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MEETING NOTES MN:WMTSP(SP):97-0048

SUBJECT: Silos Project Path Forward Decision

MEETING DATE: January 21, 22 and 23, 1997
LOCATION: Fluor Daniel Fernald Office ' S

: Project File 40000 - independent Review Team
ISSUE DATE: January 31, 1997 File Record Storage Copy 104.(35).5

DISTRIBUTION: Please refer to attached Distribution List

1.0 PURPOSE

The meeting was the third in a series of working sessions to review and evaluate the path
forward alternatives for the FEMP Silos Project. The meeting involved the Silos Project
Independent Review Team (IRT) along with representatives of the FEMP Stakeholder '
groups, regulatory agencies, the Department of Energy and Fluor Daniel Fernald.

As a means of gathering and documenting comments and input to the decision making
process, the method of reflecting these comments has changed from previous meeting
minutes. This will be described further under the discussion section.

2.0 DISCUSSION

Tuesday, January 21

Review of Objectives Bob Heck opened the meeting by reviewing the objectives and the
IRT and the path forward evaluation. These objectives are attached.

Silos Project/VITPP Update Don Paine gave an description of the VITPP Melter bottom
drain incident that-had-occurred since the last meeting. He followed this by giving a status
of Campaign 4 and the impact of the incident on this test series. He then described the
approach to the incident investigation that included the formation of three teams to
address different aspects of the investigation. He concluded with an update on the status
of the Silo 3 Stabilization/Solidification Project. His notes are attached to these minutes.

Ray Reinhart presented the VITPP Incident Analysis Review Team activities and status. It
was noted that IRT Team member Gail Bingham was a member of the Incident Analysis
Team. '

Lou Bogar followed with a summary and status of the Safety Review Team.

g_' QUOUnL
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Nina Akgiindiiz completed the reports of the incident analysis by presenting the activities
and status of the Data Analysis Review Team. IRT member Dr. John Plodinec was noted
as being a member of this team.

The notes from all three incident teams are attached to the minutes.

Decision Analysis Process Update Lee Merkhofer of Applied Decision Analysis presented a
summary of the progress towards establishing the logic tree and the risks and uncertainties
for each path. He emphasized that each of the committees would present, in more details,
the activities that resulted in the progress and that the merits of changes to the logic
would be presented at that time. His presentation material is attached.

Altematives to be Evaluated Mark Dehring presented a summary comparison of the
technical basis and assumptions for each of the three alternatives being evaluated. He
followed this with a list of preliminary IRT recommendations from the December meeting.
Discussion from these issues resulted in the decision to add two items to the agenda for
Thursday, January 23. These were:

Recommended path for melter technology development; and
Review and adjustment of the base cases.

(Sequence, priority and completéness of activities)

The agenda attached to these minutes reflect this revision and other changes that evolved
through the three days.

Method of Capturing IRT Input Due to the intensive and wide ranging discussions that
result from each topic introduced during the meetings, it was decided to structure the
committee sessions in a manner that more completely captured these issues. Each
committee presented their approach and this was followed by a brainstorming session
during which all issues were listed. Following the brainstorming (during which no
judgments were allowed to be made with respect to the issues listed) the total list was
screened by the meeting participants to establish a short list. To pass the screening and
become short listed, an issue or concern needed to meet three criteria, namely

e |t differentiated between alternatives; and
¢ It had significant impact on cost, schedule or health and safety (the performance

measures); and
¢ It had significant risk or uncertainty that could cause a deviation from the base case

assumptions.

The individual committees would use this short list to develop estimates of impact (on the
cost, schedule and health and safety performance measures). These estimates would be
reviewed at the February meetings.
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Technical Committee Harry Robertson presented the objectives and the approach to
technical issues. The lists of issues and influencing factors that was generated at the
December meeting was presented. Following this a brainstorming session generated List
Aattached. The screening of this list resulted in short list of ten items (List B), which
included the consolidation of several similar issues into the requirement for melter design
development. An assessment of the development necessary was carried over to
Thursday, January 23.

The short list was then ranked by the IRT and a rough assessment of likelihood performed.
The results of the ranking and probability assessment are given in List B.

Requlatory Committee Terry Hagen presented the schedules for preparing an ESD or a
ROD Amendment. Following discussion on the time frame involved in the various steps
and the fact that there was no regulatory impact for Alternative 1 it was agreed by the IRT
members that the regulatory issues that had caused the logic tree to be constructed with
different paths no longer applied.

Variations in schedule durations could be accommodated as barallel paths to the necessary -

technology development activities and would not impact the project schedule. This

conclusion simplified the evaluation of alternatives and rendered the Regulatory Committee -

unnecessary.

Waste Site Availability Committee Terry Hagen presented the status of the investigation
into this issue and reported that based on advice from legal counsel, NTS Waste Site
Availability would not be jeopardized by the need to proceed with a ROD Amendment.

The IRT discussed the impact of the NTS Waste Site being closed due to other factors. It
was agreed that this could discriminate between alternatives if interim storage at Fernald
resulted and treated waste quantities were significantly different between alternatives. As
the closure of the NTS Waste Site was considered unlikely this issue was removed from
the logic tree but would be retained as a comment and possible adverse consequence to
any alternative chosen.

Health and Safety Committee Pat Fisk discussed objectives and progress to date in
gathering base case data for dose rates, injuries-and fatalities as formulas, ready to be
quantified, when schedules for the various branches in the logic tree are established.
Discussion on the assumption that total does for container handling of either vitrification or
cementation of Silos 1 and 2 only varied by 10 percent followed. There was additional
discussion on the radon issue with respect to stabilization of Silos 1 and 2 and the base
case assumptions of container type and handling and shipping. These and other issues
were captured in a brainstorming session on Thursday, January 23 and are reflected in
List D. :

Wednesday, January 22

Path Forward for Silo 3 Bob Heck started the meeting with a request for the IRT to
recommend a path forward for treatment of Silo 3 residues. The IRT proceeded tp

6cosas
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discuss, at length, the technical difficulties associated with vitrifying Silo 3 material either
mixed with Silos 1 and 2 (Alternative 1) or alone (not currently an alternative under
consideration). Issues discussed covered:

Selection of Melter Design including:
High versus low intensity melter
Materials of construction
Operating Temperature
Electrode material selection
Redox condition
Batch versus continuous processes
Electrical paths
Temperature monitoring
Physical and chemical properties of glass
Failure modes and effects

Problems in Melter Operation including:
Uncertainty in content/homogeneity of feed
Complications in handling high lead and high sulfates together
Problems with electric (high intensity) melters and electrode materials
High moisture content and volatile off gases with cold cap melter

The IRT concluded and jointly agreed that their recommendation should be stated as
follows:

Alternative 1 (vitrification of Silos 1 . 2 and 3 together) should be eliminated from
further consideration. Further, the vitrification of Silo 3 material should also be
eliminated from further consideration.

This recommendation was based on two primary conclusions which are:

The vitrification of Silo 3 material either singly or mixed with Silos 1 and 2 material is
technically more difficult and uncertain than Silos 1 and 2 alone.

Worker and public health and safety can be adequately protected by stabilization of
Silo 3.

Cost and Schedule Committee Mike Connors presented the assumptions that were used in
the development of the base cases. He described the development of the expected values
and ranges of cost using judgment of the uncertainty of each of the major elements of
cost. He noted that the range for Alternative 3 was larger than the others as very little
engineering development had been carried out on stabilization of Silos 1 & 2. He then
showed the comparison between alternatives-of the expected cost values by major
element. ‘ :
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He then pfesented a summary level schedule for each alternative with the agreement to

distribute, to the IRT, a lower level of detail before the first February meeting. Discussion
of issues concerning the costs and the schedule were captured on List E which was the
outcome of a brainstorming session held on Thursday. S

Thursday, January 23

TYechnology Development Path Forward Bob Heck opened the meeting with the request to
address the issues and concerns associated with the Technology Development for
Vitrification with a view to recommending a path forward. Consideration was to be given
to the status of the VITPP and if there was an appropriate role for this facility in the
development cycle. The brainstorming session that followed is captured in List C

attached. At the request of the IRT, John Plodinec gave a summary of the sequence of
steps necessary for the vitrification development cycle with ROM costs and time frames.
Fluor Daniel Fernald agreed to develop this concept in more detail and distribute it before
the next meeting. This is reflected in the attachment titled Silo 1 & 2 Melter Development.

Health Safety and Regqulatory Concemns In order to more adequate gather IRT input a
brainstorming session covering health, safety and regulatory issues was carried out.
Issues identified are shown in List D attached. Screening was started but not completed.
The screening will be completed by Fluor Daniel Fernald and presented to the IRT at the
next meeting.

Review of Base Case Schedules In a similar fashion a brainstorming of the schedule for
the base cases was carried out. The IRT comments are reflected in List E. No screening
was attempted. Fluor Daniel Fernald will prepare a screening for review by the IRT at the

next meeting.

Meeting Assessment

O@@ﬁ-@g
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LIST OF ATTACHMENTS

® Agenda
® Lower Level Schedules (Alternate 2 and 3)

e Silo 1 and 2 Melter Development Schedule

e Draft Statement of Recommendation for Alternative 1 ‘

FD FERNALD CONTRACT
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e Information needed regarding Alternative 2 and Alternative 3 to reach decision

® Presentation Notes
Objectives
VITPP Update -
incident Analysis Team
Safety Review Team
Data Analysis and Path Forward Team
Decision Analysis Process Update
Alternatives to be Evaluated
Technical Committee

Regulatory Committee and Waste Site Avallablllty Report

Health and Safety Committee
Cost and Schedule Committee
Funding Availability Committee

® ListA
List B
List C
ListD
List E




AGENDA

SUBJECT:  FEMP Silos Project, Path Forward Decision
DATE: January 21, 22 and 23, 1997
'LOCATION: FEMP Alpha Bldg., Fernald OH

Tuesday. January 21
8:00 Opening
8:30 Silos Project / VITPP Update
¢ |Incident Analysis Team
e Safety Review Team
e Data Analysis and Path Forward Team
10:30  Decision Analysis Process Update
11:00 Alternatives to be Evaluated
11:30* Lunch

12:00 Technical I1ssues Committee Report
e Risk Identification / Consequence Assessment

2:30 iiegulatory Committee & Waste Site Availability Report
3:30 Health & Safety Committee Report

4:30 Meeting Concludes‘

Wédnesdax, January 22

8:00 Opening

- 8:30 Path Forward for Silo 3

11:30 Lunch

12:00 Cost and Schedule Committee

2:00 Funding Availability Committee

AGN1-21.IRT
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R Heck

D Paine

R Reinhart
L Bogard

N Akgunduz
L Merkhofer

M Dehring

H Robertson

T Hagen

P Fisk

R Heck

IRT

M. Connors

M. Connors

January 31, 1997
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3:06 Technical Committee - H. Roberton

Thursday, January 23

8:00 Opening . . ‘ . A R Heck

8:30  Recommended Path for Technology IRT
Development for Vitrification

10:30 Health, Safety and Regulatory Concerns IRT

11:30 Revigw of base Case Schedules ' . ‘ IR;I'

Working Lunch

1:30 Meeting Concludes

Igise

AGN1-21.IRT January 31, 1997
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DRAFT

ALTERNATIVE 2
{Cost are de-escaluated)

VITPP -Phase 1 12 11-14 80%
VITPP - Phase 2 - 65 19 Cap 19-29 80%
" 350ps | 35-563 80%
Silo 3 Stabilization 25 22-29 80%
Waste Retrieval 16 13-20 80%
Engineering 47 42-55 80% Pre ACD has been added.
(Title | & 11)
Construction 115 97-146 80%
Operation Prep 12 10-15 80% Assumes that all development of
labor 35 29-44 operations is in VITPP Phase 2.
material 13 11-17
Packaging, Shipping, 80 72-94 80% Surcharge is not included.
Disposal .
D&D 63 53-80 80%. Based on assumed volume.
Project Management | 48 46-51 80%
531 460-647 80%

TOTAL:

36




DRAFT

ALTERNATIVE 3

{Cost are de-escaluated)

VITPP 9 8-10 80%

Silo 3 Stabilization 25 22-29 80%

Waste Retrieval 12 10-15 80%

Engineering 20 18-23 80% Pre ACD has been added.

