated through existing 
DOE capabilities. 

• Use Combination of DOE and Commercial MLL W Disposal Capacity-Continue disposal at 
existing commercial facilities and initiate centralized disposal at Hanford Site with Nevada Test 
Site (NTS), as backup, for MLL W to achieve cost efficiencies. 

10 
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Table 2. MLL W integration benefits and site-specific barriers. 

Breakthrough Action by Opportunity 

Maximize Use of Existing DOE Facilities for MLLW 
Treatment 

Fernald 
• Treat 480 m3 at the Waste Experimental Reduction Facility 

(WERF) at INEEL and 120 m3 at TSCA. 

Hanford 
• Treat up to 1,451 m3 at WERFffSCA rather than contract 

(private contract will treat 600 m3
) . 

LANL 
• 87 m3 of MLLW to be treated at DOE incinerators and 158 m3 of 

waste to be treated through national contracts. 
Oak Ridge 
• Separate 2,917 m3 of spottily contaminated soils from Broad 

Spectrum Contract for treatment in TSCA Incinerator. 
Rocky Flats 
• DOE incinerators to treat 5,859 m3 alpha MLLW rather than 

treat onsite at $3,567/m3
• 

SNL 
• WERF to treat and eliminate storage. 
• Eliminate Packed Bed Reactor and treat 59.7 m3 of 

miscellaneous waste streams. 

Expand Use of National Procurement Contracts for MLLW 

Hanford 
• 20% reduction in unit cost for economies of scale associated 

with national stabilization procurement strategy ( over 30,000 
m' ). 

/NEEL 
• Eliminate mercury retort facility to process waste at national 

procurement. 
Oak Ridge 
• Treat 10,993 m3 in Broad Spectrum Procurement. DOE sites 

participate to reduce unit treatment costs from $15 to $10 per 
Kg. Additional savings from accelerated closure of storage. 

Plan Savings 

(Life-Cycle) 
($M)' 

14.4 

3.9 

11 

17 
3.2 

10 

0.3 

75 

Cost 

Avoidance Savings 

for Plan Incorporated 

($M}" ($M}' 

20.9 

Schedule 

Improvement 
(Years) 

3 

4 

3 

Barriers 

• Modify Site Treatment Plan (STP) to allow 

offsite treatment. 
• Further waste characterization is needed to 

assure acceptability. 

• Resolve Hanford site labor issues relative to 

offsite MLLW treatment. Assumes treatment 

can be accomplished at WERF for minor 

incremental sampling and operational costs . 

Near-Term 

Decision 

Date• 

5/97 

10/00 

• Schedule completion of Hanford waste 10/97 

treatment at WERF by 2003. 

• Dependant on the establishment of the Broad 

Spectrum Treatment contract by 1998. 

• Modify schedule and compliance order to 
facilitate elimination of the Packed Bed 
Reactor. 

• Modify STP (public comment) for mercury 

reton. 

• Dependant on establishment of Broad Spectrum 

Contract and full participation by all sites. 

10/98 

10/97 

11/97 

12/97 



Table 2. ( continued). 

Cost 

Plan Savings Avoidance Savings Schedule Near-Term 

(Life-Cycle) for Plan Incorporated Improvement Decision 

Breakthrough Action b:r: Oo11ortunit:r: (IMt (IMl" (IMl' (Years) Barriers Date• 

Use Combination of DOE and Commercial MLLW Disposal 
Capacity 

Hanford 
• Open Hanford disposal to offsite wastes. . Secure funding to operate the Hanford Subtitle 10/98 

C Disposal Facility immediately. 

• Obtain stakeholder buy-in to the use of the 
Hanford Subtitle C Disposal Facility for 
disposal of"complex-wide" MLLW. 

• Modify basis documentation (permits, safety 
analysis reports, etc.) to accept added offsite 
wastes. 

/NEEL 
• Dispose 600 m3 at Hanford. 11.3 5 • Relies upon Hanford to modify basis 10/00 

documentation to accept offsite wastes. 
Oak Ridge 
• Saved storage costs--disposal of 570 m3 waste at Hanford that 10 • Relies upon Hanford to modify basis 10/00 ... couldn't be disposed of commercially and was to be stored onsite documentation to accept offsite wastes. N 

indefinitely. 
Rocky Flats 
• Direct ship 60,868 m3 waste to Hanford for disposal. Eliminate 40.6 • Relies upon Hanford to modify basis 10/99 

a planned Rocky Aats treatment facility. documentation to accept offsite wastes. 
• Modify STP to address new treatment and 

disposal pathways. 
SRS 
• Hanford accepts 1,000 m3 of waste for disposal at $1,400/m3 6.2 10 . Dependant on Hanford to modify basis 10/99 

rather than previously budgeted $7 ,600/m3
• documentation to accept off site waste by 2000. . Upgrade Part B pennit to allow acceptance of 

offsite wastes. . Modify STP (public comment) for acceptance 
of offsite wastes. 

TOTAL 146 10 68 
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Table 2. (continued). 

Additional Complex-Wide Opportunities 

• Eliminate one incinerator from DOE incinerator system after 2001. 

Establish "De Minimis" Radioactivity Levels for MLL W 

• Establish De Minimus levels. 

Use Combination of DOE and Commercial MLLW Disposal Capacity 

• Modify DOE Order 5820.2A to allow for use of commercial disposal without need for variance. 

Standardize MLL W Characterization 

• Eliminate redundant characterization of newly generated waste. 

a Plan savings are life-cycle costs currently in the Plans. lbese savings reflect dollars that can be used to support additional scope or scope acceleration. 

Potential Savings 

$300M 

$100M 

$3M 

$SOM 

b. This column reflects program gaps that have been filled as a result of the integration effort. This represents dollars that will need to be added to the Plan to correct this situation if the integration alternative is not implemented. 

c. This column reflects the savings for breakthrough recently incorporated into the current Plan, as a resuh of this integration effort. 

d. 1be dates reflect when decisions are required in order to achieve the maximum benefit. Typically, there arc still benefits that can be obtained even if the decision date slips . 



LOW-LEVEL WASTE 

The LL W subteam has recommended a preferred alternative that could provide $0.4B cost savings 
and avoidances with schedule enhancements for select sites (as shown in Table 3), utilizing the following 
opportunities: 

• Consolulate LL W Disposal Operations-Consolidate disposal operations for LL W at NTS and 
Hanford Site to obtain cost efficiencies. 

• Disposal of Special Case LLW-Provide a final disposition path for special case LLW. 

• Minimize Storage and Treatment of LL W-To minimize cost and personnel exposure, direct 
disposal of LLW and process only when cost effective and/or where required. 

Area 5 Radioactive Waste Management Site at NTS 

14 

• • 



Table 3. LL W integration benefits and site-specific barriers. 

Cost 
Plan Savings Avoidance Savings Near-Term 

(Life-Cycle) for Plan Incorporated Schedule Decision 

Breakthrough Action by Q1mortuniU: (~M)' (~M)" (~Mt lrnI!rovement Barriers Date• 

Consolidate LLW Disposal Operations 

/NEEL . Close site disposal (Radioactive Waste Management Complex). 43.7 34 . Onsite generators subject to offsite WAC. 9/00 

Ship ILW by 2003. 
Hanford . Accepts 348,833 m3 of Fernald waste. (8) . State equity issues. 9/98 
SNL . Close Building 6596 in 2001 rather than 2015. 2.1 14 9/01 
• Close six bunkers in 2001. 3.5 9/01 
Oak Ridge 
• Eliminate disposal cell. 85 
SRS . Consolidated disposal at NTS/Hanford reduce existing vault 42 60 10 • Renegotiate Record of Decisions (RODs) and 

disposal through 2020. obtain site management approval. 
• Eliminate building of two vaults. 40 . Renegotiate RODs and obtain site management 

approval. 
NTS - Receive 3,000,000 ft3 of EM. (60) • Eliminate charge back. 9/97 VI . . Receive 11,000,000 ft3 of ER. 1.8 9/97 

• ER excludes Oak Ridge, !NEEL, SRS, Hanford. . Direct funding . 6 9/97 
Rocky Flats . Ship 6,000 m3 (routine waste) and 56,000 m3 (ER waste) to NTS 37 . Direct fund NTS. 9/97 

for disposal and save $ l 7 /ft3
• 

WVDP . Ship 350,000 ft3 of legacy wastes to NTS . . Ship 20,000 ft3/year to NTS . 

Minimize Storage and Treatment of LLW 

/NEEL . Eliminate treatment except where cost effective for 42.8 . DOE approval for disposal at NTS/Hanford 9/00 
transportation and packaging (save 50% ), incineration, (5820.2A variance). 

compaction, and sizing. 
Hanford 
• Eliminate compaction for 27,070 m3

• 14 12/98 
Fernald 
• Eliminate private contract for disposal. Ship to Hanford from 80 • Renegotiate ROD and obtain site management 9/97 

Operable Unit (OU)-1. approval. 
Oak Ridge . Eliminate treatment (compaction). 18 
LANL . Eliminate compaction. 6.25 9/97 



Table 3. (continued). 

Breakthrough Action by Opportunity 

SRS 
• Eliminate compaction prior to obligation with private company. 
• Consolidated disposal at NTS/Hanford. 
• Eliminate treatment except where cost effective for 

transportation and packaging (save 50% ), incineration, 

compaction, and sizing. 
WVDP 
• Eliminate treatment except where required to meet WAC or cost 

effective. 

TOTAL 

Plan Savings 

(Life-Cycle) 

($M)' 

18.2 

40 

202 

Cost 

Avoidance Savings 

for Plan Incorporated 

($M)" ($M}' 

42.8 

147 124 

a. Plan savings are life-cycle costs currently in the Plans. 1bese savings reflect dollars that can be used to support additional scope or scope acceleration. 

Schedule 

Improvement Barriers 

. Change waste minimization policy. 

. DOE approval for disposal at NTS/Hanford 

(5820.2A variance). 

2+ . Malce decision on treatment and disposal . 

b. This column reflects program gaps that have been filled as a resuJt of the integration effort. This represents dollars that will need to be added to the Plan to correct this situation if the integration alternative is not implemented. 

c. This column reflects the savings for breakthrough recently incorporated into the current Plan, as a result of this integration effort. 

d. The dates reflect when decisions are required in order to achieve the maximum benefit. Typically, there are still benefits that can be obtained even if the decision date slips. 

Near-Term 

Decision 

Date• 

9/97 

9/00 

------------------- ... ---------------------- ... 



ENVIRONMENTAL RESTORATION 

Toe ER subteam evaluated three opportunities that could result in potential savings and avoidances 

of $0.6B, as shown in Table 4. Due to the high degree of uncertainty in future site cleanup decisions and 

waste volume characterization that is typical of ER programs, the cost and schedule reduction benefits of 

waste stream integration have a greater level of uncertainty. Toe opportunities evaluated are: 

• Establish Uniform Radiological Cleanup Standards for ER-To reduce costs and schedules 
associated with remedial activities at each site and accelerate cleanup, establish and implement 
uniform radiological cleanup standards across the DOE complex, Promulgate 10 Code of 
Federal Regulations (CFR) 834 with clear unambiguous "as low as reasonably achievable" 
criteria. Have a formal, mutually acceptable land use agreement with stakeholders and have 
remedial action based on an established set of future land use assumptions. 

• Implement Accelerated Remedial Process for ER-To reduce costs and schedules associated 

with remedial action reports/plans, use the accelerated remedial action process to streamline 
report/plan preparation, review, and approval cycles for ER activities across the complex. 

• Share ER Expertise and Resources-Establish a system that will facilitate sharing of ER 

expertise and resources across the DOE installations. 

INEE~Power Burst Facility Pond Interim Action 
to Remove Cesium (Cs)-137 and Chromium 

17 
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Table 4. ER integration benefits and site-specific barriers. 

Breakthrough Action by Opportunity 

Establish Uniform Radiological Cleanup Standards for ER 

Fernald 
• Increase soil and debris cleanup level to 30/100 mrem/year 

dose--volume changes: 535,189 m3 (estimated). 
Hanford 
• Increase soil and debris cleanup levels to 30/100 mrem/yr dose 

(significant cost savings for radioactive waste only). 

IANL 
• Increase soil and debris cleanup level to 30/100 mrem/year dose 

(this scenario is already figured into our Plan). 

NTS 
• Increase soil and debris cleanup level to 30/100 mrem/year dose. 

Oak Ridge 
• Increase soil and debris cleanup level to 30/100 mrem/year dose. 

Plan Savings 
(Life-Cycle) 

($M}' 

50 

8 

5 

Cost 
Avoidance 

for Plan 
($M}" 

2 

Savings Schedule 
Incorporated Improvement 

($Ml' {Year) 

2 

2 

Barriers 

• Revision of OU-3 Interim ROD and Level I 
milestones. 

• Change Tri-Party Agreements (TPAs) and 
incorporate into Plan. 

• Change land-use agreements to realistic 
future use of the near river sites change 
TPAs. 

• Obtain final consensus from Environmental 
Protection Agency and New Mexico 
Environmental Department (NMED). 

• Future land-use scenarios have been used to 
support less restrictive radioactive cleanup 
requirements and have been incorporated 
into LANL Plan and LANL ER baseline. 

• Drop the "resident rancher'' scenario and use 

"open space" as future land use. 

• DOE-HQ acceptance of increased cleanup 

standard. Most Oak Ridge projects in Plan 

were not based on cleanup for unrestricted 

residential use, but were based on industrial 

scenarios. Although this change is very 
beneficial for areas open to the public, the 

majority of the projects at Oak Ridge are not 

affected by this change. Plan project 

estimates were not based on a specified 

exposure rate, but on a more generic end 

state. A change in end state as a result of 

stakeholder discussions currently in progress 

could result in significant changes to the 

Plan estimates. 

Near-Term 

Decision 
Date• 

9/97 

1998 

1998 

1998 

1998 
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Table 4. (continued). 

Breakthrough Action by Opportunity 

Rocky Flats 
• Increase soil and debris cleanup level to 15/85 mrem/year dose. 

All ready incorporated in Plan. $300M. Potential. All ready 

incorporated into the Plan. Based on $83M. 47,000 m3 = 
36,000 for TSD. 

SNL 
• Increase soil and debris cleanup level to 30/100 mrem/year dose. 

SRS 
• Increase soil and debris cleanup level to 30/100 mrem/year dose. 

Implement Accelerated Remedial Process for ER 

LANL 
• Adopt accelerated remedial action process. Savings in Plan from 

process acceleration. 

NTS 
• Accelerated remedial action cleanup process. 

Oak Ridge 
• Accelerated remedial action cleanup process. 

Rocky Flats 
• Accelerated remedial action process. All ready incorporated in 

Plan. 

-

Plan Savings 
(Life-Cycle) 

($Ml' 

0.4 

100 

10 

-

Cost 

Avoidance 
for Plan 
($Ml" 

9 

100 

-

Savings 

Incorporated 

($Ml' 

- - -

Schedule 
Improvement 

(Year) 

2 

2 

Barriers 

• Rocky Flats Cleanup Agreement (RFCA) of 

Plan. The required changes have been 

incorporated by RFCA and the Plan. 

• DOE and regulator support stakeholder 

approval. 

• Regulator acceptance. 
• Identification of contaminant profile. 

Renegotiate Federal Facility Agreement at 

unknown cost. 
• Risk analysis improvements. 
• Accuracy of contaminant profile. 

• This process largely incorporated into LANL 
process. NMED has accepted acceleration 

approaches ( expedited cleanup) in principle 

through the Document of Understanding. 
Persuade NMED that the proof is in the 

pudding, not the process. 

• Nevada will need to renegotiate the Federal 

Facility Agreement and Consent Order and 

the approval process in its entirety. This 

includes the 4-step approval process. 

• DOE Field Office acceptance and 

renegotiation with stakeholders. The Oak 

Ridge Plan already contains a very 

aggressive acceleration of the decision 

process and methods of doing business. 

• RFCA of Plan. The required changes have 

been incorporated by RFCA of and the Plan. 

Near-Term 

Decision 

Date• 

1998 

1998 

1998 

--



Table 4. (continued). 

Breakthrough Action by Opportunity 

SNL 
• Adopt accelerated remedial action process. Implemented-A 

reduction of $255M in estimated cost has been realized. In 

1997, a more aggressive application of an accelerated process, 

has achieved an additional reduction from total estimated cost. 

SRS 
• Adopt accelerated remedial action cleanup. 

Share ER Expertise and Resources 

Fernald 
• Develop, receive, and share techrlology within or outside the 

complex. 
/NEEL 
• Consolidate CERCLA LLW onsite utilizing lessons learned from 

other sites. 

• Employ waste reduction technology through micro-purging. 

IANL 
• Integrate ER waste streams for TSD. 

NTS 
• Integrate ER waste streams for TSD. 

• Oak Ridge resource sharing. 
Rocky Flats 
• Share resources across DOE complex. 

SNL 
• Integrate ER waste streams for TSD. Estimate based on full­

time equivalent loading savings. 

Plan Savings 
(Life-Cycle) 

($M)' 

3 

20 

12.4 

8 

5 

5 

2 

0.5 

Cost 
Avoidance 

for Plan 
($M)" 

3-4 

10 

160 

2 

0.5 

Savings 

Incorporated 

($Mt 

110 

Schedule 
Improvement 

(Year) 

2 

5 

2 

Barriers 

• DOE support stakeholder concurrence. 

DOE-HQ and field offices must actively 
support with recognition of increased 

programmatic risk. Stakeholders and 

regulators must be convinced. 

• Standard remedy acceptance, "same" profile 

for sites. 

• Flexible procurement and cost control 
systems to allow for rapid implementation. 

• Regulators must accept onsite consolidation 
and incorporation of decontamination and 
decommissioning debris under CERCLA at 
the INEEL. 

• Regulators must support application of 
micro-purging for groundwater. 

• Communications. Cost recovery for fully 
funded resources (e.g., incinerators). 
Acceptance by LANL waste management 
group. 

• Change Nevada Operations Office-325 

WAC for NTS. Institute waste profiling and 

bulk disposal. 

• Improve communications across the 

complex to share ideas, procurement, and 

schedules. To be determined for next 

workout. 

• DOE support. 

---------------~-----~----~~~---~ 

Near-Term 

Decision 
Date• 

10/98 
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Table 4. (continued). 

Breakthrough Action by Opportunity 

SRS 
• Share resources across complex. 

TOTAL 

Plan Savings 
(Life-Cycle) 

($M)' 

229 

.-.- - - - - -

Cost 

Avoidance Savings Schedule 
for Plan Incorporated hnprovement 
($M)' ($M)' (Year) 

286 110 

a. Plan savings are life-cycle costs currently in the Plans. 'These savings reflect dollars that can be used to support additional scope or scope acceleration. 