Construction 68 57-86 80%

Operation Prep 6 5-8 80% Assumes that all devélopment of
labor 13 1117 ~ operations is in VITPP Phase 2.
material 10 9-13

Packaging, Shipping, | 135 80-227 80% Surcharge is not included.

Disposal .

D&D 36 30-45 80% Based on assumed volume.

Project Management | 46 43-50 80%

TOTAL: 383 293 -523 80%

3>
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INDEPENDENT REVIEW TEAM
RECOMMENDATION FOR EXCLUDING
VITRIFICATION OF SILOS 1,2 &3 TOGETHER

The Silos Project Independent Review Team recommends that Alternative 1 (Vitrification of Silos
1,2, &3 together) should be eliminated form further consideration. Further, the Vitrification of Silo
3 material by itself should also be eliminated from further consideration.

The basis of the recommendation is as follows:

Technical Complexity

The design of the melter of a combination of Silos 1, 2, &3 material must accommodate two
specific glass chemistry requirements. These are:
The high sulfate concentration which requires a high temperature melter

and

The high lead content which requires an oxidizing environment to avoid the
production of a metallic lead phase.

The combination of high temperature, oxidizing conditions and danger of metallic lead
formation result in the need for a complicated and unique melter/electrode design
configuration. This three chamber, molybdenum electrode design was used in the
Vitrification Pilot Plant and has proved difficult to control.

A more practical approach is to focus on a less complex glass chemistry to allow usage of
commercially available proven techniques and materials of construction for the melter design.
This approach can be accomplished by eliminating the high sulfate Silo 3 waste form the
vitrification program and insuring an oxidizing environment. In summary, the three-chamber
design should be abandoned.

On the other hand the FEMP has demonstrated, as part of the mixed waste stabilization
program, that the implementation of the stabilization/solidification technology (i.e.
cementation) would be an effective treatment of the Silo 3 residues through the successful
treatment of similar, thorium bearing residues.

The technical simplicity of the stabilization/solidification process would allow the treatment
of the Silo 3 residues by a more predictable process and therefore, with a more predictable
schedule and cost.

Health and Safety

The stabilized waste form (cementation) for Silo 3 material meets all applicable, relevant and
appropriate requirements and is protective of human health and the environment.
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INFORMATION NEEDED
REGARDING ALTERNATIVE Ul
AND ALTERNATIVE lll TO REACH DECISION

Analysis of Alternative Il that is more efficient with respect to pilot plant (Develop an
optimized approach to Alternative |l [Base Case)] with respect to technology
development/utilization of Pilot Plant) :

Literature search on waste loading relative to sensitivity analysis (Address request for
a) literature search for experience with cementation of materials similar to Silo
wastes [yardstick for validation of waste loading assumptions], and b) perform
sensitivity analysis addressing variation in waste loading

Address requirement for operations, transportation, and disposal with raépect to
radon (Health & Safety issue)

Have stabilization spécialist(s) available for next meeting
Look at Alternative Il without gems (Development Program)
Analysis of Silo 3 and Pit 5/Waste Mix Option

Alternative stabilization approaches beside Portland cement [Literature
search/Stabilization specialist(s)]

- Survey of what's been used and impact on radon emissions
- Clarify criteria used for identifying

Evaluation of how alternatives perform with respect to major constituents
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Overview of Objectives
Independent Technical Review Team

The Independent Technical Review Team (IRT) will be providing
advice/recommendations to Fluor-Daniel Fernald (FDF) and the Department of Energy
(DOE) as aid in an internal decision making process. FDF and DOE will evaluate this
input internally in determining what, if any, modifications to our current path forward
(i.e. vitrification of Silos waste) should be formally proposed to the regulators and other
stakeholders. Stakeholders are being asked for input during the internal decision making
process in firm recognition of the vital importance of their acceptance if any path
forward modifications are proposed formally.

The IRT will aid in decision making by:

—  Reviewing current FDF and DOE recommendations to cement solidify Silo 3 and

reach consensus to-agree with or suggest modifications to this direction.

—  Assist with optimization of vitrification by:

* Reviewing, commenting and providing advice on the upgrade plans for the
Pilot Plant and evaluating the results from the existing Pilot Plant.

*  Providing reviews, comment, and providing advice on current technical T
approach to vitrification using lessons learned. . | ¢
FLUOR DANIEL 29
nr

FERNALD




Ch

Overview of Objectives
Independent Technical Review Team

In light of significant uncertainties in vitrification process reliability observed to date and
associated impacts on project schedule and like issues, FDF and DOE would like

“advice/recommendations on whether to formally re-evaluate the selected OU4 remedy.

FDF and DOE would like the IRT to evaluate issues associated with vitrification
implementation and identify and evaluate any potentially viable options to vitrification.
In light of these evaluations, FDF and DOE would like input on the appropriateness of
re-evaluating, through a formal public process, the current OU4 path forward. It is not
expected that the IRT will advance a sole recommendation for a single alternative, but
rather to return evaluation and advice based on their experiences for each alternative as
an aid to our path forward evaluation. |

The alternatives to be considered at a minimum include:

Alternative 1. Vitrify all three silos
Alternative 2. Vitrify Silos 1 and 2 and cement solidify Silo 3
Alternative 3. Use stabilization in the form of some viable option(s) for all three silos.

FLUOR DANIEL

FERNALD
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Silos Project/ VITPP Update

SILOS PROJECT/VITPP UPDATE

DON PAINE

JANUARY 21, 1997
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Silos Project/ VITPP 'Update

VITPP Event Scenario
Incident Evaluation Teams

Silo 3 Stabilization/Solidification Project

FLUOR DANIEL

FERNALD
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 Silos Project/VITPP Update

Vitrification Pilot Plant Melter Bottom Drain Incident

. At 10:22 p.m. on December 26, 1996 molten glass discharged through the #3 bubbler tube assembly to the
bottom drain container.

. The event concluded at approximately 10:38 p.m. when the total glass volume of the melter drained to the
bottom drain container.

e During the event, the glass stream enlarged and separated into two streams resulting in some glass
migrating outside the bottom drain container onto the floor causing minor damage to the concrete floor and
a small fire from the floor epoxy paint.

. The Vitrification Pilot Plant operation staff followed defined safety precautions and no one was injured.

FLUOR DANIEL
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Silos Project

CAMPAIGN 4
SERIES A/IB —

SERIES A SERIES B [C4808 | tpansiTion SERIES A
LOW TEuP 26% BENTONITE )
1150 C | MAX RATE
1160/1260C |——> | ——> esT TEMP
30/40 % 8OLIDS 30M0 % 8OLIOS 30/40 % 80L108 30/30 % SOLIDG
4 BATCHES 2 BATCHES | QATCH 40 STRADY STATE UM
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C4B016 | . caBot®

C4B012 .
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Silos P -oject |

Campaign 4 Uptime I
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Silos Project/ VITPP Update

INCIDENT EVALUATION TEAMS

Initiated Team Evaluations January 6, 1997

-Safety Review

Data Analysis and Path Forward

Incident Analysis Team

FLUOR DANIEL /

FERNALD
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Silos Project/ VITPP Update

Safety Review Team

Charter:

1.

Evaluate appropriateness' of the responses to the incidents in terms of safety and procedures. .

2. Determine adequacy of Engineering controls with regard to promoting safety during the event.
Deliverables:
1.  Final report including Lessons Learned and recommendations for further safeguards.

FLUOR DANIEL
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Silos Project/ VITPP Update

Data Analysis and Path Forward Team

Charter:

Evaluate data and determine deficiencies for final remediation detail design and operation.

Determine need for low temperature melter and altematives to VITPP restart.

3.  Determine melter "post incident” data needs.

4.  Determine "Path Forward" for VITPP Phase I testing.

Deliverablw:‘_ |

1.  Develop database of outstanding data requirements and operations experience that wouid have been gained
from the balance of Campalgn 4 to support: full scale detailed design.

2.  Provide recommgndat_ions for acquiring outstanding Phase I data and operating experience.

3. Provide options-for the path forward for the VITPP Phase I Test Program.

4.  Cost/Benefit analysis for path forward options.

FLUOR DANIEL /

FERNALD
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Silos Project/VITPP Update

} Incident Analysis Team

Charter:

o

|
1. Evaluate the root cause for the melter incident, and develop Lessons Learned from melter operation.

Deliverables:

1.  Prepare Melter Inspection Plan.
2.  Perform Failure Modes Analysis for root cause determination.
3.  Develop Lessons Learned.

4.  Prepare Final Report.

'FLUOR DANIEL |
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Silos Project/ VITPP Update

Silo 3 Stabilization/Solidification Project

The CBD announcement issued December 10, 1996.
Vendors expressions of interest received January 10, 1997.
Qualified bidder list developed by January 31, 1997.

Draft SOW/RFP issued for internal review January 31, 1997.

FLUOR DANIEL
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| Silos Project/VITPP Update

LIST OF RESPONDENTS TO CBD ANNOUNCEMENT FOR
SILO 3 STABILIZATION

ALLIED TECHNOLOGY GROUP, INC - FREMONT, CA
CHEM-NUCLEAR SYSTEM - COLUMBIA, SC
ENSR - IRVINE, CA
ENVIROCARE OF UTAH, INC.
FLUID TECH, INC. - LAS VEGAS, NV
" FOSTER WHEELER - RICHLAND, WA
IT CORPORATION - KNOXVILLE, TN
M4 ENVIRONMENTAL - OAK RIDGE, TN
MOLTEN METAL TECHNOLOGY, INC. - OAK RIDGE, TN
OHM CORPORATION - FINDLAY, OH |
PERMA-FIX ENVIRONMENTAL SERVICES, INC. - ALBUQUERQUE, NM
R. M. WEBSTER AND ASSOCIATES, INC. - ST. PETERS, MO
ROCKY MOUNTAIN REMEDIATION SERVICES - GOLDEN, CO
SCIENTIFIC ECOLOGY GROUP - KINGSTON, TN
SEVENSON ENVIRONMENTAL SERVICES - NIAGARA FALLS, NY
SPAR ENVIRONMENTAL SYSTEMS - BRAMPTON; ONTARIO, CANADA

WEST CENTRAL ENVIRONMENTAL CONSULTANTS - MORRIS, MN

FLUOR DANIEL /
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Silos Project/ VITPP Update

Silo 3 Treatability

Silo 3 compound analysis - February 28, 1997.

Silo 3 test analysis - February 28, 1997.