-

Barriers 

. Issue of contaminated equipment. 

• Transfer of second wastes. . Increased source term . 

• Material consolidation. 

b. This column reOects program gaps that have been filled as a result of the integration effort. This represents dollars that will need to be added to the Plan to correct this &ituation if the integration alternative is not implemented. 

c. This column rcftccts the savings for breakthrough recently incorporated into the current Plan. as a result of this integration effort. 

d. Toe dates reflect when decisions are required in order to achieve the maximum benefit . Typically, there are still benefits that can be obtained even if the decision date slips. 

• 

Near-Tenn 

Decision 

Date• 



HIGH-LEVEL WASTE 

The HLW subteam identified an alternative set of programmatic and technical opportunities that 
could potentially result in cost savings and avoidances of nearly $18B and would accelerate completion of 

the HLW mission by seven years, as shown in Table 5. A large fraction of these savings ($4B) are realized 
by reducing the volume of vitrified HL W designated for geologic repository disposal by almost 10,000 m3

• 

The cost savings, schedule improvements, and volume reduction are attributed to a HL W disposal strategy 
that features: 

• 

• 

• 

• 

• 

• 

• 

Use Existing /NEEL Cs/Strontium (Sr) Storage Capacity-To minimize new facilities, utilize 
existing storage capacity at !NEEL for long-term storage of separated Cs/strontium wastes from 
Hanford Site (includes both existing Cs/strontium capsules and Cs/strontium wastes resulting 
from potential future pretreatment). 

WVDP HL W Canisters to SRS-To complete the WVDP mission, develop and deploy a 
process for shipment of vitrified HL W canisters to SRS for interim storage. 

Use Hanford Vitrification Capabilities for /NEEL HL W-To minimize new facilities, use 

facilities at Hanford Site for vitrification of !NEEL pretreated HLW. (This is a companion 
recommendation to: Store !NEEL HLW at Hanford.) 

Store /NEEL HL Wat Hanford-To expedite completion of !NEEL HL W program, store 
canisters of !NEEL vitrified HL W at Hanford Site. (This is a companion recommendation to: 
Use Hanford Vitrification Capabilities for !NEEL HLW.) 

Reduce Hanford HLW Volume-Reduce disposal costs by obtaining significant volume 

reduction of Hanford Site HL W through aggressive pretreatment similar to a process proposed 
for !NEEL. This enables better separation of the low-activity waste (LAW) fraction reducing 
volumes and better dissolution of solids in the high-activity sludge. 

Accelerate Calcine Separation of /NEEL HL W-Begin final treatment of !NEEL HL W by 

initiation of calcine separations at an earlier date. 

Implement Risk-Based HLW Retrieval and Tank Closure-Implement risk-based HLW 
retrieval and tank closure (e.g., remove waste from tanks that pose highest health and safety 
risks first) primarily at Hanford Site and !NEEL. 

22 

• • 4 

( 
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Table 5. HLW integration benefits and site-specific barriers. 

Cost 
Plan Savings Avoidance Savings Schedule Near-Term 
(Life-Cycle) for Plan Incorporated hnprovement Decision 

Breakthrough Action by Qi!I?Qrtunity (~Mt (~M)" (~Mt (Years} Barriers Date• 

Use Existing INEEL Cs/Sr Storage Capacity 

Hanford . Cs and Sr capsules will be packaged for near-surface disposal 170 10 . Change requirement for disposal of Cs and Sr C 

(INEEL's Bin 7). capsules as HLW. 
/NEEL . Dispose Hanford's Cs/Sr capsules in Bin 7. (25) . Agreement with State of Idaho to allow disposal 6/00 

of capsules. 

WVDP HLW Canisters to SRS 

WVDP . Construct WVDP load-out facility. 770 11 . Funding guidance consistent with March 1997 7/97 . Upgrade rail spur extension . Plan. . License shipping casks . 
SRS . Accelerate completion of Glass Waste Storage Building #2 by (10) . Funding not currently in March 1997 Plan. - ' N 

vl one year. . Acceleration completion of HLW canister shipping/receiving (20) 14 . Funding not currently in March 1997 Plan. 10/97 
facility from 2014 to 2000. 

Use Hanford Vitrification Capabilities for INEEL HLW 

Hanford . Specify borosilicate glass as waste matrix for HLW. 100 2 . Privatization request for proposal allows non- 4/98 
borosilicate glass as waste matrix for HLW. 

/NEEL . Ship pretreated high-activity waste (HAW) from !NEEL to 200 7 . Agreement with stakeholders of acceptability of 6/00 
Hanford. receiving HAW form !NEEL for vitrification. . Acceptability of shipping denitrated solids . 

Store INEEL HLW at Hanford 

/NEEL . Store canisters of vitrified HL W at Hanford. 115 7 . Acceptance by Hanford to store all HL W 6/00 
canisters. 

Reduce Hanford HLW Volume 

Hanford . Reduced volume of vitrified HAW, resulting from pretreatment 4,050 . Successful deployment of pretreatment ' 
breakthroughs. technologies. . Reduced requirements for HLW canister storage capacity. 750 . Revised shipping schedules to repository. . Pretreatment of HL W . 



N 
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Table 5. ( continued). 

Cost 

Plan Savings Avoidance Savings Schedule 
(Life-Cycle) for Plan Incorporated Improvement 

Breakthrough Action b:t Q1mortunit:t (iMt (iM)" (iMt (Years} Barriers 

Accelerate Calcine Separation of INEEL HLW 

/NEEL . Begin final treatment (separations) early. 1,100 7 . Agreement with stakeholders and regulators of 
acceptability to stop calcination. 

Implement Risk-Based HLW Retrieval and Tank Closure 

Hanford . Waste retrieval based on risk. 3,000 . Agreement with stakeholders of acceptability to 

leave low-risk wastes in place. 
/NEEL . Tank closure based on risk. 3,000 . Agreement with stakeholders of acceptability to 

close tanks based on risk (i.e., not to "clean 

close"). . Fill INEEL tanks with standardized LAW matrix after tank 50 7 . Agreement with stakeholders and regulators of 

closure. acceptability to dispose LAW matrix in tanks. 

Other 

Hanford . Use of standardized waste matrix for LAW. 1,500 . TPA currently requires vitrification of LAW. . Fill Hanford' s single- and double-shell tanks with standardized 500 . Agreement with stakeholders and regulators of 

LAW matrix as part of tank closure. acceptability of stabilizing tanks using clean salt 

grout. 
SRS . SRS accelerates completion of its vitrification mission from 2,400 6 . Funding guidance consistent with March 1997 

2028 to 2022. Plan. . Demonstrate alternative technologies. 104 . Funding guidance consistent with March 1997 
Plan. . Must start salt pretreatment. 

TOTAL 11,380 3,870 2,504 

a. Plan savings are life-cycle costs currently in the Plans. These savings reflect dollars that can be used to support additional scope or scope acceleration. 

b. This column reflects program gaps that have been filled as a result of the integration effort . This represents dollars that will need to be added to the Plan to correct this situation if the integration alternative is not implemented. 

c. This column reflects the savings for breakthrough recently incorporated into the current Plan. as a resuh of this integration effort. 

d. The dates reflect when decisions are required in order to achieve the maximum benefit. Typically, there are still benefits that can be obtained even if the decision date slips. 

c. Decision date needed beyond FY 2000. 

- - - - - -----------~-------~~~-

Near-Tenn 

Decision 

Date• 

6/97 

. 
6/00 

6/00 

4/98 . 

. 
10/98 

...,~,..., .... __ 
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SPENT NUCLEAR FUEL 

Management of DOE SNF is currently focused on storage of SNF inventories in existing wet storage 

facilities and construction of new dry storage facilities at several sites pending availability of the geologic 

repository. The current program to achieve this includes the regionalization of SNF by type, primarily at 

Hanford, !NEEL, and SRS. 

A recommended alternative to this approach was selected which offers $160M savings in the ten-year 

window and substantial life-cycle cost avoidances (~$1.1B), as shown in Table 6. These savings would be 
achieved by applying the following: 

• Establish Performance-Based SNF Storage and Disposal-Establish requirements for 
geological disposal of SNF based on performance-based assessments of fuel groups that verify 
acceptable performance during interim storage and enable direct disposal as a viable alternative 

for a significant portion of the unprocessed SNF. This will minimize repackaging and enable 
cost-effective repository acceptance of the majority of DOE-owned SNF. 
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Table 6. SNF integration benefits and site-specific barriers. 

Breakthrough Action by Opportunity 

Establish Performance-Based SNF Storage and Disposal 

/NEEL 
• Characterize/package small quantity SNF for disposal on the 

basis of limiting requirements for repository performance. 

• Utilire composite packaging of multiple SNF types for TSO. 

Hanford 
• Redefine the containment, allowable reactivity, characterization, 

and particulate encapsulation requirements for K-Basin and 

miscellaneous Hanford SNF on the basis of repository 

performance. 

SRS 
• Adjust existing aluminum alloy SNF packaging limits on the 

basis of repository performance criteria. 

• Stabilire aluminum SNF if direct disposal of highly enriched 
uranium not permitted by NRC. 

• Minimire and focus research and development requirements and 

SNF treatment capacity needs at SRS. 

• Reduce stakeholder anxiety over de-facto permanent storage at 

SRS. 

Plan Savings 
(Life-Cycle) 

($M)' 

Cost 
Avoidance 

for Plan 
($M)' 

350 

50 

300 

50 

200 

25 

30 

Savings Schedule 
Incorporated Improvement 

($M)' (Years) 

3 

Barriers 

• Current definition of failed SNF in the 

Nuclear Waste Policy Act (NWPA) based on 
commercial fuel experience only. 

• DOE Office of Civilian Radioactive Waste 
Management (-RW)/Nuclear Regulatory 

Commission (NRC) Interpretation of 
10CFR60. 

• DOE-RW/NRC Interpretation of 10 CFR 60, 

10 CFR 71 , and 10 CFR 72. 

• Current definition of failed SNF in the 
NWPA based on commercial fuel experience 
only. 

• DOE-RW/NRC interpretation of 10 CFR 60, 
10 CFR 71 , and 10 CFR 72. 

NOTE: Current regulations likely preclude 
implementation of direct disposal of K-Basin 
SNF (approximately 80% of total DOE SNF 
metric tonnage). 

• Current definition of failed SNF in the 
NWP A based on commercial fuel experience 
only. 

• DOE-RW/NRC interpretation of 10 CFR 60, 
10 CFR 71, and 10 CFR 72. 

• Cost for alternative treatment if processing or 
direct disposal not allowed by NRC. 

• Repository acceptance criteria development 

schedule does not sufficiently support 
definition of a 1998 Request for Proposal. 

• Requires performance-based management 
criteria. 

Near-Term 
Decision 

Date• 

1998 (for 
acceptance) 



-------------------------------------------
Table 6. (continued). 

Cost 

Plan Savings Avoidance Savings Schedule Near-Term 

(Life-Cycle) for Plan Incorporated Improvement Decision 
Breakthrough Action by Opportunity ($M)' ($M}" ($M)' (Years) Barriers Date• 

Other 1999 

!NEEL . Evaluate small quantity, unique SNF for disposal, develop a path Balanced . DOE-HQ and administration change in 

on the basis of economics and technical need. Process SNF at with policy regarding the use of processing for 

SRS or potentially Argonne National Laboratory-West as disposal SNF disposition. 

indicated from evaluation. cost and NOTE: Small quantity SNF at INEEL involves 

feasibility -90 SNF types for which characterization/ 
packaging development may be prohibitively 

expensive. . Eliminate characterization, packaging, and repository transport Balanced . SNF must be processed to allow this action. 

for small quantity SNF selected for processing. with 
processing 

SRS . Extend canyon operations to process aluminum clad and small (25) 50 10 . Requires DOE-HQ and Administration 

quantity SNF where technically necessary and/or economically change in policy regarding the use of 

N 
desirable. Avoid building hot vacuum drying facility. processing for SNF disposition. 

-.J . Eliminate characterization, packaging, and repository transport 50 . Requires implementation of processing 

for aluminum and small quantity SNF selected for processing. action. 

. Accelerate the de-inventory and shutdown of l.rBasin and 35 3 . Requires implementation of processing 

receiving basin for offsite fuel. action. 

. Delay construction and reduce size of new dry storage and 150 1998 

packaging facility. 

TOTAL 160 1,105 

a. Plan savings arc life-cycle costs currently in the Plam. These savings reflect dollars that can be used to support additional scope or scope acceleration. 

b. This column reflects program gaps that have been filled as a resuh of the integration effort. This represents dollars that will need to be added to the Plan to correct this situation if the integration alternative is not implemented. 

c. This column reflects the savings for breakthrough recently incorporated into the current Plan, as a result of this integration effort. 

d. The dates reflect when decisions are required in order to achieve the maximum benefit. Typically, there are still benefits that can be obtained even iftbe decision date slips. 



SUMMARY BENEFITS 

A summary of savings and investments within and out of the 10-year window show savings far 
exceeding the investment in both time periods. This summary of the potential cost savings, cost 
avoidances, and investment costs by waste stream is shown in Table 7. 

A summary of cost benefits by site shows savings at each site except NTS which receives an 
investment associated with its disposal activities. This summary of the potential cost savings and future 
cost avoidances to the Plan by site and program is shown in Table 8. 

Table 7. Cost savings, investments, and cost avoidances ($ in millions). 

Savings Investment 
Savings Investment in Beyond Beyond 

in Ten-Year Ten-Year Ten-Year Ten-Year Savings Cost Potential 
Program Window Window Window Window lncom2rated Avoidance Net Benefit 

TRUWaste 23 23s• 2,722 0 22 1,265 3,794 
MLLW 136 0 IO 0 68 IO 224 
LLW 228 68 42 0 124 147 473 
ER 199 0 30 0 110 286 625 
HLW 120 554 11,814 0 2,504 3,870 17,754 
SNF 135 25 50 0 0 l,I05 1,265 

Totals 841 885 14,668 0 2,828 6,683 24,135 

a. Required to fill RH-TRU waste and Pu-238 program gaps. 

Table 8. Total cost savings and cost avoidances($ in millions). 

Site TRUWaste MLLW LLW ER HLW SNF Totals 

Fernald 0 14 80 320 NA NA 414 
Hanford 304 10 6 TBD 10,070 300 10,690 
INEEL 73 12 87 20 4,440 400 5,032 
LANL 171 4 6 23 NA NA 204 
NTS 0 0 (52) 14 NA NA (38) 
Oak Ridge 23 96 103 102 NA 0 324 
Rocky Flats 62 62 37 0 NA NA 161 
SNL 4 20 6 7 NA NA 37 
SRS 529 6 160 139 2,474 565 3,873 
WIPP 2,531 NA NA NA NA NA 2,531 
WVDP 77 NA 40 NA 770 0 887 

Totals 3,794" 224 473 625 17,754 1,265 24,135' 

a. Reflects cost savings for small quantity sites of $20M. 
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ISSUES 

It is important to understand that the strategies and underlying opportunities developed for these 
six program areas are integrated and therefore interdependent. They were developed with potential 
impacts to each area considered to ensure that the opportunities resulted in a synergistic system. Changing 
or eliminating one strategy or opportunity will impact the other strategies and opportunities and the 
associated benefits. Therefore, it is critical that these strategies be worked as a system and not as 
individual entities. 

Although the strategies and opportunities developed have the potential to result in significant benefits 
for the complex, there are major issues that will need to be addressed as summarized below: 

• Transportation of wastes and materials between DOE sites 

• Stakeholder interests 

• State equity 

• Regulatory changes. 

It is anticipated that these issues will be discussed along with the integration strategies and 
opportunities, during the stakeholder reviews of the Plan. Addressing these issues in a timely manner will 
be a critical step in the overall stakeholder review of the EM Integration project. 
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CONCLUSION 

By managing the above six program areas across the complex as a cohesive unit rather than as 
independent sites, DOE will achieve significant progress toward meeting its Plan objectives and 
programmatic missions while also reducing costs. The integration efforts have identified potential net 
savings (including incorporated savings) within the ten-year window of $170M and beyond the ten-year 
window of $17 ,282M. Life-cycle cost avoidances of $6,683M have also been identified. The actions 
introduce proposed cooperative efforts among the major DOE sites and take aggressive approaches in 

challenging many existing constraints and requirements. Many of the integration opportunities require 
extensive stakeholder and DOE involvement. This report provides the basis for meaningful discussions in 
support of the Plan and the DOE decision making process. 

Several of the integration opportunities presented in this document have also been identified during 
other programmatic efforts (e.g., the development of the National TRU Waste Management Plan). This 
contractor led, complex-wide effort validated those other efforts as well as developed further integration 

opportunities. 
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TRU Baseline Waste Disposition Map PREDECISIONAL DRAFT 

HAN01 

HAN02 

HAN03 

HAN04 

HANOS 

HAN06 

INEL3 

INEL4 

INEL 1 

INEL2.3 

INEL2.2 

INEL2.1 

I Site/ TAU Stream 

Hanford 
' , CH TRU Suspect Drums 

'CH TRU Suspect Boxes 

1 

CH TRU Stored/New 

CH TRU-PCB 

Stored RH-TRU 

RH-Newly Generated 

INEEL 

CH TRU Drums 

CH TRU Boxes/Bins 

Mixed alpha-LLW 

CH Non-Mixed (TSA) 

CH Non-Mixed (ASB) 

Remote Handled 

I 
Legacy 
Volume 

7,733m3 

Total 
Generation 
Volume 

Waste Processing I 

r--+? 
2m3 

7, 130m3 Om" 

Retrieval 
.------------1.i Characterization 1------. 

A 527m3 from Hanford 
ER Program 

1,121m3 6,306m3 

A 1.59m3 

From Offsite (AMES, LBL) 

73m3 Om3 

am> 

.-------------7,130m3 

3,673m3 

WRAP 11 ,11 3m' 
- 6,184m3 CH 

Repackaging 1-----• 1om3 ? 

T Plant 
or M-91 Facility 1------1_, 1_1_s_m_' __ __. 