FLUOR DANIEL

FERNALD

—_—

ez




Melter Incident |
Incident Analysis Review Team

INCIDENT ANALYSIS REVIEW TEAM

RAY REINHART

JANUARY 21, 1997
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Melter Incident
Incident Analysis Review Team

Charter

To evaluate the root cause for the melter to empty its contents, and develop
Lessons Learned from melter operation and disassembly.

‘Deliverables

1. Prepare Melter Inspection Plan.
2. Perform Failure Modes Analysis for root cause determination.
3. Develop Lessons Learned.

4. Prepare Final Report.

FLUOR DANIEL
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Melter Incident
Incident Analysis Review Team

Team Members;

Gail Bingham
Brad Bowan

- Joel Bradburne
Hamid Hojaji
Vijay Jain
Ron Joseph
Xing Mao
Jill Oligee
Don Paine
Kareld Solomon
Ron Worsley

DOE Oversight:

Joe Desormeau
. "Joe Neyer

Ray Reinhart, Team Leader

FDF Security

Consultant

GTS Duratek

FDF Silos Project

GTS Duratek

West Valley Nuclear Services
FDF Emergency Preparedness
GTS Duratek ‘

FDF Silos Project

FDF Silos Project

FDF Silos Project

FDF Engineering

DOE-FEMP
DOE-FEMP ’

FLUOR DANIEL

FERNALD
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Melter Incident
Incident Analysis Review Team

DELIVERABLE #1 (Melter Inspection)

. Co_mpleted and transmitted to Project on January 14,1997

- During the process, the Project was given permission by the team to:

Remove bottom drain container
Remove cage around bottom of melter
Clean-up material on floor

Remove lid from melter

k Xk Xk XK

. Established listing of samples needed for analysis to aid in root eause
determination (Complete)

. Project is preparing OWI's and Sampling Plans to conduct the inspection (In
Progress)

. Project needs to obtain and supply requested information and data from
samples (In Progress)

FLUOR DANIEL
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Melter Incident
Incident Analysis Review Team

INCIDENT ANALYSIS
SAMPLING AND ANALYTICAL MINIMUM REQUIREMENTS
— = T
SAMPLE ANALYSIS PROPOSED LAS QUANTITY PURPOSE PRIORITY
Gless hed to b jor at SEM/EDX Bulk Chemical Analyei Vi State Lab Total Aveileble Eveh ' ond di _ HIGH II
Bubbler #3 . Fivor Daniel Femaid :
Matorial & d on B Oraine 1,243 SEM/EDX Bulk Chemicsl Anstyei Uni ity of Cinci i Tots! Available Evel ' end dieperei HIGH
Fluor Deniel Femaeld ! -

Mo8i, Level Indicators BSEM/EOX interface University of Cincinnati Total Available Eveluste erosion, corrosion, chemical etteck HIGH
Glase from Bottom Drain Contsiner SEMAEDX Bulk Chemice! Analysis Uni ity of Cinel J 4 Core Borings Eveh L _ hemicel attack HIGH

Contsiner X-Rey Fluor Daniel Femnald

Fivor Danie! Femaid
Vieus! inspection . Fluor Denie! Femeld None Verity sroelon MEDIUM
G isle | d on the SEM/EDX Interface University of Cincinnati Evaluate Materie! : Low
interstitial tayer { the malt roof sssembl Defect Evaluation
Feed Tude BEM/EDX University of Cincinneti Small ssction of weld Defect Identification Low
follure

Scrape Top 3 Weet Electrodes; Scrape Top SEMEDX Builk University of Cincinnati 8 grema sech ol L Eval ! P and di ' MEDIUM I
2 Eest Electrodes . .
Surfece Drain Vieuel Fluor Danis! Femald Tota! unit emall ssction Defeot identification Low II

SEM/EDX it visus! ie not eutficlent University of Cincinnati
Melter Conter Chamber Floor XRF, Ultrs Sound Fivar Danlel Fernald None Verify meta! pressnt in refractory end moﬁ Il

Conductivity slectrios! current peth

1l

Meliter penstrations Soroscope Fluor Daniel Femnald None Vieus! ¢ tion of e condition HIGH
Bubbler Assemblies SEM/EDX Intartece University of Cincinnatl Total Assembly Detect identification Material identification HIGH

SEM/EDX Butk University of Cincinnati
Bottom Draine 1, 2, Spere 8 3 SEM/EDX Interfece University of Cincinneti Total Assembly Deteot tdentification HIGH

SEMEDX Bulk Unlvﬂdn of Cincinneti Matsrial Identification
Motten Metallic Bubetance located on the Total Avallable HIGH

exterior of Melter around bubblers end
bottom draine

Dacva §
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Melter Incident

Incident Analysis Review Team
"TABLE 2 |

GLASS ANALYSIS

ADDITIONAL INFORMATION NEEDED BY MELTER INCIDENT ANALYSIS TEAM WHICH MAY AID IN THE

DETERMINATION OF THE ROOT CAUSE. THIS ANALYSIS WILL BE PERFORMED ON SAMPLES THAT WERE
PREVIOUSLY COLLECTED DURING PHASE | TESTING.

Type of Campaign 1 | Campaign 2 Campaign 4
|
Sample Run 1 Run 1 T Run 2 | Post Run 1 T
Campaign 2
Requested
Slurry
“ Redox N/A B.E B8 M. E E BME | E
SEM/EDX E E E E E
Chem. E
Anal

Samples from sides chambers when possible

Explanation of abbreviations:

B = Beginning of run
M = Middle of run

E = Endofrun

N/A = Not Applicable

Pace 6
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Melter Incident
Incident Analysis Review Team

DELIVERABLE #2 (Perform Failure Modes Analysis for Root Cause
Determination) '

» Preliminary Cause Chart Established (Complete)
« Project supplied a chronological Iiéting of events (Comple‘te)‘

. Perform a review of event listing for additional conditions or causal
factors for inclusion (In Progress) -

«  Perform and determine Root Cause Analysis (Data and Informat|on |
needed from requested samples)

« Develop findings and recommendations (Pending analysis above)

FLUOR DANIEL
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Melter Incident
Incident Analysis Review Team

INSERT CAUSAL EFFECT CHART

FLUOR DANIEL
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Melter Incident
Incident Analysis Review Team

- DELIVERABLE #3 (Develop Lessons Learned)

 Preliminary list has been established

© e 'Additional Lessons Learned should be generated by going through root
| cause ‘

o | FLUOR DANIEL

FERNALD

Selz




Melter Incident
_Incident Analysis Review Team

DELIVERABLE #4 (Prepare Final Réport)

. Table of Contents

I, Executive Summary
- A. Event Scenario
B. Root Cause
. . Team Scope
fi. Team .

V. Background Information
V. Statement of Facts

A. Chronological listing of events
B. Conditions
VI. Root Cause Analysis
A. Barrier Analysis
B. Change Analysis
C. Critical Human Actions Profile (CHAP)

VII. Findings & Recommendations -
VIil. Lessons Learned

IX. Signatures .
X. . Attachments |

FLUOR DANIEL
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Melter Incident |
Incident Analysis Review Team s

DIRECTION OF INVESTIGATION
CONTRIBUTING FACTORS TO THE FAILURE OF BUBBLER #3

e Redox ‘Conditions (Foaming)

» Cracks/Fractures in E-Block (Allowing mcreased commumcatlon of glass
pool)

e Erosion/Corrosion of Materials (Bubbler tubes and refractory)

» Electrical Path (Molten glass conductivity and the fall out of lead and/or
metals established an electncal circuit)

** Samples requested should provide information needed to make final
determmatlon

FLUOR DANIEL
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Melter Incident -
Data Analysis Team

DATA ANALYSIS REVIEW TEAM
" NINA AKGUNDUZ

JANUARY 21, 1997
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Melter Incident
Data Analysis Team

Charter

1. Evaluate data and determine deficiency for detailed design and
operations. |

2. Determine data needed from melter inspection.

3. Determine options for acquiring outstanding data.

FLUOR DANIEL 7
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Melter Incident

Data Analysis Team

: . _ ‘ |

1. Develop database of outstanding data requirements and opérations
experience that would have been gained from the balance of
Campaign 4 to support full-scale detailed design.

2. Provide recommendations for acquiring outstanding Phase I data and
operating experience.

3. Provide optiona for the path forward for the VITPP Phase | Test Program.

4. A companson of cost, schedule and risk analy5|s for path forward |
options.. |

FI.UOR DANIEL g
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Melter Incident
Data Analysis Team

Facility Requirements | Options

A. Laboratory Scale - Crucible 1. FDF - laboratory
"12. Catholic University

3. Cleméon University

4. PNL
5. SRS
B. Mini-melter “10 kg - 100 kg/day | 1. Clemson University 200 Ibs/day

2. Catholic University 10-100 kg/day
3. West Valley pilot melter

4. PNL

5. Commercial facilities

FLUOR DANIEL
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Melter Incident

Safety Review Team

Page 1

SAFETY REVIEW TEAM

LOUIS C. BOGAR

JANUARY 21, 1997

FLUOR DANIEL

FERNALD
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Melter Incident
Safety Review Team

| Charter

Determine the adequacy of implementing controls for normal operations and
emergency response within the safety basis. Evaluate the appropriateness of
the incident response in terms of procedures and processes used.

Deliverables
Final Report will include:

- Evaluate appropriateness of incident response

-  Recommendations regarding safety controls

-  Evaluate safety and health impacts on and off site
-  Lessons learned

FLUOR DANIEL
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Melter Incident
Safety Review Team

Team Members:

Lou Bogar
Ray Crawford
Doug Daniels
Don Norquist
Bill Previty
Bob Tabor

DOE Oversight:

Pete Darnell

FLUOR DANIEL
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Melter Incident
Safety Review Team

OU4 INTEGRATED HAZARD ANALYSIS EVALUATION
Hazard: Leak or spill of molten glass or heavy metals from furnace

Consequence: Fire; potential worker death/serious. injury

Consequence Class: Moderate

Frequency Class:  Unlikely
Cause: Material defect; installation error

Mitigators: Bottom Container, Acceptance Testing

Ref: Final Hazard Analysis, September 1995

FLUOR DANIEL
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Melter Incident
Safety Review Team

REVIEWS COMPLETED

e Safety documents

. Vitfification Plant prdcedures
» Phase | Test Plan

* Incident Response

B

g
| £
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Decision Analysis Process Update

January 21, 1996

Applied Decision Analysis, Inc.
2710 Sand Hill Road ‘
Menlo Park, CA- 94025-7065

Goal: Provide framework for facilitating the
comparative evaluation of alternatives

1. Promote deliberate, systematic consideration of factors
relevant to reaching a decision

- clarify logical elements for decision making
» what we want (objectives and tradeoff weights)
» what we can do (options and how they ditfer)

» what we know and believe (about the likelihood and extent to
which each altemative would achieve each objective)

- focus attention on what matters most
2. Provide a quantitative model )

- to serve as an aid to decision making

- to provide what if/sensifivity analysis

|
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A multi-criteria value model accounts for multiple
objectives and differences in the importance of

nhlecti\_lae
Maximize total
social benefit
|
L N S {
Minimize health & Minimize Minimize schedute
safety risk total costs : (time to completion)
Porto m axposures ua-. dodare monthe 0
Moz oures: {or Rscounted completion

The decision tree accounts for key uncertainties
impacting performance

I
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Regulatory process

Accounts tor uncertainty over the outcome of the regulétory

process. - .