.+--.!!Om3!!!!::_ __ ,11.~666~ m~
3 _...J-----;-

1 
_
8
;;

7
;;:;
0

::::m'' ----.i RH Repackaging 

16,261m3 

Legacy 
Volume 

7,972m3 

Total 
Generation 
Volume 

A 967m3 from RF 

18,01 Sm" Om3 

21,381m3 Om3 3,100m3 

24,577m3 Om" 

730m3 am> 

25m3 Om" 
5m3 

88m3 am> 

A 11m3 RH TRU from Mound 

A 14m3 RH TRU from Bettis 

A 38.2m3 RH TRU from AN L-E 

A 0.4m3 from NTS ER 
3,200m3 Treated Heavy Metals 

(Listed & Characteristic) 

' I 

AMWTP 

SWEPP 
Characterization 

30,066m3 

3,100m3 

3,600m3 metals 

(Delisted) 

A 
1,550m3 TRU _____ _ 

from ER Pit 9 

ICPP 
Repackage 

& Certification 

INEEL RH: 93m3 

Offsite RH: 63.2m3 

Disposal 

Hanford 
LLW 

Disposal 

WIPP Disposal 

A 

A 

MLLW Disposal A 
Commercial 
Metal Melt 

WIPP Disposal A 

I 

I ~ 14/28/97 
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TRU Baseline Waste Disposition Map 

I Site/ TAU Stream I 
LANL 

LANL2.1 CH TRU in Drums 

LANL2.2 CH TRU in SWB's 

Legacy 
Volume 

4,7O7m3 

Bm' 

Total 
Generation 
Volume 

Om3 

Om3 

A 71m3 From 
LANL ER 

PREDECISIONAL DRAFT 

Mobile 
RTR 

Waste Processing 

LANL 

CMR, Wing 9 
Hot Cells 

I Disposal 

6,458m3 

38m3 

LANL2.3 CH TRU Not 1n drums 
3,755m' Om' Retrieval WCRRF 

Size Red. TBD, Mobile Size 
Reduction/Decon 

5Om3 8,474m3 

WIPP Disposal 

LANL2.4 

LANL2.5 

MNDO1 

MNDO2 

NTS5 

NTS6 

NTS7 

NTSB 

NTS9 

NTS1O 

NTS11 

NTS 12 

RH TRU 

Newly Generated 

Mound 

CH-TRU drums 

CH-TRU boxes 

NTS 
Newly Generated (WEF) 

Legacy MTRU Drums 

Legacy MTRU Boxes 

ALVI (ITRI) (Biowaste) 

EG&G (R&D Lab waste) 

Lynchburg (standards) 

Classified RF TRU 

V3XA Spheres 

93m3 

Om3 

Legacy 
Volume 

24m3 

25Om3 

Legacy 
Volume 

Om' 

34Om3 

267m' 

O.2m3 

O.6m3 

3.2m3 

54m3 

6m3 

1-2 I KEY: El 

Om3 

1,266m3 

Total 
Generation 
Volume 

17m3 

Om3 

Total 
Generation 
Volume 

3m3 

Om3 

Om3 

Om3 

Om' 

Om3 

om' 

Om3 

Retrieval 

WCRRF 
Size Reduction 

RANT Loading 
Facility 

~ To SAS 
Repackage, 
Sort, Size 

. Reduce 

255m3 

A 

1,928m3 

On-site asm' WEF On-site 
Commercial --- Repackag- ,__.._.- Commercial 

RTR 41Om' ing 67Om' Mobile NOA 
H.S. Gas 

67Om3 

s02c 
Storage 

WIPP Disposal 

I Rocky Flats! ISNL I El I NTS I I Hanford I m:11 !commercial 11 LANL 11 West Valley I Interface: A 

I 

A 

A 
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TAU Baseline Waste Disposition Map 

I Site/ TAU Stream 

OR1 

OR2 

OR3 

RF1 

A RF2 

RF3 

SQ-TRU-1 

SQ-TRU-2 

SNL1 

Rocky Flats 
Legacy TRU (CH) 

CH-TRU New Gen. 

' Conversion of Residues 

Small Quantity 
Sites 

CH Waste 

I 1997 
Ending 
Inventory 

927m3 

542m3 

736m3 

2,205m3 

Legacy 
Volume 

1,303m3 

0m3 

0m3 

1,303m3 

Legacy 
Volume 

56.37m3 

594.4m3 

650.77m3 

Legacy 
Volume 

6m3 

Generation 
Volume 
(1998-2070) 

380m3 

190m3 

10m3 

580m3 

Total 
Generation 
Volume 

Om3 

1,460m3 

12,065m3 

13,525m3 

Total 
Generation 
Volume 

258.86m3 

13.23m3 

272.09m3 

Total 
Generation 
Volume 

5m3 

--
PREDECISIONAL DRAFT 

456m3 

I Waste Processing I 
;, 2007 

Generators will certify & package waste to WI PP WAC 

< 2007 

511 m3 

OR 
Privatization 

Initiative 

AMWTP A 
949m3 

RF 
Repackage 

TBD 

LANL 

12,065m3 

SNL2 __ 1_m_
3 
___ 19_m_

3 
___ ,._ ______ Charact., Processing A 

SNL3 
0.6m3 2m3 

7.6m3 26m3 

1-3 

Packaging, Loading 

CMR, Wing 9 
Hot Cells A 

- - .. .. ... .... -
Disposal 

WIPP Disposal A 

847m3 

WIPP Disposal A 

WIPP Disposal A 



TRU Baseline Waste Disposition Map 

I Site/ TAU Stream I 
Tolal 

Legacy Generation 
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2943m3 Om3 
SRS 1 

SRS2 
205m3 Om3 

SRS3 
1581m3 Om3 

SRS4 
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SRS6 

SRS7 
3631m3 om3 
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SRS9 
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1m3 om3 
SRS10 

om3 
SRS 11 

3.389m3 

<1m3 

10.159m3 3.389m3 

Total 
Legacy Generation 
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Volume Volume 

WV-TRU-1 RH Oversized Metals 27om3 Om3 

WV-TRU-2 RH Debris 
195m3 Om' 
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WV-TRU-3 CH Debris 

520m' 28m" 

PREDECISIONAL DRAFT 

I Waste Processing I 
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t< " ·, ~J ': .. ,; "" .. ~ 
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Offsite 
Treatment 
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._5_4_8m_' __ Disposition 
not yet specified 
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Attachment 2 

TRU Waste Disposition Map 
for Preferred Alternative 
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TRU Alternative Waste Disposition Map PREDECISIONAL DRAFT 

HAN01 

HAN02 

HAN03 

HAN04 

HAN05 

HAN06 

INEL3 

INEL4 

INEL 1 

INEL2.3 

INEL2.2 

INEL2.1 

I Site / TAU Stream 

Hanford 

CH TAU Suspect Drums 

'CH TAU Suspect Boxes 

CH TAU Stored/New 

CH TAU-PCB 

INEEL 

CH TAU Drums 

CH TAU Boxes/Bins 
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CH Non-Mixed (TSA) 
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Remote Handled 

I Waste Processing I 
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527m3 from OR A 

- 6,119m3 

A 372m3 
.LI. from SAS 
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A 2,943m3 from SAS 
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SWEPP 
Characterization 
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A 

A 

I 
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TRU Alternative Waste Disposition Map 

I Site / TAU Stream I 
Total 

LANL 
Legacy Generation 
Volume Volume 

LANL2.1 CH TRU in Drums 
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TAU Alternative Waste Disposition Map 

OR1 

OR2 

OR3 

RF1 

A RF2 

RF3 

SQ-TRU-1 

SQ-TRU-2 

I Site I TAU Stream 

Rocky Flats 
Legacy TAU (CH) 

CH-TAU New Gen. 

Conversion of Residues 

Small Quantity 
Sites 

CH Waste 

I 
1997 
Ending 
Inventory 

927m3 

542m3 

736m3 

2,205m3 

Legacy 
Volume 

1,303m3 

0m3 

0m3 

Legacy 
Volume 

56.37m3 

594.4m3 

Generation 
Volume 
(1998-2070) 

380m3 

190m3 

10m3 

580m3 

Total 
Generation 
Volume 

0m3 

1,460m3 

12,065m3 

Total 
Generation 
Volume 

258.86m3 

13.23m3 

PREDECISIONAL DRAFT 

Waste Processing 

OR 
Privatization 

Initiative 

A 

A 

A 

,,,. 

I 

847m3 

Waste Charact. ~--------, 
.-----+i and Certification 

949m3 

RF 
Repackage 12,065m3 

1967m
3 

----------• . . A 

Consilidation 
Where Appropriate 

1,796m3 

Disposal 

WIPP Disposal 
I 

WIPP Disposal 

WIPP Disposal 

I 

A 

A 

A 

2-3 I KEY: mm! m i#%61Gi !Rocky Flats! SNL - ~ !Hanford I Ill jcommercial l ~ I West Valley J 1nterface: A 5/2/97 



TAU Alternative Waste Disposition Map PREDECISIONAL DRAFT 

SNL1 

SNL2 

SNL3 

SRS 1 

SRS 2 

SRS3 

SRS4 

SRS6 
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SRS8 

SRS9 
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Poly Bags, HEPA Filters 

Black Boxes 

Casks 

Small Steel Boxes 

Remote Handled Waste 

Newly generated 

Rocky Flats Ash 

West Valley 

RH Oversized Metals 

RH Debris 

CH Debris 

I 
Legacy 
Volume 

6m3 

1m3 

0.6m3 

Legacy 
Volume 

2943m3 

205m3 

1581m3 

677m3 

178m3 

3631m3 

298m3 

645m3 

1m3 

Qm3 

<1m3 

10,159m3 

Legacy 
Volume 

270m3 

195m3 

55m3 

520m3 

Total 

I Waste Processing I 
Generation 
Volume 

5m3 

LANL 
19m3 _____ .._ ____ ___,., Charact., Processing A 

2m3 

Total 
Generation 
Volume 

Qm3 

Qm3 

Qm3 

Qm3 

Qm3 

Qm3 

Qm3 

Om3 

Om3 

3389m3 

3,389m3 

Total 
Generation 
Volume 

Qm3 

Om3 

28m3 

28m3 

Packaging, Loading 

CMR, Wing 9 
Hot Cells 

AMWTP 

A 

A 

Pu239 

37~ 

~ A 

A 2.4m3 from Hanfo rd 

A 291m3 

from Mound 

1,695m3 

Package 8-72 

1,694m3 

Characterization, 
Size Reduction, 

Repackaging 

305m3 

4,945m3 

Disposal I 

LLW Disposal 

WIPP Disposal A 

WIPP Disposal A 

2-4 I KEY: mm m i#§i,fimi iRocky Flats I SNL Em~ !Hanford lllJD !commerciarj ~ I West Valley I Interface: A 4/28/97 
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Attachment 3 

MLLW Enhanced March 
Baseline Disposition Map 
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MLLW Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site I MLLW Stream I 
Total 

Legacy Generation 
Volume Volume 

OH-FN-10-1 
0m3 332m3 

OH-FN-10-2 
55m3 650m3 

OH-FN-10-3 
1m3 105m3 

OH-FN-10-4 0.1m3 9m3 

OH-FN-10-5 
370m3 0m3 

OH-FN-10-6 
60m3 600m3 

OH-FN-10-7 0m3 50m3 

OH-FN-10-8 300m3 200m3 

786.1m3 1946m3 

Total 
Legacy Generation 
Volume Volume 

Hanford 
284m3 Qm3 

Han-MLLW-1 

Han-MLLW-2 
46m3 1,903m3 

Han-MLLW-3 
81m3 25,735m3 

Han-MLLW-4 
830m3 Qm3 

Han-MLLW-5 2,367m 0m3 

Han-MLLW-6 
287m3 647m3 

Han-MLLW-7 
3,147m 26,135m3 

Han-MLLW-8 
151m3 274m3 

Han-MLLW-9 
571m3 1,055m3 

Han-MLLW-10 
151m3 139m3 

Han-MLLW-11 
1.5m3 1m3 

Han-MLLW-12 
61.6m3 3,420m3 

Han-MLLW-13 230m3 264m3 

Han-MLLW-14 1.3m3 Om3 

8209.4m3 59,573m3 

A 379m3 

From various small sites 

3-1 IKEY= mm 

A OH-FN-08-4 
OH-FN-08-3 
Potential Nuclear 
Materials Interface 

I , ___ _ 

Treatment I 

905m3 

690m3 

1,137m3 

A 15m3 from Fernald LLW ----,________ ? 

A 20m3 from Fernald ER _____r-~ · 

Non-Thermal 
Stabilization 

Non-Thermal 
Macroencaps. 

Thermal Contract 
StabilJOrganic 

Destruction 

Stabilization 
WRAP1 

6,602m3 

58,712m3 

2,051m3 

580m3 

Amalgamation 1------=2aas;,;;m_
3 
---~ 

WRAP1 

RH-Treatment 
(M-91 Facility) 

986.4m3 

74.1m3 

Disposal 

NTS LLW 
Disposal 

Commercial 
Disposal 

Hanford 
LLW 

Disposal 

Hanford 
Subtitle C 
Disposal 

A 60,868m3 

From Rocky Flats 

522m3 

Hanford 
T Plant .,_ ____ .,.? 

1----------------4.:.1a.a9.:.9;,;;m~
3• Hanford 

Reuse 

A 

A 

!Rocky Flatsl SNL E I NTS II Hanford I IIJD ICommercial 11 LANL 11 West Valley I Interface: A 

-•-
I 

4/28/97 
Enhanced 
March TYP 



MLLW Baseline Waste Disposition Map 

A From Offsite 

11 .64m3 

NTS 1 

NTS2 

NTS 4 

I Site / MLLW Stream 

Mercury Debris 

Waste Water 

PCB Liquids, Sludge 

Sludges/Liquids 

Combustibles 

Debris 

Elemental Lead 

Metals 

HEPA Filters 

Lead Casks 

Na Bearing Waste 

LANL 

NTS 

Cotter Concentrate 

I 
Total 

Legacy Generation 
Volume Volume 

8.8m3 1.4m3 

9.97m3 22.9m3 

2.6m3 2.3m3 

50.26m3 15.64m3 

67.3m3 115.6m3 

37.6m3 31.5m3 

225.1m3 116.4m3 

105.5m3 38.6m3 

43.3m3 56.2m3 

73.15m3 3.17m3 

343.66m3 329.3m3 

967.24m3 733.01m3 

Total 
Legacy Generation 
Volume Volume 

496.4m3 441m3 

27.6m3 

524m3 441m3 

Total 
Legacy Generation 
Volume Volume 

0.4m3 Om3 

31.7m3 Om3 

261m3 Om3 

293.1m3 Om3 

PREDECISIONAL DRAFT 

A ER Filtration I Treatment I 
Air Strip: 159m3 • 

6m3 

13m3 

Generator -
' _ Treatm~nt _; 

Commercial 
Macroencaps. 

Debris 
Treatment 

Filter Leach 

Sodium Processing 
Facility 

A 3.200m' 
From LANL ERDD-5 

Commercial 
Treatment 

16m3 

Commercial 
15.7m3 

Treatment 

A 

A 

A 

73.3m3 

Disposal 

Subtitle C 
Disposal 
Facility 

76.3m3 
1---......;..;.;.;.......; ___ _.., Lead Recycle 

Commercial 
Disposal 

NTS 
Off-site 31.4m3 to 157m3 

A 
Disposal 

Commercial 
Recycle/ 
Disposal 

I 

3-2 I KEY: mm . . PMG!iGI I Rocky Flats I jsNL I ~ IIHanford imml jcommercial i r~ 11 West Valley I interface: A I :~~~~~ed 
March TYP 
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MLLW Baseline Waste Disposition Map PREDECISIONAL DRAFT 

OR-MLLW-1 

OR-MLLW-4 

OR-MLLW-5 

OR-MLLW-2 

OR-MLLW-3 

OR-MLLW-6 

RFETS1 

RFETS4 

RFETSS 

RFETS6 

RFETS7 

J Site/ MLLW Stream 

lncinerable Solids 

-PCB Soils & Debris 
-lnorg. Solids & Sludge 
-Heterogeneous Debris 
-Elemental Haz. Metals 
-Reactive Metals 
-Special Wastes 

Rocky Flats 
Routine Ops./ 
Deact. Solids 

Wastewater 

Misc. Liquids 

Organic Liquid 

Pondcrete/Saltcrete 

I 
1997 
Ending 
Inventory 

391m3 

714m3 

Generation 
Volume 
(1998-2070) 

1,242m3 

A OR Direct Wastewaters 
(MLLW: 121,803 m3/yr) 

Treatment I 
A 

LLW Contain. Aqueous Waste 
(Inventory: 160m>) 
(Annual Gen.: 7 m>/yr) 

A ER Wastewater 
...---------- 2,492,782m3 

Disposal 

OR 
Discharge 

A 6,084m3 Offsite MLLW ------a.t 

A 4,010m
3 

Offsite MLLW ---i____...-;;;;:;;;;;;~,,_l 
714m3 2,220m3 

6,767m3 

58m3 

6,Q94m3 

14,738m3 

Legacy 
Volume 

4,323m3 

Input from RF 

14,168m3 

Om3 

4,899m3 

27,292m3 

Total 
Generation 
Volume 

1,957m3 

ER Program: 42,000m3 

Input from RF 
D&D Program: 12,412m3 

Om3 60,518m3 

12m3 20m3 

108m3 Om3 

12,294m3 Om3 

16,737m3 116,987m3 

29,469m3 

Commercial 
Treatment 

(Broad Spectrum) 

31,986m3 

29,469m' 
31 ,399m3 

r-- - -­
t-----'---------~ 

Commercial 
Disposal 

Offsite Disposal 
at Hanford 

Offsite Commercial 
Disposal 

1-=;::.. _________ .;;12;;::,2;;;9;.:4:;;m~' --~ Offsite Commercial 
Disposal 

- - - · indicates future opportunity as economics dictate 

3-3 I KEY: DEi ~ . , jRocky Flatsi!SNL I jNTs j jHanford JIID lc ommercial JJ LANL 11 West Valley J 1nterface: A 

A 

A 

A 

4/28/97 
Enhanced 
March TYP 



MLLW Baseline Waste Disposition Map 

LMWTG1.2 

LMWTG1 .1, 
2, 3,13 

LMWTG3 

LMWTG14 

LMWTG?,11 

LMWTGB 

LMWTG2,9 

LMWTG10 

LMWTG7 

LMWTG12 

LMWTG15 

SRS-16 

SRS-18 

SRS-19 

SRS-13 

SRS-14 

SRS-15 

SRS-12 

SRS-17 

I Site/ MLLW Stream 

SNL 
Inorganic Debris w/ expl. 

Inorganic Debris w/ reac. 

Reactive Metals 

Aqueous Liquids-Corr. 

Organic liq.-S. Cocktails 

Organic Debris 

Inorganic Debris 

Heterogeneous Debris 

Organic liquids 

Organic Debris w/ TCLP 

Soils 

Septage 

Mercury 

PCB Cont. liq. & Sol. 

Soils 

Debris 

Heavy Metal contam. 