® No changs. There are no disputes with the remedial approach
and the remedial approach proceeds on time.

® ESD. An ESD is required and approved by August 97 to
December '97.

® Amend ROD. A ROD amendment is required and
approved by March ‘98 to March 98.

® Amend ROD. A ROD amendment is required and
approved by December ‘96 to Juns '00.

Funding scenarios

Accounts for uncertainty over available funding level.

Eunding

Unconstrained ® Unconstrained. Annual funding is at the level
desired for efficient implementation of the selected
strategy. :

@ Constrained. Annusl funding is $25M from. 1997.

through 2001, $50M from 2002 through 2005, and
unconstrained thereafter.

Seversly “_""""' . ® Severely constrained. Funding is at the level of
the current FY97 replan.

%95
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Accounts for unanticipated technical problems that may cause significant
delays or major cost increases. ("Significant” means beyond the range of
uncertainty that would be reflected in a Monte Carlo analysis of cost and

schedule.)
Sycoam .
® No significant prodierna. The
No strategy encounkers no significant
problems. The waste s
within the schedule
axpectad for the phen inding

Strategy encounters serious,
* unanticipaed technicel probiems
. which result in s schedule delay of
- several yesrs and significant
n d capia! costs.

=
o

|
ls

Planned waste disposal site availability

Accounts for the uncertainty over timing and availability of
necessary offsite disposal.

Planoed
Waxa
Dispomt
St
Avainbilty
Available @ Avallable. Wasts is accepled at NTS within time
frame that does not significantly sffect the planned
schedule. .
..
 Not Avaisble ® Not Avallable. Ignored, since possible outcome is
not a significant discriminator between
aftematives.

reyind




Major accidents

_Accounts for the possibility of a major accident that results in a public or
worker injury, fatality, or exposure..

® No. There are no major accidents.

® Yas. Accident involving injuries, fatality, or
significant release/exposures occurs.
Occurrence of an accident requires cleanup
mwummmm and causes significant increased cost and time
delays.

Each path in the decision tree receives a
probability and performance score

Ovenall performance = weight, x public risk +

weight, x worker risk +

weight, x cost +

weight, x months to completion
08 __
SUTIRERBTOAPROCIIPTS 10
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SAMPLE OUTPUT: A “risk profile” displays the

uncertainty over the performance of sach alternative

Probability Denshty

Overafl Performance

o
vt Canpas tratyms

SAMPLE OUTPUT: Sensitivity analysis shows
how assumptions affect performance
At A
E . me
§ ............................ mc
=il |
Probability of desired funding
=08 .
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Technical committees have been established to
provide required estimates

taCom

2.« Rogps
3o Fundng

4 » Tochaical \nsuse

<] = %o gt crrans amier @ show § = Comt and Schedils
¢ » Hoolh o) Sutuy

Proposed process

1. Refine decision tree

. Estimate performance for “base-case” path
. Estimate performance for other paths
Estimate probabilities for tree

Assign value weights

I I N~

Evaluate and compare alternatives and conduct sensitmty

analyses

1




Plan for remainder of meeting

¢ Review alternatives to be evaluated and assumptions

¢ Each technical committee explains current status, key issues
identified, and progress toward developing mputs for
quantitative model

¢ Breakout sessions on technical committee issues.

ao® .
» avvg 15
Schedule of Tasks
December January February February
12813 21-23 11-13 27-28
Meeting Meeting Meeting Meeting
< generats
conclusions and
recommendations
r— —_—— L ; —s
« develop logic for owewmteper;wonnmlw ¢ perform mode! runs
estimating : paths tree ;
* perform sensitivity
probabilities and « astimate probabilities for analysis
performance key uncenainties
* generate base case « prepare for stakeholder
performance assignment of weights
estimates (at Feb. mesting)
« begin *ootimizing®
design for each
ahemative
aoe

|
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i | | Alternatives to be Evaluated

ALTERNATIVES TO BE EVALUATED
MARK DEHRING

JANUARY 21, 1997
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Alternatives to be Evaluated

TECHNICAL BASIS & ASSUMPTIONS

Alternative 1 Alternative 2 Alternative 3
Vitrify 1,2 & 3 Vitrify 1 & 2, Cement 3 Cement 1,2 & 3

Virification Vitrification Cementation - Cement Cement
| Feed Basis Silo 1,2, 3 mixture || Silo 1 & 2 mixture Silo 3 Silo 1 & 2 mixture | Silo 3
‘|| Plant Capacity 18 MT/day + 12 MT/day + 119 MT/day 85 MT/day 119 MT/day
2 MT/day(VITPP) 2 MT/day(VITPP)

[ Melter Capacity 6 MT/day 6 MT/day - | : :

“ Melter Temperature 1350°C 1150°C - - - 4‘
No. of Trains 4 3 1 1 ' 1
Operating Basis 24 hrs/day 24 hrs/day 8 hrs/day 8 hrs/day ) 8 hrs/day

7 days/week 7 days/week 5 days/week 5 days/week 5 days/week

" Operating Period ' | 3 years 3 years 4 months 3 years ”l 4 months

“Availabiiity 80% 90% 100% 80% .|  100%
Notes: 1 Excludes treatment of OU4 soils

FLUOR DANIEL
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Alternatives to be Evaluated

TECHNICAL BASIS & ASSUMPTIONS

Alternative 1
Vitrify 1,2 & 3

Alternative 2
Vitrify 1 & 2, Cement 3

Alternative 3 .
Cement 1,2 & 3

Vitrification Vitrification Cementation Cement Cement
Waste Loading 60% (dry weight) || 60% (dry weight) | 45% (dry weight) || 20% (dry weight) | 45% (dry weight)
Waste Form - Gems Gems Monolith Monolith Monolith JI
Waste Packaging SEG Concrete SEG Concrete Half Height White SEG Concrete -Half Height White
Boxes Boxes Metal Boxes Boxes Motal Boxes
Volume of Treated 11,800 yd® 8,600 yd® 6088 yd* 30,300 yd® €088 yd*
Waste
Disposal Volume 25,400 yd?® 18,500 yd?® 8960 yd? 73,600 yd® 8.960 yd®
{with container)
No. of Waste 5,200 3,800 2160 " 15,200 2,160
Containers .
No. of Waste 2,600 1,900 540 7,600 540
Shipments
Transportation Truck Truck Truck Truck Truck
Disposition of NTS NTS NTS NTS NTS
Silo Residues
Disposition of Onsite Cell Onsite Cell Onsite Cell Onsite Cell Onsite Cell
D&D Materials
FERNALD
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Alternatives to be Evaluated

Preliminary IRT Recommendations Included Not Included
' in Base Cases In Base Cases

PROJECT ORGANIZATION / PROJECT EXECUTION

o To assure continuity of talent necessary to capture lessons

learned from the vitrification pilot plant, dedicate additional
design resources to the project.

v

o Devote resources t:o specialized outside consultation and v
design peer review, taking advantage of active vitrification
projects within the DOE Complex.
o Re-baseline to reflect a higher priority for retrieval design v
and process testing Could be improved
o Reflect a realistic scheduling assumptions for all activities 4

(design, regulatory processes, construction, etc.).

VITRIFICATION PILOT PLANT

o Scope of pilot plant program
- Process and product development
- Equipment selection and development
- Integrated demonstration of operability
- Process support - troubleshooting, testing feeds,
additional capacity

FLUOR DANIEL
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Alternatives to be Evaluated

Preliminary IRT Recommendations

Included Not Included
in Base Cases In Base Cases

¢ Modify pilot plant for modularization to facilitate testing and

development

v

¢ Evaluate / determine materials of construction for
replacement melter

e Conduct and indepéndent review of the design of the pil(;t
plant :

¢ Do not upgrade the VITPP for radioactive service. Use for
surrogate testing only

e Upgrade VITPP for radioactive service and demonstrate at
current capacity prior to upgrading capacity to 6 MT/day

¢ Do not upgrade VITPP for radioactive service. Conduct
glass formulation testing at a smaller scale. (e.g. Catholic
University VSL 10 Kg/day). Test full-scale system with
surrogate feed only.

WASTE FORM

¢ Revise baseline technology for waste form from gems to
monolith. Proceed with development of monolith. Use
gems a backup.

"4
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Alternatives to be Evaluated

Preliminary IRT Recommendations

Included
in Base Cases

Not Included

In Base Cases

development by project. Compete final design on a fixed
price basis.

WASTE RETRIEVAL SYSTEM

e Remove bentonite and dispose of separately v

MELTER SYSTEM

o Avoid use of a high temperature melter (at the expense of v v
waste loading) Alt. 1 Alt. 2

o Utilize a different type of melter for vitrification of Silo 3 v
materials (in lieu of joule heated)

¢ Plan on additional development of the current (one-of-a- v
kind) melter prior to production application

ACQUISITION STRATEGY

o Award multiple (reimbursable cost) contracts for the design v
/ development of the melter. Award a fixed price contract
to the best design. (Only applicable if Silo 3 material is to be
vitrified).

e WYVNS approach - Initial design by melter vendor. Design v

és
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Alternatives to be Evaluated

“several candidate equipment components (pumps, valves,
instruments, etc.)

Preliminary IRT Recommendations Included Not Included

' in Base Cases In Base Cases
SLURRY FEED SYSTEM |
e As part of VITPP and Silo 4 Demo test programs, test v

e Set up a separate test loop to enable testing of several v
candidate equipment components both with surrogate
material and silo residues.

FLUOR DANIEL
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Techﬁical Committee

TECHNICAL COMMITTEE
HARRY ROBERTSON

JANUARY 21, 1997
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Technical Committee

BASI MMA DERSTANDIN

 Technical success is:

SCOPE OF EEFORT

Define key parameters and relevant factors

Develop risks and uncertainties

Page 2

Assess the probability of technical success

Provide information needed to other committees

FLUOR DANIEL
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Technical Committee

Page 3

APPROACH
Assess significant factors impacting key parameters
Develop a probability of attaining success (professional judgment)
Estimate impact on performance measures of non-attainment
STATUS
Developed issues and influencing factors
Conducted screening to identify significant factors

. Design issues

®*  Project management issues

¢ Remaining technical uncertainties
Further screening based on uncertainty and sensitivity
Choose major impacting issues

Estimate probability of extreme outcomes

Estimate differential cost and schedule for each extreme outcome

FLUOR DANIEL
FERNALD -
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ISSUES_&

VITRIFICATION

INFLUENCING FACTORS

Of s

PROCUREMENT

CONSTRUCTION

STARITUP

AETRIEVAL

TREATMENT

PACKAGING
STORAGE
TRANSPORTATION

DISFOSAL

o&D

eMelte: [recign
oWt
oFprrt Sy
TICEY

t aiepenent

A O fiae Denge

O Quashtied Vendors
Maitar
Waste Form
Caispre

#Subcontractor Pestormance
#System Turnovar {CATY

*Piapa stion tor Reachnans
Assesament

SVarsbety of Sdo ) & 2

etraval &

#Asdon commnment
Mo Eltectiveness
*Barm Menagemem

Shury Feed Preparstion end
Ligatmeny
oFoed Varsdility
@Phgou/Clesrsng
e Coreomonitromon

O Gon System
*Phgorg/Clesning
SMartmn Votium
*Mostine Removel
SRadon Remove
Coromon