Lead 

-

I Total 
Legacy Generation 
Volume Volume 

1.4m3 Om3 

1.4m3 Om3 

0.2m3 Om3 

0.4m3 0.2m3 

2.7m3 Om3 

28m3 2m3 

7m' 14m3 

29m3 2m3 

10m3 1m3 

0.6m3 Om3 

A FromSNLER 
SNL-ER-4: 365m3 

1m3 1m3 

5m3 Om3 

86.7m3 20.2m3 

Total 
Legacy Generation 
Volume Volume 

1.3m3 3.2m3 

0.4m3 3.2m3 

?m3 ?mJ 

38.4m3 600m3 

2,542.2m3 Om' 

141m3 37m3 

1,314m3 1,189m3 

110m3 4m3 

- -

2,617m3 

PREDECISIONAL DRAFT 

34.6m3 

.. 

Treatment 

SNL 
Thermal 

Desorption 

Commercial 
Treatment 

SNL 
SWEETS 

I 

3m3 

7m' 

1.0m3 

A 

4m3 

29.3m3 

0.1m3 

1.0m' 

A _ 4.6m' .-----• ~ ,-,.=:;;.__ ____ _ 

------.. • I 

A 

145m3 

Comm. Macro. 
Soil Treatment 

0.45m3 

84.5m3 

A Decon. 
'----------' soils 

3213.6m3 

1111 . . 
Qj 

73.9m3 

_J 

43.8m3 

I 867.5m
3 

• 

Disposal 

NTS Disposal A 

Commercial 
Disposal 

Hanford or 
Commercial 
Subtitle C 
Disposal 

SRS 
Lead Recycle 

E-area Vault 
Disposal 

I 

I Rocky Flats I ISNL IE I NTS I !Hanford I lliJ I commercial 11 LANL 11 West Valley I Interface: A I 5/2/97 
Enhanced 
March TYP _____ ,.. __ 
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MLLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site/ MLLW Stream 

OH-FN-1 0-1 

OH-FN-10-2 

OH-FN-10-3 

OH-FN-10-4 

OH-FN-10-5 

OH-FN-10-6 

OH-FN-10-7 

OH-FN-10-8 

4-1 

I 
Legacy 
Volume 

Om3 

55m3 

1m3 

0.1m3 

Treatment I Disposal 

Total 
Generation 
Volume 

332m3 ----- 1------- .. Discharge 

650m3 

105m3 

Washing 

9m3 

Fernald 
Neutralization 

National 

NTSLLW A 
Disposal 

Macroencap. A 
~-~ I MLLW Disposal I 

~-N- at-io_n_a_1_H_g_~l1-A ________ :~~~~~~~~~~:::~H_a_n_f_o_rd_ S_u-bt-it-le- c~ : 
~ Retort/Amal. : Ill I Disposal I 

I 

I 11 A 
------------------------------------------.i Commercial 370m3 Om3 

60m3 

Om3 

300m3 

786.1m3 

I KEY: Imm 

600m3 120-180m3 A 

50m3 National 

200m3 Stabilization A 
~-~ 

480-540m3 

1946m3 
WERF 

incineration 

A 15m3 from Fernald LLW .=J--+ 
A ? 

382m3 from Fernald ER 

A 

I Disposal I 
1~-----~ 1 
~- --- ------ ] 

I Rocky Flats I ISNL IE I NTS I I Hanford I ml !commercial 11 LANL 11 West Valley I Interface: A 1 4/29/97 



MLLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / MLLW Stream I 

Han-MLLW-1 

Han-MLLW-2 

Han-MLLW-3 

Han-MLLW-4 

Han-MLLW-5 

Han-MLLW-6 

Han-MLLW-7 

Han-MLLW-10 

Han-MLLW-8 

Han-MLLW-9 

Han-MLLW-11 

Han-MLLW-12 

Han-MLLW-13 

Han-MLLW-14 

Hanford 
Backlog Soils 

ETF Solids 

SST Long-Length Equip. 

Basin Solidified Liquids 

Basin Solids 

Inorganic Solids 

Debris 

Inorganic Lab Packs 

Organic Lab Packs 

Organic Solids 

Elemental Mercury 

Generalized RH 

Elemental Lead 

Legacy 
Volume 

284m3 

46m3 

81m3 

830m3 

2,367m 

287m3 

3,147m 

151m3 

151m3 

571m3 

1.5m3 

61 .6m3 

230m3 

1.3m3 

8209.4m3 

A 60,868m3 

From Rocky Flats 

A 3,786m3 

From SAS 

Total 
Generation 
Volume 

Om, 

1,903m3 

25,735m3 

Om3 

Om, 

647m3 

26,135m3 

139m3 

1,451m3 

274m3 

.. 

Treatment 

National 
Stabilization 

Contract 

INEEL WERF 
Incineration 

65,896m3 

145m3 

Disposal 

Hanford 
LLW 

Disposal 

Hanford 
Subtitle C 
Disposal 

1,055m3 1---_._-'6"'0.::.;om.;;.'_.iThermal Contract 6oom' 
________ __. Stabil./Organic f----......;=~------1 

1m3 

3,420m3 

264m3 

Om3 

59,573m3 

'------? 

Destruction 

Amalgamation 
WRAP1 

RH-Treatment 
(M-91 Facility) 

25m3 

986.4m3 

74.1m3 
Hanford 
T Plant e----------------1• Hanford 

'---------' 419.9m' Reuse 

A 570m3 

From OR Broad Spectrum 

I 

522m3 

4-2 I KEY: mrm . - ;;g;,em, Rocky Flats SNL = ~!Hanford 11& !commercial 11 LANL 11 West Valley I Interface: A 1 4/28/97 

••••••••••••••••••••••••••••••••••••••••••• 



--
MLLW Alternative Waste Disposition Map 

I Site/ MLLW Stream 

A.From Offsite 

11 .64m3 

INEEL 
Mercury Debris 

Waste Water 

PCB Liquids, Sludge 

Sludges/Liquids 

Combustibles 

Debris 

Elemental Lead 

Metals 

HEPA Filters 

Lead Casks 

Na Bearing Waste 

I 
Legacy 
Volume 

8.Bm3 

9.97m3 

2.6m3 

50.26m3 

67.3m3 

37.6m3 

225.1m3 

105.5m3 

43.3m3 

73.15m3 

343.66m3 

967.24m3 

Total 
Generation 
Volume 

1.4m3 

22.9m3 

2.3m3 

15.64m3 

11 5.6m3 

31.5m3 

116.4m3 

38.6m3 

56.2m3 

3.17m3 

329.3m3 

733.01m3 

-
PREDECISIONAL DRAFT 

A ER Filtration 
Air Strip: 159m3 

6m3 

13m3 

Treatment 

Nat. Procurement 
Hg Retort 

Generator 
Treatment 

Commercial 
Macroencaps. 

Debris 
Treatment I 

I 

-------­Filter Leach 
Cask 

Dismantlement 
Sodium Processing 

Facility 

73.3m3 

76.3m3 

.-
Disposal 

Subtitle C 
Disposal 
Facility 

Lead Recycle 

- . -
I 

4-3 I KEY: lm:D • · ii{IU,,k] jRocky Flats! I~ E ~IHanfordlll!D !commercial I I ~I I West Valley I Interface: A I 4/24/97 



MLLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site I MLLW Stream 

LA-W906-12,19 

LA-W913-15 

LA-W916 

LA-W917-18,26 

LA-W920,25 

LA-W922 

LA-W921 ,24 

LA-W928 

LA-W930-31 

LANL 

Combustible Liquids 

Aqueous Waste with 
Heavy Metals 

Water Reactive 

Gas Cylinders 

Mercury 

Noncombustible Debris 

Dewatered Sludges 

Lead for Decon 

4-4 

I 
Total 

Legacy Generation 
Volume Volume 

87m3 73.22m3 

3.4m3 2.86m3 

6m3 5.05m3 

Treatment 

WERF 
Stabilization 

National 
Stabilization 

I Disposal I 

,--- -------
1 MLLW Disposal I 
,---- ------, 1 

I Hanford Subtitle C I 
I Disposal I 
I :========: I 

----~.
1 

Commercial I 

: Disposal : 

I DOE I 
I I 

____________ LANL Compressed 
Gas Treatment 1------------1 

1.8m3 1.51m3 
I LLW Disposal I 
I __________ _, 

18.8m3 15.82m3 

5.6m3 4.71m3 

67m3 56.39m3 

268.2m3 225.72m3 

66.2m3 55.7m3 

A From LANL ER 
ERDD-5: 3,200m3 

IKEY: Imm 

National Hg 
Retort/AmaL 

National 
Macroencap_ 

National 
Decon 

Lead 
Recycle 

EJll ~l!Hanfordlm:ml jcommercial j ~ I West Valley j 1nterface: A. I 4110191 

···························~~-··-····~·· •• 
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MLLW Alternative Waste Disposition Map 

I Site I MLLW Stream 

NTS 1 

NTS 2 

NTS4 

NTS 

Cotter Concentrate 

I 
Total 

Legacy Generation 
Volume Volume 

0.4m3 Om, 

31 .7m3 Om, 

261m3 Om, 

293.1m3 Om, 

PREDECISIONAL DRAFT 

Treatment 

Commercial 
Vitrification 

Off-site 

Commercial 
Recycle/ 
Disposal 

I 

A 

A 

-
Disposal 

NTS 
Disposal 

I 

A 

4·5 I KEY: 111m • - ;;;;,mu iRocky Flats l SNL - ~IHanfordlllJD !commercial I I LANL 11 West Valley I interface: A 1 4/28/97 



MLLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site/ MLLW Stream 

OR-MLLW-1 

OR-MLLW-4 

OR-MLLW-5 

OR-MLLW-2 

OR-MLLW-3 

OR-MLLW-6 

Containerized 
Aqueous Waste 

lncinerable Liquids 

lncinerable Solids 

Balance·ot Inventory 

-PCB Soils & Debris 
-lnorg. Solids & Sludge 
-Heterogeneous Debris 
-Elemental Haz. Metals 
-Reactive Metals 
-Special Wastes 

I 
1997 
Ending 
Inventory 

391m3 

714m3 

Generation 
Volume 
(1998-2070) 

1,242m3 

4,763m3 

A OR Direct Wastewaters 
(MLLW: 121,803 m3/yr) 

A 6,084m3 Offsite MLLW ------~ 

Treatment I 
A 

LLW Contain. Aqueous Waste 
(Inventory: 160ml ) 
(Annual Gen.: 7 mJ/yr) 

A ER Wastewater 
---------- 2,492,782m3 

A 4,010ml Offsite MLLW ~ --------~ 

714m3 2,220m3 

6,767m3 14,168m3 

58m3 0m3 

31,4 16m3 

Commercial A 6,094m3 4,899m3 
Treatment 

(Broad Spectrum) 570m3 

14,738m3 27 ,292m3 
145m3 

2,917m3 2,772m3 

Disposal 

OR 
Discharge 

Commercial 
Disposal 

Hanford 
Subtitle C 
Disposal 

A 

A 

4-6 I KEY: llmD • . m@nn !Rocky Flats I~ m ~I !Hanford I 11D !commercial I I~ I West Valley I Interface: A 4/28/97 
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MLLW Alternative Waste Disposition Map 

RFETS1 

I Site I MLLW Stream 

Rocky Flats 
Routine Ops./ 
Deact. Solids 

Wastewater 

Misc. Liquids 

I 

Legacy 
Volume 

4,323m3 

Input from RF 

Total 
Generation 
Volume 

1,957m3 

ER Program: 42,000m3 

Input from RF 
D&D Program: 12,412m3 

Om3 60,598m3 

12m3 20m3 

108m3 Om3 

- ._,.. ___ ,- _...,. _ .. - .... . - --~ --- -

PREDECISIONAL DRAFT 

20m3 

29,469m3 

Treatment 

DOE 
Incineration/ 

National 
Sta bi I ization 

I 

A 

A 

A RFETS-GW-3 
80m3 ------r::=-:-;:-::-::;:-::-::-=:-:-:-i .-------t• I Onslte Wastewater minimal 

Treatment 

A 

29,469m3 31,399m3 

Disposal 

Offsite Disposal 
at Hanford 

I 

A 

RFETS4 

RFETS5 

RFETS6 

RFETS7 

Organic Liquid 

Pondcrete/Saltcrete ....,.....;1.;;;2:,;;,2;;.94""m.;..' _...;;;om""'------------+-I Offsite Commercial 1-A ___________ 12_,2_9_4_m_
3 
--~ Offsite Commercial 

Treatment Disposal 

4-7 
IKEY: mm !Rocky Flats! ISNL J E I NTS I !Hanford 11111 !Commercial 11 LANL 11 West Valley I Interface: A I 5/2/97 



MLLW Alternative Waste Disposition Map 

I Site/ MLLW Stream 

LMWTG1.1 , 
2, 3,13 

LMWTG1 .2 

LMWTG2,9 

LMWTG14 

LMWTG3 

LMWTG7,11 

LMWTG7,11 

LMWTG10 

LMWTGB 

LMWTG12 

LMWTG7,11 

LMWTG15 

SN[ 
Inorganic Debris & 
Reactive Metals 

Inorganic Debris (with 
explosives) 

Inorganic Debris 

Aqueous Liquids-Corr. , 

Reactive Metals 

High Tritium 
Organic liquid 

Organic Liq.-S. Cocktails 

Heterogeneous Debris 

Organic Debris 

Organic Debris w/ TCLP 

Organic liquids 

Soils 

I 
Total 

Legacy Generation 
Volume Volume 

1.4m3 Om3 

1.4m3 Om3 

7m3 14m3 

0.4m3 0.2m3 

0.2m3 Om3 

6m3 Om3 

2.7m3 Om3 

29m3 2m3 

28m3 2m3 

0.6m3 Om3 

4m3 1m3 

1m3 1m3 

5m3 Om3 

86.7m3 20.2m3 

A FromSNLER 
SNL-ER-4: 365m3 

A From RF 
20m3 

PREDECISIONAL DRAFT 

Treatment I Disposal I 

Deactivation 1m3 

NTSLLW 
Disposal 

Detonation 1m3 

National 25m3 

Macroencap. Commercial 
LLW Disposal 

SNL 1.1m' 
Treatment 

SNL 9m3 Hanford 
Stablllzatlon 

I 
Disposal 

0.1m3 

29.2m3 3m3 I 
_J 4m3 

32.4m3 

Thermal 
Desorption 

Commercial 500m3 

Stabilization 

SNL 1m3 Commercial 

J 
SWEETS Haz. Disposal 

4-8 I KEY: lmD! • · j@,Q4q jRocky Flatsl SNL EiJ ~ IHanfordlllJD !Commercial I I LANL 11 West Valley I Interface: A 6/10/97 

., . .., . ' .............. 



----
MLLW Alternative Waste Disposition Map 

I Site / MLLW Stream I 
Total 

Legacy Generation 
Volume Volume 

SRS-16 Mercury 
1.3m3 3.2m3 

SRS-18 PCB Cont. Liq. & Sol. 
0.4m3 3.2m3 

?mJ ?m' 
SRS-19 Soils 

SRS-1 3 Debris 
38.4m3 600m3 

SRS-14 Heavy Metal contam. 
2,542.2m3 om• 

141m3 37m3 

SRS-15 

SRS-12 lncinerable Liq. & Solids 
1,314m3 1.189m3 

SRS-17 Aqueous Liquid 
110m3 4m3 

4,147.3m3 1,836.4m3 

A 900m3 From 
SAS ER 

4-9 JKev:& 

- - -
PREDECISIONAL DRAFT 

Treatment 

National Hg 
Retort/Amal. 

ORTSCA 
Incineration · 

National 
Macroencap. 

SRS 
Macroencap. 

SRS Duratec 
Vitrification 

SRS 
Ion Exchange 

I Disposal 

Hanford or 
Commercial 
Subtitle C 
Disposal 

SRS 
1------------------1• Lead Recycle 

I 
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LLW, sew Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site/ Waste Stream 

A OH-FN-08-1 

I 
OH-FN-08-2 
OH-FN-08-3 
OH-FN-08-4 
Potential Nuclear 

Waste Processing I Disposal I 
Materials Interface 

Total Non-contaminated 
Legacy Generation 
Volume Volume 

NTS/OSDF A 
1,605m3 12,005m3 4,808m3 (path not yet 

OH-FN-11-1 defined) 
2,787m3 (Soil) 

OH-FN-11 -2 10,633m3 2,285m3 10,131m3 

NTS A Disposal 
4,246m3 0m3 

OH-FN-11-3 

Process Equipment (ER and D&D) --- 965m3 

OH-FN-11-4 
3,638m3 965m3 3,638m3 

Commercial 140m3 

Recycle 
A Metal Melt 

OH-FN-11-5 
509m3 0m3 1,018m3 

525m3 

37.5m3 

OH-FN-11-6 
152m3 0m3 

137m3 Resins 

OH-FN-11-7 34.5m3 0m3 

OH-FN-11-8 
-

________________ 1_s_m_

3 

___ M_L_LW--~ ----------

3

•

33

0Jm

3 

Return to vendor 
-------~~• Handoff 

3m3 0m3 OR 

OH-FN-11-9 
1,359m3 9,253m3 7,282m3 

22,179.5m3 15,706m3 

5-1 
1

KEY: m 



LLW, sew Baseline Waste Disposition Map 

I Site / Waste Stream 

RL-LLW1-A1 

RL-LLW1-A3 

RL-LLW1-A4 

RL-LLW1-A2 

RL-LLW3-A1 

RL-LLMW-A1 

RL-HAZ1-A1 

RL-HAZ1-A2 

RL-HAZ1-A3 

RL-HAZ1-A4 

Hanford 

LLW Cat 1 Solids 

LLW Cat I Liquids 

LLW Cat 3 Solids 

. . . . . . 
Bulk Liquids 

Bulk Solids 

Reactive Metals 

A 37,990m3 __J 
From various small sites 

I 
Total 

Legacy Generation 
Volume Volume 

Om3 76,406m3 

Om3 5,452m3 

Om3 27,070m3 

40m3 76m3 

Om3 43,334m3 

1m3 Om3 

Om3 943m3 

Om3 832m3 

Om3 970m3 

Om3 28m3 

41m3 155,111 m3 

PREDECISIONAL DRAFT 

Waste Processing I 

Verification 
& Certification 

Commercial 
Compaction 

Commercial 
Treatment 

Stabilization 
inHIC's 

Storage ? 

Commercial 
Haz. Waste 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Disposal 

Hanford Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

5-2 I KEY: - m ii§iif ml j Rocky Flats! SNL - ~!Hanford,. !commercial 11 LANL 11 West Valley I Interface: A I ~~h3:~:ed 
- · MarchTYP 

I 



- • - - - - - , ,a,. - -- .... - - -- -. -.-. 
LLW Enhanced March Basel ine Waste Disposition Map PREDECISIONAL DRAFT 

I Site I Waste Stream I Waste Processing I Disposal I 
INEEL 

Legacy 
Volume 

Total 
Generation 
Volume (FY2004 to FY2035) Offsite 

Disposal A 
INEL-LLW-1a 

INEL-LLW-1b 

INEL-LLW-1d 

INEL-LLW-2a 

INEL-LLW-2b 

INEL-LLW-2c 

Non-Treated 
Remote-Handled 
LLW 

Non-Treatable 
Contact-Handled 
LLW from routine 
generators 

Non-treatable 

5-3 IKEY: EI 

37m3 1,056m3 

3,427m3 26,491 m3 

282m3 14,000m3 

9,225m3 

3,485m3 39,547m3 15,750m3 

18,056m3 

8,830m3 

2,815m3 11,085m3 5,070m3 

11 ,879m3 

1,769m3 14,913m3 4,803m3 

11 ,815m3 107,092m3 

(FY1997 to FY2003) 

I 
(FY2004 to FY2035) 

(FY2004 to FY2035) 

(FY1997 to FY2003) 

(FY1997 to FY2003) 

(FY1997 to FY2003) 

WERF 
Incineration AMWTP 

Incineration : 

49m3 

84m3 

~-~A Commercial __________ s_1_m_3 _ 

.------.A 
Commercial 1,766m3 

Incineration 

WERF 
Sizing 

WERF 
Compaction 

Sizing 

Commercial 
Compaction 

1,014m3 

A 
3,398m3 

1,373m3 

INEL-LLW-1c 

RWMC 
Disposal 

. • !Rocky Flats ! ISNL I Ell NTS IIHanford lllil lcommerciall I LANL 11 West Valley I Interface: A 4/ 18/97 
Enhanced 
MarchTYP 



sew Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream I Waste Processing I Disposal I 
Total 

Legacy Generation 
Volume Volume 

42m3 6.7m3 

INEL-SCW-1a 

INEL-SCW-1b 44m3 Om3 

4m3 38.28m3 Undetermined?? 
INEL-SCW-2a 

5-4 I KEY: - • " QUl!ta I Rocky Flats I SNL m ~ !Hanford I Im !commercial 11 LANL 11 West Valley I Interface: A I :~~:~~:d 
. . March TYP ... , .•. ·- I . .... I I . .... ~ ....... 



,.-.-

LLW, sew Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site I Waste Stream I 
Legacy 

LANL Volume 

LANL-LLW1 LLW-PCB Om3 

LANL-LLW2 LLW-Asbestos Om3 

LANL-LLW3 Non-Compactible Om3 

LANL-LLW4 Compactible Om3 

LANL-LLW5 Bulk (non-pkgd) Om3 

LANL-LLW6 High H-3 Om3 

LANL-LLW7 Non-DOT Approve Pkg 
Om3 

Om3 

5-5 I KEY: •@331 

Total 
Generation 
Volume 

100m3 

1,080m3 

48,780m3 

20,690m3 

32,300m3 

1,600m3 

12,640m3 

117,190m3 

Waste Processing 

Super 
Compactor 

I 

A 15,569m3 from LANL ER program ___________ __. 

LANL-ERDD-1 

Disposal 

LANL 
Disposal 

I 
4/16/97 m ~ I I Hanford Im !commercial 11 LANL 11 West Valley I interface: A Enhanced 

. MarchTYP 

I 



LLW, sew Baseline Waste Disposition Map 

I Site / Waste Stream I 

OR-LLW-1 

OR-LLW-2 

OR-LLW-3 

OR-LLW-7 

OR-LLW-4 

1997 
Ending 
Inventory 

7,506m3 

4,231m3 

14,054m3 

160m3 

397m3 

Generation 
Volume 
(1998-2070) 

21 ,717m3 

18,867m3 

6,099m3 

133m3 

190m3 

5% 

95% 

31% 

26% 

PREDECISIONAL DRAFT 

69% 

6% 

43% 

17% 

60% 

40% 

7% 

1% 

Waste Processing 

Commercial 
Incineration 

Commercial 
Super 

Compaction 

Commercial 
Solidification 

Commercial 
Bio-Incineration 

Commercial 
Metal Melt 

M LW Program 
Handoff (TSCA) 

I 

A 

A 

A 

A 

A 

A 

16% 

27% 

10% 

3% 

7% 

Disposal 

Commercial 
Disposal 

Hanford 
Disposal 

Commercial 
Disposal 

SRS 
Disposal 

A 

A 

A 

A 

1 __ 
37

_%• L _ _:D:_::i::!;:::::sa::I _ _JIA 

Repository A 
OR-LLW-5 

789m3 76m3 

--------------1~ Will be reassigned to a 

OR-LLW-6 0m3 

27,137m3 

5-6 IKEY:-

5,124,300m3 

5, 171 ,382m3 

combination of the above streams. 
(OR-LLW-1 through OR-LLW-4) 

1--------------...,.0R Discharge 

I 



LLW Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream 

RFETSB 

Input from 
Res. Proc. 

RFETS9 

RFETS10 

RFETS13 

RFETS14 

Rocky Flats 

Routine Ops./ 
Deactivation Solids 

Residue Proc. Solids 

Classified Waste 

Organic Liquids 

Aqueous Liquids 

5-7 

I 
Legacy 
Volume 

Total 
Generation 
Volume 

Waste Processing I Disposal 

6,545m3 15,01 0m3 

Qm3 

40m3 

Oml 

Om3 

6,585m3 

24,507m3 

2,912m3 

4Q,987m3 

minimal 
Declasslflcatlon 

A Input from RF 

ER Program: 21 ,565m3 --------------------+!, 

A Input from RF 
D&D Program : 19.422m3----------------------I~ 

I 

minimal A 
I 
I 
I 

'----• 
18,900m3 

W W Treatment i------To MLLW A 
~------~ (RFETS 4.5-T) 

36,822m3 

NTS 
Dlsposal 

Commercial 
Disposal 

Onslte Storage 
(CAMU 

Contingency) 

- - - • indicates future opportunity as economics dictate 

- -
I 



LLW Baseline Waste Disposition Map 

I Site / Waste Stream 

SNL-LLW6 

SNL-LLW11 

SNL-LLW1 

SNL-LLW3 

SNL-LLW4 

SNL-LLW9 

SNL-LLW5 

SNL-LLW12 

SNL-LLW2 

SNL-LLW13 

SNL-LLW14 

SNL-LLW15 

-
Thorium 

PBFA-11 

Reactor Materials 

Neutron Generators 

H3 oil/water 

Graphite 

Asbestos 

I 
I 
I 
I 

I 
Total 

Legacy Generation 
Volume Volume 

0m3 2,200m3 

10m3 0m3 

0m3 1,200m3 

0m3 2, 130m3 

10m3 500m3 

323m3 0m3 

5m3 5m3 

0m3 1,000m3 

20m3 0m3 

5m3 5m3 

10m3 0m3 

10m3 50m3 

393m3 7,090m3 

PREDECISIONAL DRAFT 

1,663m3 

A SNL-ER-5 
ER Soils 

Waste Processing 

Sanitization 

I 

5m3 

1,000m3 

2m3 

5m3 

10m3 

60m3 

Disposal 

NTS 
Disposal 

Commercial 
Disposal 

., IL-__c_o_m_ m_e_r_c_ia_l _ _, _ Disposal 

I 

5-8 I KEY: m .. H%Fiki iRocky Flatsl SNL - ~IHanfordlmm:l lcommercial l I LANL 1 1 West Valley I Interface: A I :~~:~~:d 
. . March TYP 



sew Baseline Waste Disposition Map 

I Site / Waste Stream 

SNL-SCW-1 

SNL-SCW-4 

SNL-SCW-2 

SNL-SCW-3 

SNL 
--------

Sodium Uranium 

-------~ 

Material Not Yet 
Classified as Waste 

- -- --- --

Sources 

------ --~~ 

Reactor Mat'ls (RH) 

I 
Legacy 
Volume 

Total 
Generation 
Volume 

3m3 Om3 

Om3 390m3 

0.1m3 

Om3 5m3 

3.1m3 395m3 

5-9 I KEY: Mi331 

,.., - ,.. - • 
PREDECISIONAL DRAFT 

Waste Processing I Disposal I 
Reapply 

Separate 

No 
Disposition 

NTS 
Disposal 

Encapsulation 
No 

Disposition 



LLW Baseline Waste Disposition Map 

I Site / Waste Stream 

CH Equipment. 
Process solids. 
Work Debris. 
Surface Contam. 
Equipment 

RH Surface Cont. 
Equipment. Work 
Debris (non-tritium) 

RH Activated 
Equipment 

RH Process 
Solids 

CH lncinerables 
& Compactables 

CH Soils 

A 334m3 from Pinellas 

5-10 

,....,.,_,. . 

I 
Total 

Legacy Generation 
Volume Volume 

68,238m3 

1,433m3 

511m3 

94m3 

6,649m3 

439m3 

TT,364m3 

' -

PREDECISIONAL DRAFT 

Waste Processing I 

SEG I 5,686.5m3 

Compactor 1---------------•~ 

Size 
Reduce 

554m3 .. 

Disposal 

LAW 
Vaults 

ILNT 
Vaults 

ILTV 
Vaults 

I 

EliJ I NTS I I Hanford I mml !commercial 11 LANL 11 West Valley I interface: A I :~~~~~:d 
. March TYP 

·-



sew Baseline Waste Disposition Map 

SRS-SW-1 

SRS-SW-3 

A 

SRS-SW-4 

I Site/ Waste Stream 

Long-lived Deoinizer 
Resins in C-14 

Naval Components 

Large Equipment 

Scrap Heat 
Exchangers 

CIF Ashcrete/ 
Blowcrete 

I 
Legacy 
Volume 

41m3 

1,540m3 

13,031m3 

7,625m3 

0m3 

5-11 IKEY:-

Total 
Generation 
Volume 

0m3 

1,304m3 

13,031m3 

0m3 

2,184m3 

544m3 

PREDECISIONAL DRAFT 

Waste Processing 

Development 
On-going 

PA to Bury 
in place 

PA for Trench 
Disposal 

Dev. of Reuse 
Alternative 

I 

- ~ -

Disposal 

I 
EADF i 

' 

SWDF : 

Barnwell j 

EADF I 

I 

Reuse/ I 
Recycle : 

MLLW 
Disposal 

. - -

I 



LLW Baseline Waste Disposition Map 

..... 

I Site / Waste Stream 

West Valley 

Wood. Paper. Plastic 

Asbestos 

l\1etals. Equipment -

Sludges. Resins. etc. 
from prior treatment 

Treatable Sludges. 
Resins. etc. 

Soils 

Aqueous Liquids. 
Slurries 

Stabilized LLW­
Solidified Supernatant 

I 
Legacy 
Volume 

3,328m3 

370m3 

33ms 

155ms 

1,402m3 

613m3 

783m3 

4241m3 

38m3 

5,173m3 

150,000to 

400,000m' 

5-12 IKEY=m 

-·-

Total 
Generation 
Volume 

228m3 

25m3 

6m3 

1.5m3 

12m3 

0m• 

55ms 

504m3 

26m3 

om• 

PREDECISIONAL DRAFT 

Waste Processing I Disposal I 
888m3 

1,333m3 
Commercial 6.7m3 

Incineration 

1,333m3 

Commercial 
179.7m3 

29m3 
Compaction 55.5m3 

10m3 

Prohibited from Disposition 
Commercial Requires EIS 

Disposal 

1,273m3 On-site or 318m3 

=t-1 
(option 1) 

Commercial 
Decon. 955m3 

141m3 Commercial 
Disposal 

Commercial 1,089m3 (option 2) 
Treatment (TBD) 

362m3 

Commercial 
890m3 

Free Release 
3,558m3 

Sorting/Segregation or 
2,668m3 

Recycle 

1,187m3 

Commercial 64m3 

Treatment 

Store at West Valley pending 
Site Closure EIS 

TBD by Site Closure EIS 

- ~ I !Hanford I-!commercial 11 LANL 11 West Valley I Interface: A I ;~~~!:d 
. March TYP ~- ... . ·.., .... -
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LLW Disposition Map 
for Preferred Alternative 
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LLW, sew Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream I Waste Processing I 
Total Non-contaminated 

Legacy Generation 
Volume Volume 

1,605m3 12,005m3 4,808m3 

OH-FN-1 1-1 

2, 787m3 (Soil) 

OH-FN-11 -2 10,633m3 2,285m3 10,1 31m3 

4,246m3 Om3 

OH-FN-11-3 

OH-FN-11 -4 
3,638m3 965m3 

="'---....;;.;;.;;.;.;;.... __________ Process Equipment (ER and D&D) ---------t 

OH-FN-11 -5 
509m3 Om3 

OH-FN-11 -6 
152m3 Om3 

OH-FN-11-7 34.5m3 Om3 

OH-FN-11 -8 
3m3 Om3 

OH-FN-11 -9 
1,359m3 9,253m3 

22,179.5m3 15,706m3 

34.5m3 

137m3 

15m3 

OR 

. - -------- -- -,-. 
,. ' 

Macroencap : 
· -sulation 

-·. - . ' .......... 1 

. · : Filter 1 
4' >.,. . j 

MLLW A 
• Handoff 

1,018m3 

525m3 

Resins 

Disposal 

NT$ 
Disposal 

Return to vendor 

I 

A 

7,282m3 

6-1 IKEY: mml '4§i,Fjp1 !Rocky Flats l SNL B §IIHanfordlE lcommercial ll LANL 11 West Valley I interface: A 1 4/29/97 



LLW, sew Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site/ Waste Stream I Waste Processing I Disposal I 
Total 

Legacy Generation 

Hanford Volume Volume 

RL-LLW1-A1 LLW Cat 1 Solids Om3 76,406m3 

RL-LLW1-A3 
Om3 5,452m3 Verification 5,452m3 

& Certification 

RL-LLW1-A4 Om3 27,070m3 27,070m3 

RL-LLW1-A2 LLW Cat I Liquids 40m3 76m3 

Commercial 
Treatment 

RL-LLW3-A1 LLW Cat 3 Solids Om3 43,334m3 Hanford Disposal 
Stabilization 

in HIC's 
RL-LLMW-A1 1m3 Om3 

Storage ? 

Om3 943m3 

RL-HAZ1-A1 

RL-HAZ1 -A2 , Bulk Liquids 
Om3 832m3 

Commercial 
Haz. Waste Commercial 

Treatment Disposal 

RL-HAZ1-A3 Bulk Solids 
Om3 970m3 

Commercial Commercial 
Treatment Disposal 

Om3 28m3 

RL-HAZ1-A4 Reactive Metals 

Commercial Commercial 
41m3 155,111m3 Treatment Disposal 

A 37,990m3 

From various small sites 

A 
5m

3 
_______________ _. 

LANL SCW 

A 348,833m
3 
----------------------------------~ 

Fernald ER LLW 

A 25rn3 ------------------------------------..J 
INEEL TRU 

6-2 IKEY: llm •• ~ . • 



• • .. - .... - . • 
LLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site I Waste Stream 

INEL-LLW-1a 

INEL-LLW-1b 

INEL-LLW-1d 

INEL-LLW-2a 

INEL-LLW-2b 

INEL-LLW-2c 

INEEL 

Non-Treated 
Remote-Handled 
LLW 

Non-Treatable 
Contact-Handled 
LLW from routine 
generators 

Non-treatable 

6-3 
1 KEY= mrna, 

I 
Legacy 
Volume 

37m3 

Total 
Generation 
Volume 

1,056m3 

3,427m3 26,491 m3 

282m3 14,000m3 

3,485m3 39,547m3 

2,815m3 11 ,085m3 

1,769m3 14,913m3 

11,815m3 107,092m3 

9,225m3 

15,750m3 

18,056m3 

8,830m3 

5,070m3 

11,879m3 

4,803m3 

Waste Processing I 
(FY2004 to FY2035) 

(FY1997 to FY2003) l 
(FY2004 to FY2035) 

I 
(FY2004 to FY2035) 

Disposal 

Offsite 
Disposal 

RWMC I 
Disposal 

I 
A 

(FY1997 to FY2003) 

(FY1997 to FY2003) 

WERF 
Incineration 

Commercial 
Incineration 

WERF 
Sizing 

WERF 
Compaction 

(FY1997 to FY2003) 

AMWTP 
Incineration 

49m3 

84m3 

51m3 

---A 
Commercial 1,766m3 

Sizing 
1,014m3 

~--A 
Commercial 3,398m3 

Compaction 

1,373m3 

INEL-LLW-1c 

4/18/97 



sew Alternative Waste Disposition Map 

I Site / Waste Stream I 
Total 

Legacy Generation 
Volume Volume 

42m3 

INEL-SCW-1a 
6.7m3 

INEL-SCW-1b 44m3 Om3 

4m3 

INEL-SCW-2a 
38.28m3 

6-4 I KEY: •@331 

PREDECISIONAL DRAFT 

Waste Processing I 

44m3 

,...,..,,_ ... , -~ ....... ... 

Disposal 

Undetermined ; 

NTS 
Disposal 

. . .. ... . 

I 



- •• 
LLW, sew Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream 

LANL 

LANL-LLW1 LLW-PCB 

LANL-LLW2 LLW-Asbestos 

LANL-LLW3 Non-Compactible 

LANL-LLW4 Compactible 

LANL-LLWS Bulk (non-pkgd) 

LANL-LLW6 High H-3 

LANL-LLW7 Non-DOT Approve Pkg 

6-5 

I 
Legacy 
Volume 

Om3 

Om3 

Om3 

Total 
Generation 
Volume 

100m3 

1,080m3 

48,780m3 

Waste Processing I 

oma 20,690m3 

Om3 32,300m3 

om3 1,600m3 

Om3 12,640m3 

A 15,569m3 from LANL ER program -------------------' 
LANL-ERDD-1 

Disposal 

LANL 
Disposal 

I 



LLW, sew Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream 

OR-LLW-1 

OR-LLW-2 

OR-LLW-3 

OR-LLW-7 

OR-LLW-4 

OR-LLW-5 

OR-LLW-6 

Metals 

Liquid Waste 

ORNLLLW 
Wastewater 

6-6 

I 
1997 
Ending 
Inventory 

7,506m3 

4,231m3 

14,054m3 

160m3 

397m3 

789m3 

0m3 

27,137m3 

IKEY= m 

Generation 
Volume 
(1998-2070) 

21 ,717m3 

18,867m3 

6,099m3 

133m3 

190m3 

76m3 

5, 124,300m3 

5, 171 ,382m3 

Biological 

90% 

10% 

!Rocky Flats ! ISNL! 

Waste Processing I 

A 

Will be reassigned to a 
combination of the above streams. 
(OR-LLW-1 through OR-LLW-4) 

Disposal 

NTS or 
Hanford or 

Other 

Repository 

OR Discharge 

I NTS I !Hanford I IID !commercial 11 LANL 11 West Valley I Interface: 

............ - - ... ,,.. ... - - - - ,a.,~ 
• .. ... ..., .... .a ' ......... I 

I 

A 

A 

4/28/97 

• 



-- - ,..-. 