Matter Design Lile
©0petwtmg Temp
S Cerarmuc Intaginty
«Sultste Problems
eLasd Problams

Melter
#Coohng Systems
*Bo1tom Draine

Motter Tiwoughput
oWaste Losdng
O Avatability
®Control Probleme

Ansiyticd Capatuay
SRest tme snalysistondts

SMesting WAC
osNTS
o QSDF

#Sod conteminstion under
eilos

STABILIZATION (CEMENTATION)

DESIGN

PROCUREMENT

CONSTRUCTION

STARTUP

AETRIEVAL

TREATMENT

PACKAGING
STORAGE
TRANSPORTATION

OISPOSAL

¢ Teeatabiny
oRadon Haxiling
Pratreatmem

Coruanwment
*Waste L oxting
ehunsl Peachict Retiahibty

#Qusitied Svatem Supphert
SMdtipte supphars of
Contaner Vesuets

Seme o Vinticstion

Serne e Vitrificstion

Same s Vitntication

Trastmert

oTrestment
oExpomse
Waests Losding
S Chamistry Sensitive
oShurry/Weter Impacts
®Process Contrel
oFasd Varisbikty
Vardstion
*Dust
oRedon
eEntent of Coverege
*Mentive Removal
Anslytcst Copabity
olad tme enstys/rondts

®Ventistion & radon testment of
nterm stor 008

oContaines integrity (Reden
seshng)

¢ Supply & hardhng of comune:
vessely

Same m Vitrification

Seme e Vitrilicetion




Technical Committee

TECHNICAL ISSUES
DESIGN ISSUE

Issues or influencing factors that professional judgment has determined

-~ can be adequately addressed through proper and sufficient design

Page S

i.e. Slurry Feed Preparation and Treatment

Off-Gas System (Vitrification)
RAM Analysis

Melter Design

Process Plant Ventilation

FLUOR DANIEL
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Technical Committee

TECHNICAL ISSUES

e PROJECT MANAGEMENT ISSUES

2%

Issues that can be adequately addressed through proper and sufficient

project planning.

i.e. Procurement of Melters

Subcontractor performance and system turnover

Preparation for Readiness Assessment
Berm Management

Real time analytical results
D&D

Page 6
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Technical Committee

TECHNICAL ISSUES

e  REMAINING ISSUES
Issue Impact Alt | Alt Alt Il
Variability of Silo Goes beyond current design basis X X X
Material process envelope. | |
Bentonite Retrieval | Inability to control impacts X X X
& Transport variability of silo mat_erial. /
Houdini Nonperformance requires alternate X - X X
Effectiveness means of "heel" and object ' |
removal. -
Slurry/Water Water content higher than design X X X
Content basis impacts plant throughput and
, | extends operating time.
Individual Melter Nonattainment of design basis X X
Capacity impacts plant throughput and
extends operating time.
Page 7 FLUOR DANIEI.§
FERNALD
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Technical Committee

 TECHNICAL ISSUES

Issue Impact Altl | Altl | Al
Melter Operating Nonattainment of design basis X X
Life requires melter replacement and
extends operating time.
Waste Loading Nonattainment of design basis X X X
impacts plant throughput and
extends operating time.
Plant Availability: Same as above. X X X
Process Chemistry Nonattainment of design X
assumption could cause
nonachievement of WAC (TCLP).
Radon Handling Radon emanation from all steps X
Processing through the process. '
Interim Storage
Shipping
Contain Suitability Radon emanation from concrete X
- |'container during interim storage
and shipment.

Page 8
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| ' Technical Committee

TECHNICAL BASIS FOR ALTERNATIVE

A :

Iternative |l
Low Temp
1150°C

R

High Temp
1350°C

) ~Page 9

44
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Technical Committee

COMMON TECHNICAL ISSUES

RETRIEVAL & FEED

Variability of Silos Material

Bentonite Retrieval & Transport

Houdini Effectiveness

o These are common to all three alternatives

e Their impact on technical success would be largest on Alternative | since

the single plant is affected (Alternatives Il and Ill have a separate plant
unaffected by the three issues)

* Engineering or design solutions can be applied to overcome the impact

- Page 10 - FLUOR DANIEL
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Technical Committee

lo/

MELTER

Design

Page 11

VITRIFICATION TECHNICAL ISSUES

Alternative |

High Temp (1350°)
High Sulfates

High Lead

3 Chamber Design

Melter Life |
Individual Melter Capacity
Waste Loading

Plant Availability

Iternative |l
Low Temp (1150°)
Lower Sulfates
High Lead . ‘j
Single Chamber Design .

All have a great impact on
plant throughput and technical -
success

MJQ DANIEL
FERNALD
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- Technical Committee

CEMENTATION TECHNICAL ISSUES

Alternative |l
Silo 3 Only
‘Design
Operation
, Page 12

Alternative |lI
Silos 1 & 2

~ Treatability

Radon Handling
Waste Loading

Radon Exposure
Process Chemistry Control
Radon Handling
®* Interim Storage
® Packaging/Shipping
e Container Integrity
Waste Loading

FLUOR m’ung
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TECHNICAL ISSUES - IMPACT ASSESSMENT

(Example)

Cost from extreme outcome

Delay from extreme outcoine

et deragn basis

Success Assumption Extreme Outcome
Suyitu ant Techmical Risk Factor | Al Alt i Al Alt ) Alt i Alt i} At Alt i Al il Alt ) Alt Il Al 1t
idinenluat imelter capacity fails to 6 Mnt 6 Mit Only Only $50 $30 3 years 2 years
day day achieves achieves million million ‘
3 M/t day | 3 M/t day
p=25% |p=10%
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Regulatory Committee

REGULATORY COMMITTEE &

WASTE SITE AVAILABILITY REPORT

TERRY HAGEN

JANUARY 21, 1997

FLUOR DANIEL

FERNALD
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Regulatory process

Accounts for uncertainty over the outcome of the regulatory process.

BRemediat  Regulatory

aopproach  process
Alt1 N, No change :
( ) ycnange ... ® No change. There are no disputes with the remedial approach
and the remedial approach proceeds on lime.
) _ ESD

| v L e | ® - ESD. An ESD is required and approved by August ‘97 to
l l (Al (“j December ‘97..
' \ © =4, Amend ROD

e Amend ROD. A ROD amendment is required and
\ approved by March '98 to March '99.

\ A -+, Amend ROD

-

L. ¢ Amend ROD. A ROD amendment is required and

approved by December '38 to June "CO.
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Regulatory Committee

ASSUMPTIONS FOR DRAFT SCHEDULE FOR
PREPARATION OF EXPLANATION OF SIGNIFICANT DIFFERENCES
FOR STABILIZATION OF SILO 3 RESIDUES

The dates in the schedule are for discussion only and are subject to change.

1) Schedule assumes that final decision on: path forward for remediation of Silos
1 and 2 residues can be made by May 15, 1997.

2) Schedule is based on calendar days.
3) Preparation of Silo 3 ESD would begin in March after issuance of the Final
Silo 3 Report and prior to the final decision on the path forward for

remediation of Silos 1 and 2 residues is reached.

4) In an effort to streamline, there would be concurrent revision of all
documentation during DOE review to the extent possible.

5) In an effort to streamline, there would be concurrent review of the ESD by
the Agency and stakeholders.

FLUOR DANIEL
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Regulatory Committee

1)

ASSUMPTIONS FOR DRAFT SCHEDULE FOR
- PREPARATION OF ROD AMENDMENT
FOR STABILIZATION OF SILO 3 RESIDUES

The dates in the schedule are for discussion only and are subject to change.

Schedule assumes that final decision on path forward for remedlatlon of Silos
1 and 2 residues can be made by May 15, 1997.

2) Schedule is based on calendar days.

3) Preparation of Silo 3 Proposed Plan would begin in March after issuance of
the Final Silo 3 Report and prior to the final decision on the path forward for
remediation of Silos 1 and 2 residues is reached.

4) In an effort to streamline, there would be concurrent revision of all

- documentation during DOE review to the extent possible.

5) It should be notes that historically requests for extensions have been made
by stakeholders during the public review process. This could potentlally add
another 30 days to the schedule.

- " FLUOR DANIEL
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Regulatory Committee

1)

2)

3)

4)

5)

Dara 4

ASSUMPTIONS FOR DRAFT SCHEDULE FOR
PREPARATION OF ROD AMENDMENT FOR
STABILIZATION OF SILOS 1, 2, & 3 RESIDUES

The dates in the schedule are for discussion only and are subject to change.

Schedule assumes that final decision on path forward for remediation of Silos
1 and 2 residues can be made by May 15, 1997.

Schedule is based on calendar days.

Schedule assumes that NEPA evaluations can be incorporated ihto the
CERCLA schedule. -

Initiation of work to prepare the FS/PP would have to wait until final decision
on path forward for Silos 1 and 2 remediation was reached.

Treatability study time frame assumes that Silo material is available without
entering the Silos.

FLUOR DANIEL
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Regulatory Committee

ASSUMPTIONS FOR DRAFT SCHEDULE FOR
PREPARATION OF ROD AMENDMENT FOR

STABILIZATION OF SILOS 1, 2, & 3 RESIDUES
CONTINUED

6) In an effort to streamline, there would be concurrent revision of all
documentation during DOE review to the extent possible.

7) It should be noted that historically requests for extensions have been made
by stakeholders during the public review process. This could potentially add
another 30 days to the schedule.
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Planned waste disposal site availability

Accounts for the uncertainty over timing and availability of necessary
offsite disposal. |

Blanned
Waste
Risposal
Site
Available f‘
jo T ® Available. Waste is accepted at NTS within time

// frame that does not sngnmcantly altect the planned
- schedule. : .
) :

{
-
\
\

% Not Available

® Not Available. Ignored. Possible outcome but
not a significant discriminator between :
alternatives.
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SILOS ITRT MEETING - 01/21/97

SUMMARY ‘ :
ESD AND ROD AMENDMENT DEFINITIONS

Once a CERCLA Record of Decision (ROD) has been approved, new information may be
generated during the Remedial Design (RD)/Remedial Action (RA) process that could affect the
remedy selected in the ROD. Three types of changes could occur: (1) non-significant changes;

~ (2) significant changes; and-(3) fundamental changes. If non-significant or minor changes occur,
they should be recorded in the post-decision document file and no further documentationis
required. If significant changes are proposed to a component of the remedy in the ROD, these
changes must be documented in an Explanation of Significant Differences (ESD) as discussed
below. Lastly, if fundamental changes to the overall remedy are proposed, these changes should
be documented in a ROD Amendment.

A copy of the latest guidance related to the preparation of ESD and ROD Amendments is
attached for your information. The U.S. EPA issued guidance on Post-ROD changes in April of
1991. In addition, more detailed guidance on the ESD and ROD Amendment processes can be
found in OSWER Directive 9355.3-02. Please note that in some cases the guidance does portray
EPA as the lead agency and in the case of Fernald, the DOE-FEMP is the lead agency.

Exolanation of Sienificant Diff :

Significant changes to a component of the remedy are generally incremental changes related to
timing, cost and implementability and do not fundamentally alter the overall approach of a
remedy. Examples as provide in the aforementioned OSWER Directive would include a
requirement to treat a greater waste volume than was originally anticipated, a delay in a certain
aspect of the remedy or a change in the treatment technology proposed for a particular waste
stream (as long as the performance level specified in the ROD remains unchanged). A significant
change to a component of the remedy may occur as a result of information submitted by the
public, regulatory agencies and other stakeholders or as a result of information generated by the
lead agency (e.g., DOE/FDF) through its own design or pilot scale activities.

When it is agreed that a significant change to a component of the remedy will occur, an
Explanation of Significant Differences (ESD) should be prepared and issued to document the
change. During the period when the ESD is being prepared and made available to the public, the
leadlagen.cy (i.e., DOE) is permitted to continue pre-design, design, construction and operation
activities associated with the remedy. The remedy may continue to be implemented because the
ESD represents only a notice of a change and is typically not a formal opportunity for public
comment since the overall remedy is not being altered.

19




SILOS ITRT MEETING - 012197

If it is determined that an ESD is the appropriate regulatory vehicle to document changes to the
. Silos Project, the following key elements must be part of the process:

. The Regulatory Agencies must be provided a reasonable opportunity to comment on the
ESD (at least 15 working days is recommended)
. The ESD should summarize the Regulatory Agencies comments at a minimum;

. DOE must publish a Notice of Availability, including a brief description of the ESD, in a
local newspaper of general circulation (as required by CERCLA 117),

J DOE must make the ESD available to the public by placing it in the administrative record
file and information repository; and

. DOE must place the information supporting the change in the AR file, as well as any
responses to comments.

The general components of the ESD should include an introduction; summary of site history; a
description of the significant differences and the basis for those differences; regulatory agency
comments; affirmation of statutory determination and a summary of public participation activities.

ROD Amendment:

In limited cases, new information submitted by the public, regulatory agencies or developed by the
a lead agency (such as DOE) may cause the lead agency to reconsider the approach selected in the
ROD. An example of this may be that an innovative technology originally selected in the ROD
did not perform satisfactorily during the pilot scale testing. In a case such as this, the lead agency
may completely abandon the innovative technology and propose an alternate technology which
would represent a fundamental change to the remedy When such fundamental changes are
proposed to the remedy, the lead agency must issue a revised Proposed Plan and issue an
amendment to the oniginal ROD.

The process for amending a ROD requires that the lead agency implement the following steps:

. The proposed amendment to the ROD and any information supporting the amendment to
the ROD (e.g., revised PP) must be made available for public comment by issuance of a
notice of availability in 2 major local newspaper of general circulation;

J The focus of the ROD Amendment should be on documenting the reasons for the ROD
Amendment, evaluating the existing and proposed remedies in terms of the CERCLA nine
criteria, and providing assurances that the proposed remedy satisfies all statutory

requlr ements;

. Provide a reasonable opportunity, not less than 30 calendar days, for submission of written
or oral comments on the amendment to the ROD;
. Provide the opportumty for a public meeting to be held during the public comment period

at or near the facility at issue, and a transcript of comments received at the pubhc meeting

must be kept; and
. Make the amended ROD and suppomng information available to the public in the AR file

and information repository prior to the commencement of the remedial action.

N
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7 Quikck Reterence Fact Sheet

Section TT7(B) Or e conrprenensve-envirommenial Response,. Compensation. and Liability Act
(CERCLA) coniains provisions for addressing and documenttng changes (0 an sliernative that Occur between

the ume the alternauve 1s proposed as the preferred cleanup approach for.a site and the final selection of a
temedy in 3 Record of Decision (ROD). In addition, sections 117(c) and (d) of CERCLA coniain provisions
for addressing changes to the remedy that occur afier the ROD is signed.. The National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) (55 FR 8666-8865. March 8, 1990) includes requirements for
public information and community relations (§300.155). and the preparation and documentation requirements
for remedial investigation/feasibility studies (R1/FSs) and remedy-selection documents (§300.430(c) and (£)(3)).
It also addresses posi-ROD information and public comment in sections 3oo 435(c)(2) and 300.825(b) and (c).
This guide outlines the methods for categorizing pre- and post-ROD ch-nges and the ways in which changes
should be documented. Mote detailed guidance for pre-ROD changes and doth significant and fundamental
pust-ROD changes (i-e.. Explanations of Significant Differences (ESDs) and ROD amendments) can be found

in Chapters S and 8, respectively. of the Intennm Final Guidance on Przpaung Superfund Decision Documenss
(OSWER Directive 9355.3-02).

I. PRE-ROD CHANGES

. < HIGHLIGHT 1
When a seclecied temedial action reflects a mgs OF MINOR CHANGES
significant change(s) from the preferred alternative :
presenied in the Proposed Plan for the remedial
action, Secuon 117(d) of CERCLA requires that
these changes be documented. A sie-specific
determipation of what constitutes 2 sigmificant (as
opposed to minor) change, and. therefore, the
exient of documentation required, is made afier
taking the following factors into consideration: (1)
the information previously made available to the o
publicc (2) the original descripnon of the

o Based on informauon recerved during the
public comment penod, the 163d agency
determunes:that the capital cost estimate In
the Propozd Pian was 10 percent 100 low.
Instead of :a cost of 34.7 million the actual
capital cost Aof the remedy is $5.1 mithon.

It was eelqﬂmned that a mnedy will require
cight ground-water extraction wells, rather

aliernatives presented in the Proposed Plan (and
outlined in deuwil in the RLUFS Report); and (3)

the impaci that the changes may have on the.

allernative’s scope, performance. or cost. (See
NCP preamble. 55 ER 8772.)

Minor changes are those that have little or no
impact on the overall scope, performance, or cost
of the alternative onginallv presented in the
Proposed Plan as the preferred remedy for the site
or operable unit. (See Highlight 1 for examples of
minor changes).

In contrast to munor changes. significant
changes-havea significant or fundamental eficct on

than sox wetls as esumated onginally in the
Proposed. Bhn 10 achieve cleanup objectives
wathin me.dcﬂred ume penod:

o The volume of matenal to be excavated and
ireated 8 acxuauy 120,000 cubic yards, rather
than the uomo cubIC yards esumated
ongnally u\ the Proposed Pian.

~

~

‘the scope. gérformancc. and/or cost of the

preferrea alterfiauve. They gencerally involve either

(1) selecting as the remedy an RIFS aliernauve |

other than the: preferred alternative idenufied in
the Proposed Plan; or (2) substanually modifving

: v

1)




a4 component of the presiously Wentiicd preterred
alternpanve (o, addressine o subsaatsih ereaier
or lesser volume of waste, addressing o new
crposure  pathwavl  or  bv o cocompassifg o
SUDNANNAI gredier phisical ared ot the i)
Chafees 1t FCIIICAL (Cennologidy O PrOCesses
that supstantall glef The loap-icrm effeclvenesy
or the short.teem ¢licctinenesy of the altcinstn e
constitute sigmbcant changes ol the pertormance
Gi e preicrred diwcraatne. 10 the caputal or
operation and mamienance Costs tor the linal
alternative  are considerahly difterent from the
original estimates, this is considered s significant
ch;ihge in the coust of the preterred alternauve.

NDOCUMENTING PRE-ROD CILANGES

Minor changes tv the Proposed Plan should be
discussed 1n the Description of Alternatives section

ot the ROD Deasion Summary and should be

documented 1n the Adminstrative Record File.

The rnpe of documentation required lor
significant changes depends on whether or not the
change is a logical outgrowth of the information
available to the public for commcnt 1n the
Proposed Plan and the RLFS Report. A logical
outgrowth occurs where the public could have
reasonably anticipated the change, tased on
information available duting the pubdlic comment
peniod and the comments submitied. A significant
change would be considered to be u logical
outgrowth where. based on the comments received
during thce pubdlic commcent peniod. the Agency
selects, from among the alternatives discussed in
the FS andsor Proposed Plan. an alicrnauve (or
parts of alternatives) that differs trom  the
preferred alternauive 1n the Praoposed Plan. A
significant change that is 3 logical’ ouigrowth of
information available 1o the public in the Proposed
Plan and RLFS Report should be documented at
the ¢nd of the Decision Summarv of the ROD in
the Documentation of Significant Changes section.
Additional public notice or comment on this 1vpe
ot change is not necessary. Examples of types of
s: ;nificant changes that are logical outgrowths are
- ~ented in Highlight 2.

‘n those limited sityations in which a stgnificant
chunge 1s not 3 logical outgrowth of the Proposed
Plan and its supporting information (i.c.. the
public could not reasonably have anticipated the

. HIGHLIGNHT 2
TYPES OF SIGNIFICANT CHANGES
THAT ARF. LOGICAL OUTGROWTHS

o Chaagine a Comaeaet - i TEMDONSS 9
ommenicr. 4 <a3ege e Arelersed
AMETRUNVCS s Lamng. e
periurmance. or IpPICIDIE v fotenint s
JPDTODTALC  reuwirements o+ ARAKRSS 1y
Sk e peen  anticigiites Sv ket
members ol the pubhs

o Combimng Components of Alte atives --
In respunsce (0 comments. (hc final rcmeav
sumpines unc compaonent af the preicrred
dlicrnative  (e.8., 10r  2round-water
rcmedmm) Jnd a component of a
Jutferent alternauve (c. 5., $0Ii remediation)
ptaemcd in the RLFS Repornt.

. Selectmg 2 Diffcrent Alicrnaine .- an

aernative evaiuated in the FS. oiher than
the*:preferred altcrnauve in the Propused
Plan, o determined 10 provide the most
appmprmc balance of tradeo(fs among
alternatves. with respect 10 the mine criena,
n ln;m of public comments.

change that’is made) a revised Proposed Plan that
presents théinew preterred alternative should be
issued forii public comment (NCP section
300.430(0(})(::)(8)) The rewised Proposed Plan
must be prepared in accordance with the
requirements of both CERCLA secuon 117 and
the NCP. Appropriate supporting material that
provides the-necessary engineening. cost, and fnsk
information for the new aliernative(s), and
discusses how the new aliernative(s) compares to
the other altcmauves with respect to the nine
cvaluation criteria, should be provided in the
revised Proposed Plan. (It may be appropnate 10
provide 1his. information as a supplement to the
RUFS Report.) In addition. significant changes to
the revised P:oposed Plan must be documented at

the end of the Decision Summarv e ROD in

the mentation of Significant Changes section.
Examples -of tvpes of significant changes that
require o new Proposed Plan, additional public
comment. afid documentation in the ROD are
presented in- Highlight 3.

-




HICHLIGHT J
TYPES OF SIGNIFICANT CUHANGES THAT
ARFE. NOT LOGICAL OUTGROWTHS

® S¢iesin O 2 New JIIerNaVE 133t was not
seeviusl. considered 3nd disCussed snd 1s M
R . camhnation) Ot

_aclected alernauve resuinng i tundamenial

changes to the remedv - A previusly
unidenulicd ARAR now requires aliering the

remedy design, thus substantally altening the
lcasibehity or performance of the aiternative.

II. POST-ROD CHANGES

After 3 ROD is signed, new information may be
received or generated during the RD/RA (hat
could affect how the Agency belicves the remedy
selectes 1n the ROD should be implemented.
Where informaton is submitted bv a PRP. the
public. or the support agency after a ROD s
signed, the lead agency should consider this
informauon when each ol the following criteria are
met (NCP section 300.825(c)):

e The comments
informauon;

contan

o The information is not contained elsewhere
in the Administrauve Record File,

e The nformation could not have been
submucted during the public comment period:
and

e The information substanuially supports the
need to alter significantly the response action.