LLW Alternative Waste Disposition Map 

I Site / Waste Stream 

RFETSB 

Input from 
Res. Proc. 

RFETS9 

RFETS10 

Rocky Flats 

Routine Ops./ 
Deactivation Solids 

Residue Proc. Solids 

Classified Waste 

I 
Legacy 
Volume 

Total 
Generation 
Volume 

6,545m3 15,010m3 

Om3 2,912m3 

40m3 minimal 

- - -
PREDECISIONAL DRAFT 

Waste Processing I 

Declassification 

A. Input from RF 
ER Program: 21 ,565m3 

A. Input from RF 
D&D Program: 19,422m3 

RFETS13 Organic Liquids 
Om3 minimal A. 

RFETS14 Aqueous Liquids 
Om3 18,900m3 

WW Treatment To MLLW A. 
(RFETS 4.5-T) 

6,585m3 36,822m3 

6-7 IKEY: lfflffl 

- - - ---- -•· 
Disposal I 

NTS A. Disposal 

Onslte Storage 
(CAMU 

Contingency) 



LLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

J Site / Waste Stream I 
Legacy 
Volume 

SNL 

0m3 

SNL-LLW6 

SNL-LLW1 1 Thorium 10m3 

SNL-LLW1 PBFA-11 0m3 

SNL-LLW3 Reactor Materials 0m3 

SNL-LLW4 Neutron Generators 10m3 

SNL-LLW9 HDRV 
323m3 

SNL-LLWS Ion Exchange Resins 
5m3 

0m3 

SNL-LLW12 

20m3 

SNL-LLW2 

5m3 

SNL-LLW13 H3 oil/water 

SNL-LLW14 Graphite 
10m3 

SNL-LLW15 
Asbestos 10m3 

393m3 

6-8 IKEY:IE 

Total 
Generation 
Volume 

2,200m3 

0m3 

1,200m3 

2,130m3 

500m3 

0m3 

5m3 

1,000m3 

0m3 

5m3 

0m3 

50m3 

7,090m3 

1,663m3 

A SNL-ER-5 
ER Soils 

Waste Processing 

Sizing 

Segregation 

Sanitization 

Dewaterlng 
Evaporation 

Extended 
Storage 

Evaporation 

Stabilization 
Incineration 

Asbestos 
Preparation 

I 

5m3 

1,000m3 

2m3 

5m3 

10m3 

60m3 

Disposal 

NTS 
Disposal 

I 

A 

!Rocky Flats! SNL - ~IHanfordl- !commercial I I LANL I I West Valley I Interface: A I 4/28/97 
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sew Alternative Waste Disposition Map 

I Site I Waste Stream 

SNL-SCW-1 

SNL-SCW-4 

SNL-SCW-2 

SNL-SCW-3 

SNL 

Sodium Uranium 

Material Not Vet 
Classified as Waste 

Explosives 

Sources 

Reactor Mat'ls (RH) 

I 
Legacy 
Volume 

3m3 

Om3 

0.1m3 

Om3 

6-9 IKEY=m 

Total 
Generation 
Volume 

Om3 

390m3 

5m3 

PREDECISIONAL DRAFT 

Waste Processing 

Separate 

00D/onslte 
thermal treatment 

Encapsulation 

I 

- -
Disposal 

No 
Disposition 

Reapply 

NTS 
Disposal 

Hanford 
Disposal 

_-.-
I 

A 

A 

4/23/97 



LLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream 

CH Equipment, 
Process solids, 
Work Debris, 
Surface Contam. 
Equipment 

RH Surface Cont. 
Equipment, Work 
Debris (non-tritium) 

RH Activated 
Equipment 

RH Process 
Solids 

CH lncinerables 
& Compactables 

CH Soils 

I 
Total 

Legacy Generation 
Volume Volume 

68,238m3 

1.433m3 

511m3 

94m3 

6,649m3 

439m3 

77,364m3 

6-10 IKEY: -

Waste Processing 

Size 
Reduce 

I Disposal 

ILNT 
Vaults 

ILTV 
Vaults 

NTS 
Disposal 

. • !Rocky Flats! SNL D I NTS jlHanfordj- lcommercial j I LANL 11 West Valley I Interface: 

I 

1 4/29/97 

- ' 



- .-.- ... . ... ••• --•--•-
sew Alternative Waste Disposition Map PREDECISIONAL DRAFT 

SRS-SW-1 

SRS-SW-3 

SRS-SW-4 

I Site / Waste Stream 

Long-lived Deoinizer 
Resins in C-14 

Naval Components 

Large Equipment 

Scrap Heat 
Exchangers 

CIF Ashcrete/ 
Blowcrete 

I 
Legacy 
Volume 

41m3 

1,540m3 

13,031m3 

7,625m3 

Om3 

6-1 1 IKEY: -

Total 
Generation 
Volume 

oma 

1304m3 

13,031m3 

Om3 

2184m3 

544m3 

Waste Processing 

PA to Bury 
in place 

Decon 
Reuse/Release 

Metal Melt 

Size Reduce 

PA for Trench 
Disposal 

I 

.. 

Disposal 

EADF I 

Commercial f 

EADF I 

MLLW 
Disposal 

I 

!Rocky Flats ! ~ - ~!Hanford I-!commercial I I LANL 11 West Valley I interface: A I 211a;97 
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LLW Alternative Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream 

West Valley 

Wood, Paper, Plastic 

Sludges, Resins, etc. 
from prior treatment 

Treatable Sludges, 
Resins, etc. 

Soils 

Aqueous Liquids, 
Slurries 

Stabilized LLW­
Solidified Supernatant 

I 
Total 

Legacy Generation 
Volume Volume 

3,328m3 228m3 

370m3 25m3 

33m3 6m3 

155m3 1.5m3 

1,402m3 12m3 

613m3 oma 

783m3 55m3 

4,241 m3 504m3 

Verification 
Inspection 

Waste Processing 

Prohibited from Disposition 
Requires EIS 

Commercial 
Treatment (TBD) 

_ __ 3_s_m_
3 
__ 

2_6_m_
3 -----------..-i Commercial 

Treatment 

5,173m3 oma 

150,000 to 

Store at West Valley pending 
Site Closure EIS 

-+--
4
-
00

- ,
0
-

0
-
0

-ma _______ _,. TBD by Site Closure EIS 

6- 12 IKEY: -

I Disposal 

NTS 
Disposal 

Hanford 
Disposal 

I 

,. . . .., ... .. ... ... ... ... . ... ... . .... 
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ER Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream I Treatment I 
GeneratJon 

OH-FN-01 
200m3 

OH-FN-02 Cutting/Sawing 200,954m3 A 

27,089m3 

197,135m3 

170,046m3 

3,678m3 

3,316m3 

362m3 

141m3 

OH-FN-1-2d ? 

54,352,435m3 
Liquids 

OH-FN-04 
Pump & treat 

Spent Resin 

27,888m3 

OH-FN-07 6,532m3 

3,266m3 Cold metal oxide 

69,600m3 Raffinates & Ores OH-FN-07 15,264m3 

OH-FN-07 

OH-FN-05 
OH-FN-06 

Removing debris from silo 

2, 160,833m3 

Excavation, shredding 

OH-FN-05 322,074m3 

OH-FN-06 26,759m3 

OH-FN-06 1,812 ,000m3 

-
Disposal 

NTS 
Disposal 

~~ ;'":!· ~t !~~ ¥c: :it °Ii::: "; -: :.1~ 
t,t '_ FEMP OSDF ' . : 
,: · · ~·-, ~i~posal . J 

:.(;:' :-- '•'•,,, • A "! 

Commercial 
Disposal 

,;,~~~-};~- ~i ·r : ~ - : .11 

1!h0 ':-· - FEMP-GMR ' C 

~';.~:· ;: (Reinjection) ~ 
[:li.t ~;~ i:~~; ' ;t; I .~ • : ;~ ,di 

FEMP OSDF or 
NTS Disposal 

(path not yet defined) 

I 

A 

A 



ER Baseline Waste Disposition Map 

HAN-ER-5 

HAN-ER-1 

HAN-ER-2 

HAN-ER-3 

HAN-ER-4 

HAN-ER-7 

HAN-ER-8 

I Site / Waste Stream 

Hanford 
Low Level 
Soils/Debris 

Low Level 
Mixed 

TRU & 
TRU/Mixed 

Hazardous 
Dangerous 

Low Level 
Water 

Asbestos 

Ground Water 

I 

Excavation 
Deactivation 
Demolition 

Pump and Treat 

Total 
Generation 
Volume 

3,393,131 m3 

155m3 

1,467m3 

1,189m3 

474,004m3 

376m3 

3,885,000m3 

WASTE GENERATION NUMBERS CONTAINED IN I KEY· fflll!!P!PI •• 
THIS DOCUMENT REPRESENT VOLUMES TO BE _ • Mliliiiiil 
TRANSFERRED TO TSD FACILITIES 7-2 

.., --- .., .., .., .., .., --..... .., .., 

PREDECISIONAL DRAFT 

Treatment I Disposal I 

Unknown EM-40 
1.55m3 Treatment 

EM-40 
LLW & Mixed 

153.45m3 EM-30 Disposal ERDF 
Mixed A 

Hand-off 

EM-30 
TAU 

Hand-off 
A 

Hazardous Off-Site 
Waste Commercial 

Contract Disposal 

Filtration 2,136m3 

Secondary Waste 

OR 

Resin 
Recharge 

EM-40 P & T 
Filtration GACC 240m3 

Off-site 
264m3 

Treatment A 

• .., - -· 



ER Baseline Waste Disposition Map 

I Site / Waste Stream I 

D&D 
INEL-ER-1 

INEL-ER-2 D&D 

INEL-ER-3 D&D 

INEL-ER-4 D&D 

INEL-ER-5 Excavation 

INEL-ER-6 
Pump 

Excavation 
INEL-ER-10 

INEL-ER-11 
Excavation 

INEL-ER-12 
Excavation 

INEL-ER-7 
Excavation 

INEL-ER-8 
Excavation 

INEL-ER-9 
Excavation 

Total 
Generation 
Volume 

125,000m' 

93m3 

68m3 

10,011m3 

32,000m3 

70,000m3 

7,000m3 

190,000m' 

21,390m3 

17m3 

2,455m3 

- .. - ~ -

PREDECISIONAL DRAFT 

Treatment 

7,000m3 

25,000m3 

EM-30 
MW 

Hand-off 

EM-30 
Hazardous 
Hand-off 

EM-30 
Compaction/ 
Incineration 

EM-40 Pit 9 
Treatment 

EM-40 
Treatment 

EM-40 
Filtration/ 
Air Strip 

I 

A 

A 

159m3 

-

1,400m3 

A 1,550m3 Handoff to TAU Program 
(Type 11 Module Storage) 

9,140m3 

A 

14,000m3 

Landfarm, or 
Haz. Treatment & Disposal 

EM-30 MLLW 
Soils 

Handoff 

A 

A 

I 

Disposal 

ER LLW 
Repository 

WIPP 
Disposal 

CERCLA 
Soils 

Repository 

EM-40 
Warm Waste 

Ponds 

RWMC 
Disposal 

A 

A 

WASTE GENERATION NUMBERS CONTAINED IN I fflP!P!III ~ I j lMii7 l!!!!!I ~ I 1 ~ ~ 
THIS DOCUMENT REPRESENT VOLUMES TO BE KEY: IIMiiiil MIi Rocky Flats ~ iiiiiil ~ I Hanford MMiil !Commercial I ~ I West Valley I Interface: A 
TRANSFERRED TOTSD FACILITIES 7-3 L--==~-==~====-=====~-==~~~~=~===~~~'!....======--===~=====-----~~ 

-

4/22/97 
Enhanced 
March TYP 



ER Baseline Waste Disposition Map 

I Site / Waste Stream 

LANL 

Haz, LLW, 
MLLW, 
TRU/TRM, 
Debris & 
Soil 

I 
PREDECISIONAL DRAFT 

Treatment I 

6519m3 

15,569m3 

3,200m3 

71m3 

Haz. 
Hand-off to A LANL-ERDD-3 

WM 

LLW 
Hand-off to A LANL-ERDD-1 

WM 

MLLW 
Hand-off to A LANL-ERDD-s 

WM 

TRU/TRM 
Hand-off to A LANL-ERDD-2 

WM 

Uncontam. 
Hand-off to 

WM 
A LANL-ERDD-4 

Disposal I 

WASTE GENERATION NUMBERS CONTAINED IN rl K;;;E~v~--'iiji~'-!3'-#ii•fi~~ .. ,iiiiiiir;E~~=:ir.= Ffil!P.'-!lii!i!,..-r;;:r.:m;i;;:=IT
1
~~::=ii

1
IP.ffl!!liiii~•,F.:::===::=r,r.= ~~:=;-r=

1 
~~::=:=:===r

1 
:-.--.---A.1I 4'

10191 

THIS DOCUMENT REPRESENT VOLUMES TO BE • - •uom0P Rocky Flats liiiiiil ~ 1Hanford lililliil Commercial ~I West Valley Interface: Enhanced 
TRANSFERRED TO TSO FACILITIES 7-4 . March TYP 

• .. 
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ER Baseline Waste Disposition Map 

NTS-ER-1 

NTS-ER-2 

NTS-ER-3 

NTS-ER-4 

NTS-ER-5 

NTS-ER-6 

NTS-ER-7 

NTS-ER-8 

NTS-ER-9 

I Site I Waste Stream 

NTS 

' 

' 

i 

Pu Soils 

Tritium 
Water 

Pu Bulk 

TRU Metal 

Hydrocarb. 
Soil 

Mixed TRU 
Sludges 

Hazardous 

Lead Soil 

I 

LLW Excavate 

LLW Pump 

LLW Excavate 

TRU Excavate 

Excavate 

MLLW Excavate 

Haz Excavate/pump 

Haz Excavate 

Haz Pump 

Total 
Generation 
Volume 

67,820m3 

640,000m3 

5,000m3 

0.2m3 

1,302m3 

0.4m3 

1,330m3 

160m3 

250m3 

PREDECISIONAL DRAFT 

Treatment 

Well specific 
Evaporation 

Hand-off to WM 
INEEL 

AMWTP 

Hand-off to WM 
(Commercial) 

I 

A 

A 

72,820m3 

Om3 

Disposal 

Hand-off to WM 
Area3 
RWMS 

Hand-off to WM 
WIPP 

Disposal 

Hand-off to WM 
Area6 

Hydrocarbon 
Landfill 

Commercial 
Disposal 

Commercial 
Recycle/ 
Disposal 

Fuel 
Recycler 

A 

4/14/97 
Enhanced 
March TYP 



ER Baseline Waste Disposition Map 

OR-ER-1 

OR-ER-10a 

OR-ER-2 

OR-ER-10b 

OR-ER-3 

OR-ER-10c 

OR-ER-5 

OR-ER-10d 

OR-ER-6 

OR-ER-10e 

OR-ER-7 

OR-ER-8 

OR-ER-9 

I Site I Waste Stream I 
Generation 
Volume 
(1998-2070) 

6,511m3 

San 8,185m3 

297m3 

San 1,185m3 

515,937m3 

San 30,641m3 

818m3 

San 41 ,870m3 

16,965m3 

San 424m3 

12,641m3 

545m3 

2,492, 782m3 

PREDECISIONAL DRAFT 

Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

I 

OR 

A 

Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

I 

WASTEGENERATIONNUMBERSCONTAINEDIN I fffll!!9 f!P.'-1~~ 14/17/97 
THIS DOCUMENT REPRESENT VOLUMES TO BE KEY: IIMiiiiil • - lliHmffil I Rocky Flats! SNL liilil ~ !Hanford I IMliil !commercial 11 ~§] I West Valley I Interface: A Enhanced 
TRANSFERRED TO TSO FACILITIES 7-6 · . March TYP 

.., .... , .... 
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ER Baseline Waste Disposition Map 

RFETS-DEB-1 

RFETS-GW-3 

RFETS-Soi l-2 

I Site I Waste Stream 

Rocky Flats 

Debris 

Ground 
Water 

I 

Excavation 

Infiltration 

Gallery 

Excavation 

Total 
Generation 
Volume 

460m3 

300,000m3 

176,260m3 MLLW, Haz 

,.-. , 

PREDECISIONAL DRAFT 

Treatment 

Handoff to LLW 
or MLLW 

Organic 
Destruction 

Rad 
Removal If 
Necessary 

I 

A 

40m3 

RFETS-GW-1 a 

40m3 RFETS-GW-1b 

42,000m3 MLLW 260m3 Haz 

RFETS-Soil-1 - 1-E_x_ca_v_at_io_n ___ 2_1._ss_s_m_
3
_ L_Lw ___ • Handoff A 

to LLW 

Thermal 
Desorption 

134,000m3 

Haz, LLW, 
MLLW, 
TRUfTRM & 
Uncontam. 
from D&D 

Demolition of 
Facilities 

159,575m3 

1,328m3 

19,422m3 

12,412m3 

1.1B4m3 

125,229m3 

To Offsite A Haz. Disposal RFETS-DD-1 

Handoff 
to LLW A RFETS-DD-2 

Handoff A to MLLW RFETS-DD-3 

ToTRU RF 2 A RFETS-DD-4 

To Offsite 
A Uncontaminated RFETS-DD-5 

Disposal 

Handoff A 
to MLLW 

300,000m3 

-
Disposal 

Water returned 
to aquifer 

Handoff 
to MLLW A 

Place Back 
Solis 

WASTE GENERATION NUMBERS CONTAINED IN I lffl!P-IIII r.P.P-1 ~ I lf.ffl!P.I ~ 

THIS DOCUMENT REPRESENT VOLUMES TO BE L:.:K:E:_:Y~:~l!Mi!ii!l~~~~•~ · ~ •~•~f/~!~W~-•~f~•J:l;;R~o~c~ky~ F~l~a~ts~l~SN~;L~ liillil~-~~~~N~T~S~ IH~a;;n~fo;;r~d;!l~IWMll~~-~·~IC;;o;;m;;m;;e~rc~i~a~'i~~~L~A;N; L~!:I W;;;e;s;t~V~a;l;;le~y~I :ln:._:t::e~rf:a::c::e~: ~A~J 
TRANSFERRED TO TSO FACILITIES 7-7 -