* The lead agency may also evaluaie whether a
change to the remedy is warranted on its wnitiative,
even where the requirements of NCP secuon
300.825(c) are not met.

The lead agency's categorization of s chunge,
which will ultimately affect the documentation
procedurc required, is a site-specific determination
and should consider the following factors:

sigaificant -

[

* Doé¢s the change significantiv altcr the scope
of the remedy (c.g.. the physical area of the
response. remediation goals, (vpe and volume
of wastes)?

s Woauld the change alier the pertormance
(e.g.. trcatment levels 10 be 3atained) and
thus raise concerns about the protectivencss
or long-term elfectiveness of the remedy that
could not have been anucipated based on
information in the ROD?

e Are the changes in costs of such a nature -

that they could not have been anticipateu
based on the estimates 1n the ROD and the
recognlged uncertainties assaciated with the
hazardous waste engincering  process
sclected?

Based on thns evaluation and dcpending on the
cxient or scope of modification being considered.
the lead agency determines that the post-ROD
change is (I) nonm.significant or minor (2)
significant; or (3) fundamental. Examples of these
three types of post-ROD changes are presented in
Highlight 4 (see also NCP preamble, 55 ER 8772).
Each category is associated with a different
documentatian procedure, as discussed below.

DOCUMENTING POST-ROD CHANGES

If non-significant or minor changes are made,
they should be recorded in the post-decision
document _fil s. If the lead agency chooses. non-
significant changes can be documenicd for the
pubdlic in an vptional Remedial Design Fact Sheet.
If significant changes are made t0 a component of
the remedy in-the ROD. these changes should be
documented in an Explanation of Signjficant
Differences (ESD), as required by Section 117(c)
of CERCLA. If fundamental changes are made 10
the overall remedy, they should be documented in

oD amendmen

. sxrumndu OF SIGNIFICANT

DIFFERENCE’S (ESDs)

ey

When docutnemmg significant changes made to
a remedy, the’lead agency must comply with the
procedures .specified in NCP section
300.435(c)(2)(f). An ESD should be prepared 10
provide the public with an explanation of the

/18




HICHILIGHT 4
FXAMPLES OF POST.ROD CHIANGES

1y Minor. Tesung gur:ag remedial desien
Mows IB3L IRE valume o1 sou requining
treaument 1 73,000 cumic vards rather
than the 64).000 csumated in 1ke ROD.
However. the cost 01 the remedy wiil
nnly increasc by 5 percent because of
ceunomics of SCalC 1hat Lun be realized.

2)  Sigoificant. Resduals from o
treaiment Operannn were not expecied
(0 be hazardous and u was planned to
disposc of them on site i a Subtitie D
umt. However, tesuing alter treatment
Jetermines that the resududls are
nazardous wastes. and off-site disposal
at 2 Subutie C facility 1S required.

" Fundameatal. 'The in-sity soil washing
remedy selccied in the ROD proves 10
be infeasbic to implement aner testng
dunng remedial design. A deason s
mage to excavale and thermally treat
the wasic 1nstc3d.

nature of the changes made to the remedy, 10
summarize the information that ted to making that
change. and to affirm that the revised remedyv
complics with the statutory requirements of
CERCLA section 121. Generatly. 3 new nine
critenia analysis is not required; however, the ESD
should include a statement that the ROD meeuws
ARARSs identificd at the time the onginal ROD
was signed (NCP section 300.430(0)(1)(ii)(B)(1)
and ().

It may also be appropriate to prepare an ESD
document when the lead agency decides o exercisc
a contingency remedy that was not sufficiently
described in the ROD (sce Guide 10 Developing

fund No Action terim __Action, _an
Conunegencv_Remedv RODs, Directive #9335.3.
02FS-3. March 1991).

During the period when the ESD is being
prepared and made available 10 the public, the lead
agency may proceed with the pre-design, design,
construction, or OPEration activities associated with
the remedy. The remedv can continue (0 be
implemented in this case hecause the ESD
represents only a notice of change, and the Agency

i5 nOL reconsidering the overall remedy. The lead
agency should consull with the support agency. as
Jppropriate. prior W issuing an ESD (sce NCP
section 3(NL4350¢)2)). Although not specilicaily
tequired by CERCLA scction 12100, ot 18 also
recommended (or the lead agency o provide the
>UPpOTL agency the opportunity to comment and to
summariz¢ the support agency's comments in the
ESD. The agendy aiso shouid publish a aotice of
availabihity and a brief description of the ESD in a
local ncwspaper of general circulation (as required
by CERCLA Section 117(¢)), and make the ESD
available 0 the pudblic by placing it in the
administrative - record  file and  information
repusitory. A (ormal public comment period is pot
required when: issuing an ESD. The Office of
Emergency and Remedial Response (OERR)
recommends issuing the ESD in a fact sheet tormat
as outlined in Highlight S. The appropriate -
Regional Manager may sign an ESD. (NOTE: In
some cases. an additional public comment period
or public meeting may be held voluntarily on a
planned ESD (see NCP secuion 300.825(b)). This
may be uscful where there is considerable public or
PRP interest m the matter.) :

ROD AMEND_MENT

In a few cases. new information submitted by
the public post-ROD or developed by the lcad
agency during the remedial desigruremedial action
lcads to the reconsidesation of the hazardous wastc
management approach selecied in the ROD. Such
reconsideration of the remedy constitutes 3
fundamental change. When fundamental changes
are made to the remedy selected in a ROD. the
lead agency should conduct the public participation
and documentation procedures specified in NCP
section 300.435(c)(2)(ii).

In general“the introductory scctions of the
ROD do not need to be readdressed in the
amended ROD. The focus of the ameadment
should bc on: -

o Documesiting the rationale for the

amendment; '

. e
o Evaluating the original selected remedy and
the new’ proposed remedy using the nine
cvaluation criteria; and
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e Providing assurances 1hat the  proposed
remedy Sansies the stratutony requiremeonts.

The lermat for s ROD sinendment 1y presented in
Hiphlight &

IF the ROD 1 he amended addresses the entire
. ltSpUll.\(' s hon lof The SHC ar g osences ol operahlc
untIs (€ ¢. sl surigce water. 30d eround water;,
oniv that poruon o the remedy being chaneed
fee, eroufd Waler) fequites un amenoment.
Under SARA §121. for the poruun uf the ROD
teing amended. 3 new mine critena analysis,
including 2 new ARARS analysis. will be necessary.
Poruons of the analvsis 'in the onginat ROD <an
pe cruss-relferenced. where appropriate. Theretore.
the amount of information included in 3 ROD
amendment 1 a function ot the tvpe ol change
made o the remedy and the rationale for that
cvhange. RD/RA activities being conducted on
ather portions of the site or operable units not
proposed for changes may conunue dunng the
amendment process.

When there are fundamental changes proposed
to the ROD. the lead agencv shouid conduct the
public participation and documentation procedures
conducied for the onginal ROD (e.g.. Proposed
Plan. public comment period, Responsiveness
Summary). (See NCP section 300.435(¢)(2)(ii)(A)-
(H).) When a fundamental change 1s proposed as
a result of negotiations with a PRP. the Proposed
Plan for the ROD amcendment should be released
for public comment concurrently with the consent
decree. (If a change ts made atier a consent decree
has been entered. invoivernent of the court may be
required. Site managers should check with their
regional counsel on  how this may be
accomplished.) ROD ameadments should be
signed by the Regional Administrator.

MIGHLIGHT o
SAMPLE FORMAT FOR ROD \MENDMWMENT

Introduciion

Sie Name and Ledauon,

ldeniity icad Jnd SUPPML apenues.

Cue CERCLA 5117 and NCP 300 388 ¢ . 2¥0i:
Dute 1 ROD signasue:

Summuaige CIESUERAINCCSs that ICy 10 the need [or 4
ROD amendment:

‘e Ntate thai ROD amenument will became pat o

the Admunisirative Recard File (NCP secuion
300.B2S(8)(20: anad .

= Provide audress where File is avartable for sublic
review and hours of availability

Reasons for issuing the ROD Amendment

e |denury jigmed)' setected wn ROLD): and

« Summanic rauon3ie 1o changing remedy sciccied
in the ROD.

Description of the New Allernatives

. Dmnui;n: onginal selected remeov and the new
proposed.remedies in the same manner requesied
in 3 sandard ROD. highlighung the

- Trcaume;t:i cumponents:

. Conumr;:em or 310TagC compunents:

. Gmund-v::iaur camponents:

e General ;:mponenu: and

¢ Major ARARs

Evelustion of Aliernatives

e Preofilc the onginal selecied remedy and the new
proposcd-remedics against the nine cniena

Statutory Determiostions

e Provide :a:;'wnemem that the modified remedy
satisfies CERCLA §101

NOTE: See guidance on prepanng RODs for scope
and aetail o_(-sub]ecu to be addressed under each

pont. i

without public notice.

NOTICE: The policres set out in ths memorandum are intended solely as gwdance. They are not intended. nor can
they be rebied upan, 10 create any nghts enforceable by any. party in itigatuon with the United States. EPA otficials
may decide 10 follow the gutdance provided in this memorandum, Or 10 act at:variance with the guidance, bascd on
an analvuis of specific ste arcumstances. The Agency also reserves the tight th change this guidance any umc
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Safety & Health Committee
SAFETY & HEALTH COMMITTEE
PAT FISK

JANUARY 21, 1997
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Safety & Health Committee

~ SCOPE

B = Baseline Risks in Units of Impact/Unif Time

m  Accident Risks in Units Impact (one time event)

FLUOR DANIEL

FERNALD Y - |
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Safety & Health Committee

APPROACH

m  Baseline Cases Being Developed As Formulas, Ready To Be Quantified

‘'When Schedule Information Is Fixed

u Accndent Cases Are Being Quantified Directly-Based On Existing Safety

Analyses

Paoe

FLUOR DANIEL

FERNALD

Gcl




Safety & Health Committee
. ASSUMPTIONS SPECIFIC TO SAFETY & HEALTH

- B Baseline Cases

- Vitrification Off-gas Treatment Produces More Dose/Hazard Than
Stabilization
-  Silo 1 & 2 Shipping Containers are the Same Regardless of
Alternative | :
-  Total Dose for Container Handling is within 10% for Silos 1 &2
Vitrification vs. Cementation

B Accident Cases
-  Degradation of Silo Structures Is Time Dependent

FLUOR DANIEL ,

FERNALDY
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Safety & Health Committee |

RISK ESTIMATES TO DATE

B Baseline Cases For Non Exposure Impacts
Worker

Remediation- 1 Fatality/2 Million Work Hours
| 1 Injury/29,000 Work Hours

Transportation- 1 Fatality/263,000 Shipmen'ts
1 Injury/12,000 Shipments

Disposal- Not Complete

D&D- ‘ 1 Fatality/2 Million Work Hours
. 1 Injury/29,000 Work Hour

' Public

Not ‘Complete :

1 Fatality/45,000 Shipments
1 Injury/4500 Shipments

Not Complete

Not Completé |

FLUOR DANIEL

FERNALD

G 2

en
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Safety & Health Committee

" RISK ESTIMATES TO DATE

B Accident Caées
Worker*

Silo or Silo Dome Collapse 840 mem.

Major Loss of Processing 2.1 rem for vitrification
Containment 700 mem. for solidification

Major Loss of Containment Not Complete
During Transportation

* At 100 meters

At 330 meters (Site Boundary)

FLUOR DANIEL |

.. FERNALDS

Public**

100 mem.

250 mem.
50 mem.

Not Complete
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Cost and Schedule Committee
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COST AND SCHEDULE COMMITTEE

MIKE CONNORS
 JANUARY 21, 1997
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Cost and Schedule Committee

| Cost and Schedule basic assumption: | | "4 F’

® Base case schedules are based on logical sequences of events.

® Base case cost are based on resource loading major activities (No
consideration for resource limitation or continuity of resources)

® Base case life cycle cost are escalated dollars from FY97 - end of

project. (Historical costs from Project Initiation through FY96 are not
included) |

® Site "Hotel" Cost (Administration, utility, landlord services, safety, and
security) for the years past FYO5 is assumed at $25 million unescalated.
The 25 million is based on 1/56 of FY96 actual cost for these landlord
services.

® Soil under the Silos will be remediated in the same process as the Silos
content.

FLUOR DANIEI
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400

Alternative Life Cycle Cost
"~ FY97 Through Completion

500

Cost in Millions
600 700

a"oo

900

Alternative #1

Alternative #2 -

Altemative #3 —
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Base case Cost and Schedule summary

(Expected Cost are in miillions)

Alternative A#1

Alternative #2

Alternative #3

Escalation Cost

Site "Hotel” Cost

Schedule Completion Date May 2010 May 2010 November 2008
Vitrification Pilot Plant Cost 77 77 9
Silo #3 Stabilization Cost 0.00 25 25
Final Remediation Engineering Cost 49 47 20
Final Remediation Construction Cost 132 115 68
Final Remediation Operation Cost 79 60 29
Waste Pkg/Shipping/Disposal Cost 83 80 1356
D&D/Soils Remediation Cost 63 63 36
Project Managément Cost 49 48 48
Waste Retrieval Cost 21 16 12

Site "Hotel” Escalation

B
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FY97 FY98 FY99 FYO00 FYO1 FYO2 FYO3 FY04 FY05 FY06 FYO7 FYO08 FY0O9 FY10
Cost in Millions '
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LIST A

Comments

See Meets Technical "Alt 2 Alt 3
List screening | Uncertainty Impact Impact
B criteria?
waste chemistry
1. -y | different than expected H M
waste material not
N characterized
waste loading varies
2 Y significantly from basis H H
melter design requires
development
3 Y H 0
BOP requires development
N
N surrogate results differ
greatly from actual
materials
radon standards not met
by stab (non-vit)
4 Y 0 H
' NTS won't accept waste
other than glass
5 Y 0 H
Support systems don't
support melter system
N
ability to scale not Combine with
Y demonstrated M 0 3
6 melter life differs from
Y design basis H H
questions about
institutional controls
not answered
N
system maintenance more
frequent than expected
N
melter capacity fails to
meet design basis
N

(g2
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optimum glass
composition not
determined

Combine with
0 3

ability to retrieve not
demonstrated

silo failure

operating temp not
clarified

gem making capacity not
achieved

H&S standards for
operation and disposal
not clearly established

lack of vendor response
to stab RFP

no DNFSB/NRC Buy in

differential electrode
erosion

inability to resolve ROD
amendment/PA

failure during silo 3
stab

no formulation for stab

shipping rate could
impact spending rate
(cement)

plant availability
doesn't meet design
basis

plant capacity doesn't
meet design basis

baseline assumes level
of training for
operators not reflected
in schedule

operating procedure not
clarified (cold cap yes
or no) '

/139




funding falls short of
basis

don't get NRC buy-in

éxtended period for
melter development

' Combine with
3

extended period for gem

.| maker.development

DOE disbanded/
reorganized

best tech path forward
may not match best risk
management approach

best possible tech
expertise not available

Combine with
3

10

difficulty of processing
off spec material

Redefined as
significant
amounts off-
spec
material

D&D much more difficult
than expected

less than 1 micron waste
in silo 3 is significant

insufficient design
engineering resources
for melters

insufficient plant
management resources for
concurrent plants

insufficient operating
resources for concurrent
plants

Houdini ineffective
(doesn't meet :
requirements for feed
removal)
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LIST B

Technical

Uncertainties
Meeting

wwiliy

Screening
Criteria

Impact
Ranking

Weighted
Average
Probability
Alt 2

Weighted
Average
Probability
Alt 3

Sensitivity
Range

1. Melter design
requires
development (best
possible
expertise,
optimum glass
composition)

0.58

n/a

0.1-1}

2. Melter life
differs from
design basis

0.47

n/a

0-1

3. Waste
chemistry
different than
expected

0.34

0.34

0-1

4. Waste loading
varies
significant from
basis

3 (tie)

0.24

0.34

0-1

5. Plant capacity
doesn't meet
design basis

0.23

0.11

Alt. 2:0-1
Alt. 3:0-0.1

6. Generation of
significant
amounts off-spec
material

0.15

0.22

Alt. 2:0-0.1
Alt. 3:0-1

7. Gem making
capacity not
achieved

9 (tie)

n/a

n/a

n/a

8. Lack of vendor
response to RFP
for stabilization
or melter

9 (tie)

n/a

n/a

n/a

9. Radon
standards cannot
be met by
stabilization

0.27

Alt. 2:0-0.1
Alt. 3:0-1

10. NTS won't
take waste form
other than glass

3 (tie)

n/z

0.22

0-1
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List C

Technology Development
Thursday, January 23; 8:25 a.m. Brainstorming Session.

2,

Formulation for waste

Materials testing performed based on formulation

-recipe based on low temperature (1150 C)

-characterize the material: (for process control) (for melter design)

--Physical properties testing (organics) for Silo 1. & 2 materials_

-rheology

-corrosive testing

Develop surrogate (hi intensivity vs. low intensivity)

Decision: (joule heated melter?) (temperature?) (Batch vs continuous operation for
melter) :

Test specific requirements for melter (impact of lead in waste)

Melter procurement based on performance spec (6MT/day production scale melter)
Design evaluation based on alternative melter types

Market survey (melters suitable for silos 1 & 2 vit?)

Revise specification based on results of design evaluation

WRS-demo/testing

Transportable/modular system

Parallel effort on balance of plant design development

Melter control development

Safety analysis in parallel with design development

Document control

Establish parameters for appropriate safety margin (FMEA review by outsnde
specialists)

Validate safety envelope definition as part of pilot/proof-of-process operations
Failure modes analysis

Design basis document: (design criteria) (functional requurements)

Develop control & surveillance system

Determine pretreatment required, if any

Revisit plant capacity (is 20 ton per day appropriate?)

{40




List D

Health, Safety and Regulatory Issues
Thursday, January 23; 10:25 a.m. Brainstorming Session:

I I T I

R = regulatory
H = health & safety
_ P = programmatic
Uncertainty of final renository (need for contingency plan)
State of Nevada could interfere based on change in waste form (nose under the tent
theory)
Laydown performance - used by Nevada to scrutinize change in waste form
-potential impact -- need for retrievable waste form
C & S assumptions turn out to be dramatically incorrect
No stakeholder buy-in
Consistent H&S criteria for Alternatives 2 & 3
Potential for interim on-site storage; interim becomes Iong-term/permanent
Waste form and packaging performance (interim & long-term storage transport) grout
& glass
Accurate transportation risk factors (train vs. truck)
Expense of implementing ALARA
Mitigation of potential accidents
Definition of "how clean is clean” for silo heel removal
Uncertainty associated with radon exposure to worker during processing (glass VS
grout comparison)
Application of ALARA to design concept - consistent application to both vit and
cement
Consideration for increased radiological exposure - resolution of headspace radon
concentration
Give consideration to radon release {(normal & accident) to remainder of site
impacts of other FEMP projects on silos project
Contamination control
Industrial/OSHA
EPA doesn’t accept path forward
Public perception of consequences
Institutional control resolutions
Emergency Response capability as program matures (able to maintain capabilities)
Demonstrate compliance of process equipment with requirements (CERCLA ARARs)

‘Emergency response capabilities required to deal with transportation accidents

Programmatic (free) money bias’s decision

Ability to attract and hold on to experienced staff

Transportation route changes results in new stakeholders with concerns to be y
ddressed

Modified environmental permits for the choice of process

Changing regulations through the project life

Early project alignment with all regulatory bodies

Early & final definition of desigh base events

Understanding local hydrology

Quantity & extent of contamination of soil under silos

Becoming a long-term treatment for other sites’ waste




LISTE

IRT Comments to Base Case - Approach, cost, Schedul
January 24, 1997 :

Note: Comments were made on the basis of a review of the summary level (Level 1)
schedule and summary level cost comparisons. Many of the activities observed not to
show up on the summary level schedule are included in the detailed schedule. FDF will
forward copies of detailed (Level 4) schedules to the IRT for review.

1.

10.

The costs presented in the base case estimates f;)r D&D aﬁd treatment of
contaminated soils for Alternate 2 and 3 do not appear to be on the same basis
(explanation requested).

An approach involving a modular / transportable vitrification plant should be
evaluated. It represents a significant potential cost reduction and schedule
improvement.

Consider elimina‘ting future use of the existing vitrification pilot plant (Given the
extent of modifications necessary to upgrade the VITPP for both radioactive service
and 6 MT/day operation).

Evaluate the feasibility of utilizing the existing vitrification pilot plant with a smaller
capacity melter (Given that the capacity of many of the pilot plant support systems
are marginal for the existing 1 MT/day melter)..

From the base case cost estimate bresented, it did not appear that the shipping
containers for both the Silo 1 & 2 alternatives for vitrification and cement were on
the same basis (as described in the basis and assumption for each of the
Alternatives).

Provide more details on the assumptions for each of the Alternatives.

For vitrification alternatives, use a waste form other than gems.

Perform a detailed cost contingency analysis.

The activity associated with checkout of the Waste Retrieval System is not
reflected on the schedule.

Eliminate all "fast track” elements of the base case schedule.

. System Operability Testing appears to start at about 70% completion of
construction

. Duration of activity for bid & award of construction packages appears
inadequate -

. Duration of cdnstruction»activity appears inadequate

725
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IRT Corﬁments to Base Case - Approach, Cost, Schedule
January 24, 1997

11.

12.

13.

14.

15.

16.

17.

18.

19.

22.

21.

. Duration of design period appears inadequate
. General comment - minimize schedule overlap of critical path activities

Perform a detailed schedule contingency analysis.

Allow adequate time for interaction with regulators (EPA, DNFSB, NRC and State of
Nevada) '

Development of operating and maintenance procedures do not appear on the
schedule.

Development of the PSAR appears on the schedule, Development of the FSAR dqes
not.

Operator training for the final remediation facility does not appear on the schedule.
Cold testing of the final remediation facility does not appear on the schedule.

The duration of the Silo 3 Stabilization activity (in Alternative 1 & 2) is too
optimistic. . o

The cost estimate for Silo 3 Stabilization is not adequate.

Consider "privatizing” remediation of Silo 1 & 2 in a manor similar to the proposed
approach for Silo 3, where the specific remediation technology is determined by the
market place (another IRT member cautioned that such an approach might tend to
limit stakeholder input to selection of remediation technology).

Procurement of waste containers is not shown on the schedule.

Site storage of waste containers prior to use is not indicated on the schedule.