I 

4/28/97 
Enhanced 
MarchTYP 



ER Baseline Waste Disposition Map PREDECISIONAL DRAFT 

I Site / Waste Stream I Treatment I Disposal I 
1,663m3 

SNL-ER-5 
LLW Excavation 

MW Excavation 365m3 
SNL-ER-4 NTS or 

Haz Excavation Commercial A SNL-ER-3 

Haz 
Disposal 

SNL-ER-2 Excavation 
920m3 

Haz Excavation 
SNL-ER-1 

1,044m3 

17,190m3 

---



ER Baseline Waste Disposition Map 

SRS-ER-1 

SRS-ER-2 

SRS-ER-3 

SRS-ER-4 

SRS-ER-5 

SRS-ER-6 

SRS-ER-8 

SRS-ER-7 

SRS-ER-9 

I Site / Waste Stream I Total 
Generation 
Volume 

1,910m3 

550m3 

4,445m3 

3,995m3 

50m3 

100m3 

5.5E6m3 

9.6E6m3 

4.5E8m3 

100m3 

-
PREDECISIONAL DRAFT 

3,595m3 

400m3 

10m3 

10m3 

380m3 

230m3 

9.6E6m3 

5.5E6m3 

4.5E8m3 

Treatment 

40m3 

90m3 

Effluent 
Treatment 

Facility (Hand-off) 

EM-40 
Pump& 

Treat 

EM-40 
Treatment 

(Air Stripper) 

A 

I 

EM-30 
Onsite 

Interim Storage 

A 
LLW 1,600m3 

(residuals) 

MLLW800m3 

(PPE) 

222m3 (Packin ) 

Disposal 

EM-30 
LLW Repository 
(Slit Trenches, Vault) 

Off-site 
Disposal 

I 

WASTE GENERATION NUMBERS CONTAINED IN I ""9911 r.if!II l!!P!lf!!I ~ ffflP.P-1 ~ I 4/ 17/97 
THIS DOCUMENT REPRESENT VOLUMES TO BE KEY: liliiliiiil .:.till •uomr I Rocky Flats SNL lilMil ~ !Hanford I liliMiilll !commercial I ~1 I West Valley I Interface: A Enhanced 
TRANSFERRED TO TSD FACILITIES 7-9 L. =~~~~~ ~~~~~~~;;~~~~;;;;!_!!!!!~~;;;~~;;;;~~~!!l!!!!!~;;;;;;;;;;;;;!_!~~~_!::;;;;~;;;~~===::..:c~~- March TYP 
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ER Alternative Waste Disposition Map PREDECISIONAL DRAFT 

OH-FN-01 

OH-FN-02 

OH-FN-04 

OH-FN-07 

OH-FN-05 
OH-FN-06 

I Site I Waste Stream 

Fernald 

Debris 

Water 

Silo 
Residues 

Soils & 
Misc. Debris 

• • I e I 

I 
Generation 

200m3 

Cutting/Sawing 200,954m3 

197,13Sm3 

3,678m3 

141m3 

OH-FN-1-2d 

31,552,43Sm3 

Pump & treat 

3,266m3 Cold metal oxide 

69,600m3 Raffinates & Ores 

Removing debris from silo 

1,253, 759m3 

Excavation, shredding 

Treatment 

-~---------· 
Characterization I 

& 
Packaging 

----------
Size Reduction 

and/or 
Decon. 

------------------------
Crushing, 

Solidification, 
Encapsulation 

--- --------
SEG & MSC 

Smelting 

- --- - - --
FEMPAWWT 

Resin Bed 
Filter 

-- - - --- -
FEMP 

Solidification 

FEMP 
Vitrification 

(up to 25 tons/day) 

- -· 

Segregation, 
Drying, 

Shredding, & 
. , Blending 

MW20m3 

A 

27 ,089m3 

170,046m3 

3,316m3 

7 A 
? 

Liquids LLW 

Spent Resin 

16,186m3 

OH-FN-07 6,532m3 

OH-FN-07 15,264m3 

OH-FN-05 322,07 4m3 

OH-FN-06 26 ,759m3 

OH-FN-06 1,227 ,00Qm3 

a:t9 SRS llm i::rmml!J WIPP • 

--
Disposal 

NTS 
Disposal 

----- - ---- -

FEMP-GMR 
(Reinjection) 

Hanford 
Disposal 

FEMP OSDF 
Disposal 

A 

A 



ER Alternative Waste Disposition Map 

HAN-ER-5 

HAN-ER-1 

HAN-ER-2 

HAN-ER-3 

HAN-ER-4 

HAN-ER-7 

HAN-ER-8 

I Site / Waste Stream 

Hanford 
Low Level 
Soils/Debris 

Low Level 
Mixed 

TRU & 
TAU/Mixed 

Hazardous 
Dangerous 

Low Level 
Water 

Asbestos 

Ground Water 

I 

Excavation 
Deactivation 
Demolition 

Pump and Treat 

Total 
Generation 
Volume 

3,393, 131 m3 

155m3 

1,467m3 

1,189m3 

474,004m3 

376m3 

3,885,000m3 

PREDECISIONAL DRAFT 

Treatment Disposal I 

Unknown EM-40 
1.55m3 Treatment 

EM-40 
LLW & Mixed 

153.45m3 EM-30 Disposal ERDF 
Mixed A 

Hand-off 

EM-30 
TRU 

Hand-off 
A 

Hazardous Off-Site 
Waste Commercial 

Contract Disposal 

Filtration 2,1 36m3 

Secondary Waste 

OR 

Resin 
Recharge 240m3 

EM-40 P & T 
Filtration GACC 240m3 

Off-site 
264m3 

Treatment A 

WASTE GENERATION NUMBERS CONTAINED IN I ""991 P.!P!P.!I ~ lfP.lltP!!I I ~ I 
THIS oocuMENT REPRESENT VOLUMES rn BE KEY: IIMiliiiil • • PiftlUKJijl !Rocky Flats! SNL laiiil ~ I Hanford I llilil6iil 1Commercial I jLANlJ I West Valley I Interface: A 
TRANSFERRED TO TSO FACILITIES 8-2 · · 

-----------~-----·--~----~~•~ 
4/28/97 



ER Alternative Waste Disposition Map 

I Site / Waste Stream I 

D&D 
INEL-ER-1 

INEL-ER-2 D&D 

INEL-ER-3 D&D 

INEL-ER-4 D&D 

INEL-ER-5 
Excavation 

INEL-ER-6 
Pump 

Excavation 
INEL-ER-10 

INEL-ER-11 
Excavation 

INEL-ER-12 
Excavation 

INEL-ER-7 
Excavation 

INEL-ER-8 
Excavation 

INEL-ER-9 
Excavation 

Total 
Generation 
Volume 

125,000m3 

93m3 

68m3 

10,011m3 

32,000m3 

70,000m3 

7,000m3 

190,000m' 

21 ,390m3 

17m3 

2,455m3 

.-
PREDECISIONAL DRAFT 

Treatment I 

7,000m3 

25,000m3 

EM-30 
MW 

Hand-off A 
EM-30 

Hazardous 
Hand-off 

A 
EM-30 

Compaction/ 
Incineration 

EM-40 Pit 9 
Treatment 

EM-40 
Treatment 

EM-40 
Filtration/ 
Air Strip 

Segregation/ 
Volume Reduction 

EM-30 MLLW 
Soils 

Handoff 

1,400m3 

A 1,550m3 Handoff to T AU Program 
(Type II Module Storage) 

9, 140m3 

159m3 

A 

144,000m3 

14,000m3 

Landfarm, or 
Haz. Treatment & Disposal · 

A 

A 

Disposal 

WIPP 
Disposal 

EM-40 
Warm Waste 

Ponds 

RWMC 
Disposal 

-.-

A 



ER Alternative Waste Disposition Map 

I Site / Waste Stream 

LANL 

Haz, LLW, 
MLLW, 
TRU/TRM, 
Debris & 
Soil 

I 
PREDECISIONAL DRAFT 

Treatment 

6519m3 

15,569m3 

3,200m3 

71m3 

Haz. 
Hand-off to 

WM 

LLW 
Hand-off to 

WM 

MLLW 
Hand-off to 

WM 

TRU/TRM 
Hand-off to 

WM 

Uncontam. 
Hand-off to 

WM 

A LANL-ERDD-3 

A LANL-ERDD-1 

A LANL-ERDD-5 

A LANL-ERDD-2 

A LANL-ERDD-4 

Disposal I 

WASTE GENERATION NUMBERS CONTAINED IN r::;:::::-,iiij~!,ilj~ ifi!iiiii;iir.;=,;::";;:::j~::ftt.li!i!!lf~~r.;"='.;':':;fijiijiji~fr,;:':::=':=~fr'.:=:=;:';=;=1r~==';;:';:':'7====--~ 1 
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ER Alternative Waste Disposition Map 

I Site / Waste Stream 

NTS-ER-1 

NTS-ER-2 

NTS-ER-3 

NTS-ER-4 

NTS-ER-5 

NTS-ER-6 

NTS-ER-7 

NTS-ER-8 

NTS-ER-9 

NTS 

Pu Soils 

Tritium 
Water 

Pu Bulk 

TAU Metal 

Hydrocarb. 
Soil 

Mixed TAU 
Sludges 

Hazardous 

Lead Soil 

I 

LLW Excavate 

LLW Pump 

LLW Excavate 

TAU Excavate 

Excavate 

MLLW Excavate 

Haz Excavate/pump 

Haz Excavate 

Haz Pump 

Total 
Generation 
Volume 

67,820m' 

640,000m' 

5,000m' 

0.2m' 

1,302m' 

0.4m' 

1,330m3 

160m' 

250m3 

PREDECISIONAL DRAFT 

Treatment 

Well specific 
Evaporation 

Hand-off to WM 
INEEL 

AMWTP 

Hand-off to WM 
(Commercial) 

I 

A 

A 

72,820m' 

Om' 

Disposal 

Hand-off to WM 
Area3 
RWMS 

Hand-off to WM 
WIPP 

Disposal 

Hand-off to WM 
Area& 

Hydrocarbon 
Landfill 

Commercial 
Disposal 

Commercial 
Recycle/ 
Disposal 

Fuel 
Recycler 

I 

A 

WASTE GENERATION NUMBERS CONTAINED IN I fflllll!l!m P.19 
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ER Alternative Waste Disposition Map 

I Site I Waste Stream 

OR-ER-1 

OR-ER-10a 

OR-ER-2 

OR-ER-10b 

OR-ER-3 

OR-ER-10c 

OR-ER-5 

OR-ER-10d 

OR-ER-6 

OR-ER-10e 

OR-ER-7 

OR-ER-8 

OR-ER-9 

Generation 
Volume 
(1998-2070) 

6,511m3 

San 8,185m3 

297m3 

San 1,185m3 

515,937m3 

San 30,641 m3 

818m3 

San 41 ,870m3 

16,965m3 

San 424m3 

12,641m3 

545m3 

2,492,782m3 

PREDECISIONAL DRAFT 

Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

Commercial 
Treatment 

OR 

A 

Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

Commercial 
Disposal 

WASTE GENERATION NUMBERS CONTAINED IN I KEY· ffllll!P-fl IPlil I I l!P.P.l r.:;:;:.;i I I llffl!t!I I I r,-;;:;;;;-i I I 
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ER Alternative Waste Disposition Map PREDECISIONAL DRAFT 

RFETS-DEB-1 

RFETS-GW-3 

RFETS-Soil-2 

RFETS-Soil-1 

I Site I Waste Stream I Treatment I Disposal 

Rocky Flats 
Total 
Generation 
Volume 

Debris 

Ground 
Water 

Haz, LLW, 
MLLW, 
TRU/TRM & 
Uncontam. 
from D&D 

--ii--E_x_ca_v_at_io_n ___ 46_o_m_
3 -----------+ Handoff to LLW A 

or MLLW 

Infiltration 300,000m3 

Gallery 

Excavation 176,260m3 MLLW, Haz 

_ .,.E_x_ca_v_at_io_n ___ 2_1_,s_s_sm_
3
_ L_L_w ____ Hand off A 

to LLW 

Demolition of 
Faci lities 

159,575m3 

1,328m3 

19,422m3 

12,412m3 

1,184m3 

125,229m3 

Organic 
Destruction 

Rad 
Removal If 
Necessary 

Thermal 
Desorption 

To Offsite 

40m3 

RFETS-GW-1a 

40m3 RFETS-GW-1b 

,_._.,. Handoff A 
to MLLW 

300,000m3 

Water returned 
to aquifer 

i--42_,_oo_o_m_3 M_ L_L_w __ 26_o_m_3 _Ha_,_______ Handoff A 
to MLLW 

134,000m3 

Place Back 
Soils 

Haz. Disposal A RFETS-DD-1 

Handoff A RFETS-DD-2 
to LLW 

Handoff A to MLLW 
RFETS-DD-3 

To TRU RF 2 A RFETS-DD-4 

To Offsite 
A Uncontaminated RFETS-DD-5 

Disposal 

- -

I 

WASTE GENERATION NUMBERS CONTAINED IN I lffl!P!PI P.l!lf!I r;:;:;;, I ~ I~ I 
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ER Alternative Waste Disposition Map 

SNL-ER-5 

SNL-ER-4 

SNL-ER-3 

SNL-ER-2 

SNL-ER-1 

I Site / Waste Stream 

SNL 

I 

LLW Excavation 

MW Excavation 

TSCA Haz Excavation 

Haz Excavation 

Haz Excavation 

17,190m3 

PREDECISIONAL DRAFT 

Treatment 

1,663m3 

365m3 

920m3 

1,044m3 

Ell-30 
LLW 

Hand-off 

EM-30 
MLLW 

Hano-off 

EM-30 
TSCAHaz. 
Hand-off 

EM-30 
Haz. 

Handoff 

A 

Disposal 

NTSor 
Commercial 
Disposal 
(based on cost and 
availability) 

Grassy 
Mtn. Ut. 

Onslte 

A 

A 

CAMU 
Traatment/Dlapoaal 

I 

- - - -----•------------~~•~~-~~~~~~~~~• 



ER Alternative Waste Disposition Map 

SRS-ER-1 

SRS-ER-2 

SRS-ER-3 

SRS-ER-4 

SRS-ER-5 

SRS-ER-6 

SRS-ER-8 

SRS-ER-7 

SRS-ER-9 

I Site I Waste Stream I 

LLW 

MW 

Haz 

LLW 

MW 

Haz 

MW 

LLW 

Haz 

Total 
Generation 
Volume 

1,910m3 

550m3 

4,445m3 

3,995m3 

50m3 

100m3 

5.SE6m3 

9.6E6m' 

4.SE8m3 

3,59Sm3 

400m3 

100m3 

_J 

5.SE6m3 

4.SE8m3 

-
PREDECISIONAL DRAFT 

40m3 

90m3 

10m3 

10m3 

380m3 

230m3 

9.6E6m3 

Treatment 

Vendor 
Treatment 

(EM-40) 

Vendor 
Treatment 

(EM-40) 

Vendor 
Treatment 

(EM-40) 

Effluent 
Treatment 

Facility (Hand-off) 

EM-40 
Pump & 

Treat 

EM-40 
Treatment 

(Air Stripper) 

I 

A 

A 

A 

A 

1,600m3 

800m3 

-

180m3 

222m3 

Disposal 

EM-30 
LLW Repository 
(Slit Trenches, Vault) 

Off-site 
Disposal 

- -
I 
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Attachment 9 

HLW Enhanced March 
Baseline Disposition Map 
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HLW Baseline Disposition Map PREDECISIONAL DRAFT 

I Site/ HLW Stream I 
Hanford 

Sludge, Salt, Liquid 

CsCI & SrF2 Capsules 

INEL-HLW-1 

INEL-HLW-2 

Pre-Treatment I Treatment I 
Volume 

580,200m3 

Cs Separation i-,.,;;L_L _sa_lt_s_o_lut_io_ns ____ ~ 
LLW 

Vitrification 
(Ph.1&2 

Immobilization) 

241 ,000m3 

A 

221,300m3 

3.5m3 

70m3 from Hanford 
SNF Program 

~ -~---~ Cs Concentrate 
10,620m3 

Supemates 
496 ,800m3 + wash 

liquids 

Sludge Wash 
- In tank Ph.1 
- In privatized 

Washed Sludge 

163,900m3 

'--- -f_a_c_il_it_y_P_h_._2 _ __, Empty Tanks 

HLW Vit. 
(Ph.1&2) 

Capsule 
Overpack 

(Ph.2) 

Tank 
--+---14_9_s_s_r _s _I 2_a_o_s_r_s _________________ .i Stabilization 

Legacy 
Volume 

Total 
Generation 
Volume 

11 Liquid Tanks, 35 Solids Tanks 

6, 737m3 6,658m3 Jets/Airlifts 

1,559m3 

3,809m3 2,331 m3 

Pneumatic 

10,546m3 8,989m3 

Dissolution/ 
Radionuclide 

Separation · 
Vitrification 

14,277m3 of 
HLW Glass 

278m3 

Capsule 
Canisters 

Closure 

Closure 

682.9m3 

Disposal 

Near 
Surface 
Vaults 

-

Interim 
Storaget----

Geologic 
Repository A 

Closed 
Tanks 

RCRA Closed I 
Tanks 

Geologic 
Repository A 

I 

9-1 I KEY: Imm I Rocky Flats I SNL D INTS IIHanford llll !commercial I I LANL I I West Valley I Interface: A I 4/28/97 
Enhanced 
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HLW Baseline Disposition Map 

WVDP-~1 

I Site / HLW Stream 

Sludge in Tank Farm 

Washed Sludge 

Salt/Supernatant 

Tanks 

West Valley 

WVDP Liquid/Sludge 

Tanks 

I 
Total 

Legacy Generation 
Volume Volume 

12,336m3 946m3 

2,873m3 

206,000m3 14,637m3 

51 Tanks (8SST, 43DST) 

221 ,209m3 15,583m3 

Volume 

2,200m3 

2 Tanks 

PREDECISIONAL DRAFT 

Pre-Treatment I 

Pump 

Pump 

Wash water: 10,712m3 

-Sludge Washing 
-Supernatant 

Treatment 
-Volume 

Reduction 

HLW 

LLW 

Tank 
Cleanout 

Residues 

Treatment I 
A Hg to Oak Ridge: 5m3 

Saltstone LLW 
Solidification 

ETF Evar. Concentrate 
16,957m 

Vitrification 
232m3 

3,751m3 

Grout: 737,880m3 

51 Tanks 

Interim 
Storage 
(TBD) 

232m3 

I ,._ _____ • A 5, 173m3 Handoff to WV LLW Program 

Facility Tank 
Disposition 

(pending EIS) 

Disposal 

Geologic 
Repository 

Onsite LLW Disp. 
Saltstone Vaults 

Closed Tanks 

Geologic 
Repository 

Decommissioned 
Tanks 

A 

A 

9-2 I KEY: - • • 1#iji,f jG1 Rocky Flats SNL m:ml ~II Hanford I IID !commercial 11 LANL 11 West Valley I interface: A 4/16/97 
Enhanced 
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Attachment 10 

HLW Disposition Map 
for Preferred Alternative 
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HLW Alternative Disposition Map PREDECISIONAL DRAFT 

INEL-HLW-1 

INEL-HLW-2 

I Site/ HLW Stream I 
Hanford 

Sludge, Salt, Liquid 

CsCI & SrF2 Capsules 

Volume 

A 
70m3 from 
Hanford SNF 
Program 

221 ,300m3 

3.5m3 

Low Activity 

High 
Activity 

Pre-Treatment I Treatment 

LLW Salts, Solids 

LLW Immobilization 
Privatized Ph.1 &2 

Cs Separation 
Cs Concen . A 375m3 dried HLW 

Cone. from INEEL 

4,000m3 

A
150m3 from 
Hanford TAU 
Program -------1 HLW 

Vitrification 
(Privatized 
Ph.1&2) 

Sludge Wash 
- In tank, Ph.1 
- In privatized 
facility, Ph.2 

HLW Solids 

Ph. 1 

Ph . 2 

143,510m3 HLW 

Dissolution/ 
Radionuclide LLW 

Separation 

>241,000m3 

Interim 4,700m3 

Storage HLW 
Glass 

A 

(Privatized Ph.2) Cs Concen . 

149 SST's 
28 DST's 

Total 
Legacy Generation 
Volume Volume 

Cs/Sr Capsules 
.._ _____ _.

1 
Cs IX Packaging 

Tank 
---------------~ Stabilization 

11 Liquid Tanks, 35 Solids Tanks Closure 

6 , 737m3 6,658m3 Jets/Airlifts 

HLW 
Vitrification 

1,559m3 (Privatized 
Ph.1&2) 

2,331m3 

Pneumatic 

9m3 

Interim 
Storage 

Disposal 

Near Surface 
Disposal 

Geologic 
Repository 

Beneficial 
Use 

INEEL 
Bin Set #7 

Closed 
Tanks 

RCRAClosed 
Tanks 

Geologic 
Repository 

100m3 :-A 9m3 from 
1m3 

Hanford 

A 
- • Beneficial Use 

A 

A 

A 

10-1 IKEY= mm !Rocky Flats!~- ~I !Hanford 11& !Commercial I~ I West Valley I Interface: A 4/28/97 
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HLW Alternative Disposition Map 

WVDP-H1 

I Site/ HLW Stream 

Sludge in Tank Farm 

Washed Sludge 

SalUSupernatant 

Tanks 

West Valley 

WVDP Liquid/Sludge 

Tanks 

I 
Legacy 
Volume 

Total 
Generation 
Volume 

12,336m3 946m3 

2,873m3 

206,000m3 14,637m3 

51 Tanks (8SST, 43DST) 

221 ,209m3 15,583m3 

Volume 

2,200m3 

2 Tanks 

PREDECISIONAL DRAFT 

Pre-Treatment I 

Pump 

Wash water: 10,712m3 

Treatment 

A Hg to Oak Ridge: 5m3 

Saltstone LLW 
Solidification 

ETF Evaf · Concentrate 
16,957m 

I 

A 232m3 from 
WVDP 

Grout: 737,880m3 

51 Tanks 

-Sludge Washing 
-Supernatant 

Treatment 
-Volume 

Reduction (HLW) 

, _H_Lw ___ "'._ _ ____ _ _, 2001-2004 •.· . • _ A ... _ Vitrification 

Tank 
Cleanout 

Residues 
L-------~ A 5, 173m3 Handoff to WV LLW Program 

Facility Tank 
Disposition 

(pending EIS) 

Disposal 

Geologic 
Repository 

Onsite LLW Disp. 
Saltstone Vaults 

Closed Tanks 

Decommissioned 
Tanks 

A 

10-2 I KEY: mJD • · lifoEiki Rocky Flats SNL =~I I Hanford I mm I commercial 11 ~ 11 West Valley I Interface: A 4/21 /97 
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SNF Baseline Disposition Map 

I Site / SNF Stream 

Hanford 
K Basins 

U Metal Matrix , Zirc Clad 

U Metal Matrix, Al Clad 

Unirradiated N Reactor Fuel 

T Plant 

U Oxide-Ceramic 

FFTF 

U/Th Oxide, SST Clad 

Metallic Sodium Bonded 

MOX, SST Clad 

Miscellaneous SNF 

400 Area ISA 

U-Zirc Hydride Matrix 

324/325/327 Buildings 

U Oxide, Zr Clad 

Volume 

204m3 

1m3 

1m3 

9m3 

0.4m3 

0.6m3 

17m3 

0.3m3 

0.08m3 

1m3 

U Oxide, Failed Clad or Declad 0.03m3 

200 Area LL Burial Grounds 
U-Zirc Hydride Matrix 

Plutonium Finishing Plant 

Miscellaneous SNF 

A 

0.07m3 

0.02m3 

Handoff to 
TRU Program 
MLLW Program 
LLW Program 
(per solid waste forecast) 
HLW Program (70m3) 

11 -1 IKEY: ED . -

- - • - - . -
PREDECISIONAL DRAFT 

Clean, 
Package, 

Dry 

Package, 
Dry 

I pa~:~ge I 

Treatment/ Interim Storage I Disposition 

Stage, 
Hot 

Cond. 

Na washing, 
Dry, Package 

234m3 Repository A Final Interim Transloading 
Storage Waiting & Overpack 
Shipment Offsite 

0.6m3 

.. 

Note: This flow diagram shows the disposition baseline pathway. 
Interim storage consolidation is occuring in the background. 

Disposal 

A 

4/28/97 
Enhanced 
MarchTYP 



SNF Baseline Disposition Map PREDECISIONAL DRAFT 

j Site / SNF Stream Treatment/ Interim Storage 

INEEL 
U Oxide, Zr Clad 

U/Th Oxide, Zr Clad 

U/Th Oxide, SST Clad 

U Oxide, Failed Clad or Declad 

Navy SNF 

U Oxide-Ceramic 

U-Mo Matrix, Zirc Clad 

Metallic Sodium Bonded 

U-Carbide Thorium Carbide 

MOX. Zirc Clad 

U-Zirc Hydride Matrix 

Misc. SNF 

U-Alx, U308, or U3Si2 in Al 

From SRS 

Aerotcst Operations Inc. (ARRR) 

Argonne National Lab. - East 

Armed Forces Rad. Research Inst. 

Babcock & Wilcox 

Cornell University 

Dow Chemical Co. USA 

General Atomics Co. 

Kansas State University 

McClellan Air Force Base 

North Carolina State University 

Oregon State University 

Pennsylvania State University 

Reed College 

Sandia , Monzano at Kirtland AFB 

HandofftoLLW A 
Program 

Volume 

17.047m3 

51 .583ml 

2.994m3 

130.892m3 

134.823m3 

36.548m3 

1.236m3 

114m3 

15.614ml L _____,;,;;,;,;;.;;.;.;..__-----t 

0.013m3 

1.259ml 

14.274ml 

36.48m3 

A 
556.763m3 

0.6m3 

11 .74ml 

11 .6m3 

5.9m3 

0 073m3 

(After 2003) 

0.206m3 

0.079m3 

0.026m3 

0.125ml 

Q.()65m3 

0.308m3 

Q.135m3 

0.Sm3 

0.236m3 

0.154m3 

0.18m3 

0 .056m3 

1.22m3 

State University of New York, Buffalo 

Texas A&M University 

0 .134m3 

0.278m3 

US Dept. of Interior (USGS) 

University of Arizona 

University of California - Irvine 

University of Illinois at Urbana 

University of Maryland 

University of Texas at Austin 

University of Utah 

University of Wisconsin 

Veterans Administration Hospital 

Washington State University 

Fort Saint Vrain in Colorado 

Foreign Research Reactor Fuels 

INEEL-ANL-W 

U Oxide, Zr Clad 

Metallic Sodium Bonded 

MOX, SST Clad 

MOX.Misc . 

U-Zirc Hydride Matrix 

Misc . SNF 

INEEL-NRF 
Navy SNF 

0.166m' 

0.081m3 

0.094m3 

0.227m3 

0.154m3 

0.132m3 

0.154m3 

0.312m' 

0.045m3 

0.302m3 

130.267m' 

5.44m3 

--------~• Handoffto LLW A Program 

4.920m3 

3.075m3 

0 342m3 

0 034m3 

0.087m' 

0 628m3 

HandofftoLLW A t----------•~ Program 

88.00lml The Navy A t----------------,•• dealsw1th 
these fuels 

TAN Hot Cell 
IFSF 
New Dry Tansfer Cell 

Disposition 

·::" Uii~ium/Pu 
/_. Storage for 

:~\~,~~ -~~e 
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SNF Baseline Disposition Map 

I Site / SNF Stream 

Volume 

3.78m3 

19.3m3 

0.219m3 

0.180m3 

0.100m3 

2.14m3 

0.095m3 

3.8m3 

Handoff to LLWA 
Program 

PREDECISIONAL DRAFT 

Treatment / Interim Storage 

Intact 1.02m3 

Undetermined 
(Disposition determined 
by CERCLA Process) 

- - - . - -

I Disposition 

5.9m3 ld@##IA 

A 

29.61 4m3 

11-3 IKEY:- I Rocky Flats I ISNL I m:ml I NTS I I Hanford I- !Commercial 11 LANL 11 West Valley I Interface: A I 4/22/97 
Enhanced 
March TYP 
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SNF Baseline Disposition Map 

Site / SNF Stream 

Metallic Sodium Bonded 

Canyon Stabilization with ROD 

U Metal Matrix, Al Clad 

U-Alx, U308, or U3Si2 in Al 

Misc. SNF 

MOX, Zr/SS Clad 

Th/U, Zr/SS Clad 

U Metal/Carbide 

U Oxide 

Brookhaven National Laboratory 

General Electric Co. 

Georgia Institute of Technology 

Iowa State University 

Los Alamos National Laboratory 

Massachusetts Institute of Technology 

Ohio State Un ivers ity (OSR) 

Purdue University 

Rhode Island Nuclear Science Center 

Sand ia National Laboratories 

U.S. Department of Commerce (NBSR) 

Univers ity of Florida 

University of Massachusetts at Lowell 

Univers ity of Michigan 

University of Missouri - Columbia 

University of Missouri - Rolla 

University of Virgin ia 

Worchester Polytechnic Institute 

Foreign Research Reactor Fuels 

PREDECISIONAL DRAFT 
Handoff to LLWA I 
Program Treatment/ Interim Storage 

Volume 

0.005m3 

97.6m3 

4.3m3 

13.6m3 

4.4m3 

0.9m3 

3.2m3 

1.4m3 

6.1m3 

131 .5m3 

36.48m3 

44 .9m3 

0.05m3 

1.55m-' 

0.19m3 

0.6m3 

0.54m3 

2.1m3 

0.011m3 

0.71m3 

5.1m3 

10m3 

0.72m3 

0.4m3 

2.6m3 

6.7m3 

0.32m3 

0.44m3 

0.16m3 

127m3 

Character­
ization & 
Packaging 
Treatment 

11.6m3 

RBOF & L Basin 

(Canyons) 

Dissolution/ 
Recovery 

l&iMilA 

HLW 
Resin A 
Regen. 

Handoffto HLW A 
Program 

Disposition 

________ Repository 

Disposal 

Uranium/Pu/Other 
Isotopes 
Storage for 
Re-use 
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Attachment 12 

SNF Disposition Map 
for Preferred Alternative 
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SNF Alternative Disposition Map 

I Site / SNF Stream 
Volume 

Hanford 
K Basins 
---------- - 204m3 

- • -
PREDECISIONAL DRAFT 

Treatment / Interim Storage I Disposition 

U Metal Matrix, Zirc Clad 
---- ----- - - --
u Metal Matrix, Al Clad 

Clean, 
___ 1"'-m"-3-----11----e• t Package, 

Dry 

Stage, 
Hot 

Cond. 
Final Interim 

Storage Waiting 
______ 

1 
Shipment Offsite 

c---:---:-:----i-----=2,:;:34:::;m~
3--+l Repository A 1---•i Transloading Disposal 

--------

Unirradiated N Reactor Fuel 

T Plant 
-----

u Oxide-Ceramic 

FFTF 

UfTh Oxide, SST Clad 

Metallic Sodium Bonded 

MOX, SST Clad 

Miscellaneous SNF 

400 Area ISA 

U-Zirc Hydride Matrix 

324/325/327 Buildings 

U Oxide, Zr Clad 

1m3 

-+---9_m_
3------e• 1 Package, 

Dry 

0.4m3 

0.6m3 

Na washing, 
___ 1_1_m_3 __ _:--------e•tDry, Package 

0.3m3 

0.08m3 

1m3 

U Oxide, Failed Clad or Declad 0.03m3 

200 Area LL Burial Grounds 
U-Zirc Hydride Matrix 

Plutonium Finishing Plant 

Miscellaneous SNF 

A 

0.07m3 

0.02m3 

Handoff to 
TAU Program 
MLLW Program 
LLW Program 
(per solid waste forecast) 
HLW Program (70m3) 

Re­
package 

& Overpack -----. 

0.6m3 

Note: This flow diagram shows the disposition baseline pathway. 
Interim storage consolidation is occuring in the background. 
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SNF Alternative Disposition Map 

I Site/ SNF Stream 

PREDECISIONAL DRAFT 

Treatment/ Interim Storage 

INEEL 
U Oxide, Zr Clad 

U/Th Oxide, Zr Clad 

U/Th Oxide, SST Clad 

U Oxide, Failed Clad or Declad 

Navy SNF 

U Oxide-Ceramic 

U-Mo Matrix, Zirc Clad 

Metallic Sodium Bonded 

LI-Carbide Thorium Carbide 

MOX, Zirc Clad 

U-Zirc Hydride Matrix 

Misc. SNF 

U-Alx, U308, or U3Si2 in Al 

Aerotest Operations Inc. (ARRR) 

Argonne National lab. - East 

Armed Forces Rad . Research Inst. 

Babcock & Wilcox 

Cornell University 

Dow Chemical Co. USA 

General Atomics Co. 

Kansas State University 

McClellan Air Force Base 

North Carolina State University 

Oregon State University 

Pennsylvania State University 

Reed College 

Sandia, Monzano at Kirtland AFB 

Volume 

17.047m3 

51 .58Jm3 

2.994m3 

130.892ml 

134.823ml 

36.548m' 

1.236m3 

114m3 

15.614m3 L ~-=-------1 
0.013m3 

1.259m3 

14.274ml 

(Processable-TSO) 

A 

0.6ml 

11 .74m3 

(Processable-TBD) 

5.9ml 

0.073m' 

A 
+ The Navy 

deals with 
these fuels 

(After 2003) 
0.206ml 

0.079m3 

0.Q26m3 

0.125ml 

Q.065m3 

0.J08ml 

0.135m3 

0.5ml 

0.236m' 

0.154m3 

0.18m' 

0.056ml 

1.22m' 

State University of New York, Buffalo 

Texas A&M University 

0.134m3 

0.278m3 

US Dept. of Interior (USGS) 

University of Arizona 

University of California - Irvine 

University of Illinois at Urbana 

University of Maryland 

University of Texas at Austin 

University of Utah 

University of Wisconsin 

Veterans Administration Hospital 

Washington State University 

Fort Saint Vrain in Colorado 

Foreign Research Reactor Fuels 

INEEL-ANL-W 

U Oxide, Zr Clad 

Metallic Sodium Bonded 

MOX, SST Clad 

MOX.Misc. 

U-Zirc Hydride Matrix 

Misc. SNF 

INEEL-NRF 
Navy SNF 

0.166m3 

0.081m3 

0.094m3 

0.227m' 

0.1S4m3 

0.132m3 

0.154ml 

0.312m3 

0.045m' 

0.302m3 

130.267m3 

5.44m3 

--------~• Handoffto LLW A Program 

4.920m' 

3.075m3 

0.342m3 

0.034m' 

0.087m3 

0.628m3 

Handoff to LLW A 
1---------•• Program 

88.001 m' The Navy A 
1---------------ihe:~ ~~~s 

TAN Hot Cell 
IFSF 
New Ory Tansfer Cell 

Disposition 
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- -
SNF Alternative Disposition Map 

I Site/ SNF Stream I 
Volume 

3.78m3 

19.3m3 

0.219m3 

0.180m3 

0.100m3 

2.14m3 

0.095m3 

3.8m3 

Handoffto LLWA 
Prog ram 

29.614m3 

PREDECISIONAL DRAFT 

Treatment/ Interim Storage 

Intact 1.02m3 

LLW, TRU 

Undetermined 
(Disposition determined 
by CERCLA Process) 

All-%i::G&• .-------------.... 
MK1 8 and Misc. 
Am/Cu Targets 

I Disposition 

s_gmJ iii@MIA 
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SNF Alternative Disposition Map PREDECISIONAL DRAFT 

Site / SNF Stream 

Metallic Sodium Bonded 

Canyon Stabilization with ROD 

U Metal Matrix, Al Clad 

U-Alx, U308, or U3Si2 in Al 

Misc. SNF 

MOX, Zr/SS Clad 

Th/U , Zr/SS Clad 

U Metal/Carbide 

U Oxide 

Brookhaven National Laboratory 

General Electric Co. 

Georgia Institute of Technology 

Iowa State University 

Los Alamos National Laboratory 

Massachusetts Institute of Technology 

Ohio State University (OSR) 

Purdue University 

Rhode Island Nuclear Science Center 

Sandia National Laboratories 

U.S. Department of Commerce (NBSR) 

University of Florida 

University of Massachusetts at Lowell 

University of Michigan 

University of Missouri - Columbia 

University of Missouri - Rolla 

University of Virginia 

Worchester Polytechnic Institute 

Foreign Research Reactor Fuels 

12-4 

- -

Handoff to LLW A 
Program ..... 

Volume 

0.005m3 

97 .6m3 

4.3m3 

13.6m3 

4.4m3 

0.9m3 

3.2m3 

1.4m3 

6.1m3 

131 .5m3 

19.9m3 

(Processible-TBD) 

44 .9m3 

0.05m3 

1.55m3 

0.19m3 

0.6m3 

0.54m3 

2.1m3 

0 .011m3 

0 .71m3 

5.1m3 

10m3 

0.72m3 

0.4m3 

2.6m3 

6.7m3 

0 .32m3 

0.44m3 

0.16m3 

127m3 

Treatment/ Interim Storage 

0 
<D 
t:. 

Character­
ization & 
Packaging 
Treatment 

Processable 
(TBD) 

RBOF & L Basin 

(Canyons) 

Dissolution/ 
Recovery 

A 

HLW 
Resin A 
Regen . 

Disposition 

--------~ Repository 
Disposal 
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Uranium/Pu/Other 
Isotopes 
Storage for 
Re-use 
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