
638 4-406.q 

3 2  

SILO PROJECT INDEPENDENT REVIEW TEAM DOCUMENTATION - MEETIN 
NOTES FROM FEBRUARY 11,12 AND 13,1997 MEETING - PATH 
FORWARD DECISION - DRAFT ASSESSMENT 

02/21 197 

MN: WMTSP(SP) :97-0063 
IRT IRT 
75 
MEETING 



._ 

FEMP Silos Project 
Path Forward Decision 

Distribution List 

IndeDendent Review Team w l  Attachments 
Gail E. Bingham, consultant 
Gilles Chevrier, NUMATEC 
Robert Cook, consultant 
Jim Edmondson, consultant 
Bob Lawrence, WVNS 
Todd Martin, HEAL 

' Earl McDaniel, consultant 
John Plodinec, WSRC 
Bob Roal, consultant 
Della Roy, consultant 
Ben Smith, consultant 

Decision Analvsis Support Contractor 
Lee Merkhofer, Applied Decision Analysis, Inc. 

w l  Attachment 

Fluor Daniel Fernald 
John Bradburne w lo  Attachments 
Mike Connors w lo  Attachments 
Doug Daniels wio Attachments 
Yvonne Gale w lo  Attachments 
Terry Hagen w lo  Attachments 
Bob Heck wl Attachments 
Renee Holmes w/  Attachments 
Richard L. Maurer w lo  Attachments 
Dennis Nixon w lo  Attachments 
Don Paine w l  Attachments 
Tisha Patton wl Attachments 
Harry Robertson* w l  Attachments 
Dennis Sizemore w lo  Attachments 
Jeff Stone w lo  Attachments 
Tricia Thompson w lo  Attachments 

Jeannie Foster w l  Attachments 
Jill Oligee w l  Attachments 

DOE-FN 
Nina Akgunduz w /  Attachments 
Jack Craig wlo Attachments 
Glenn Griffiths w l o  Attachments 
Johnny Reising wlo Attachments 
Gary Stegner w l o  Attachments 
David Yockman w l  Attachments 

FRESH w l  Attachments 
Lisa Crawford 
Vicky Dastillung 
Pam Dunn 

Citizens Task Force 
w l  Attachments 

Gloria McKinley 
Doug Sarno 
Gene Willeke 

FATLAC w/ Attachments 
Robert Tabor 
Rick Wilson 

Buildinq Trades w l  Attachments 
Lou Doll 

U.S. EPA-V 
Gene Jablonowski 

w l  Attachments 
Jim Saric w lo  Attachments 

Ohio EPA 
Kelly Kaletsky w l  Attachments 
Tom Schneider w/o Attachments 

Others w l  Attachments 
Marc Fioravanti, IEER 
Ben Rusche, MTR Inc. 
Silos Project File 40000 - 
Fernald~PLlibli~~R"ea,ding~~~om ; 

Independent Assessment Team 

*Author 

2121 197 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD, OHIO 

FD FERNALD CONTRACX 

PAGE 1 OF 9 

- J >  DE-AC24-920R21972 

MEETING NOTES MN:WMTSP(SP):97-0063 

SUBJECT: Silos Project Path Forward Decision 

MEETING DATE: February 11, 1 2  and 13, 1997 

LOCATION: Fluor Daniel Fernald Office 
Project File 40000 - Independent Assessment Team 

ISSUE DATE: February, 21, 1997 File Record Storage Copy 104.(35).5 
~ 

DISTRIBUTION: Please refer to  the attached Distribution List 

1.0 PURPOSE 

The meeting was the fourth 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 
Fer na Id. 

The meeting shifted focus from previous meetings in several ways. The first day was 
structured to be a series of presentations by Silos Project personnel to  answer both 
specific and general questions raised in previous meetings. The second day followed the 
previous meeting format and consisted of review and discussion of the technical 
committee progress in developing performance measures for input t o  the decision logic 
tree. In the evening of the second day, the IRT participated in a Public Availability Session 
during which the public had an opportunity to ask questions and express their concerns t o  
the IRT. The third day was spent largely by the IRT, in caucus, establishing the basis and 
manner in which they would begin to formulate their recommendations. 

Two new IRT members joined the team and attended the meeting for the first time in 
February. 

2.0 DISCUSSION 

Tuesdav, February 11 

Introduction Bob Heck opened the meeting by introducing the t w o  new IRT members. He 
explained that the IRT had requested the support of additional stabilizationlcementation 
expertise t o  help in the evaluation of alternatives and that FDF had obtained the services of 
Dr. DeUa Roy, Professor of Material Science Emerita a t  the Pennsylvania State University, 

e 
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and Mr. Earl McDaniel, consultant and former technical advisor in the use of cement-based 
materials t o  several DOE sites while employed at the Oak Ridge National Laboratory. 

Silos ProiectNITPP UDdate Don Paine gave an update to the VITPP melter bottom drain 
incident. He described the results of the Incident Analysis Team and the information that 
had been gathered during the investigation. Lou Bogar followed with the Safety Review 
Team report and Nina Akgunduz with the Data Analysis Review Team report. The notes 
from all three incident team reports are attached to  the minutes. 

Open Actionsflechnical Issues Mark Dehring introduced the session by describing the 
approach that had been taken. Based on comments and questions a t  the previous meeting 
a list of unanswered or incompletely answered questions was developed and a 
comprehensive and fundamental answer formulated for presentation t o  the IRT. 

Feasibilitv of Cement Stabilization The first question related to  the feasibility and 
implementation of cement stabilization of the Silos material. Earl McDaniel responded with 
a presentation titled "Use of Inorganic Minerals in the Science and Technology of Waste 

' 

Solidification/Stabilization. Dr. Della Roy followed with a presentation on the fundamentals .- .. . - 
of the chemistry and physics of concrete. Their joint answer to  the question of feasibility 
of cement stabilization of the Silos material was that, based on the information supplied 
(Feasibility Study for Silos Material), it appeared to be feasible. On the question of 
implementability, Earl McDaniel emphasized the need for a comprehensive experimental 
plan and the close integration of science, technology and engineering and the need to be 
conservative in waste loading goals. 

The balance of the morning was spent discussing the issues of feasibility and 
implementability with respect to: waste form performance criteria, experience with 
cementation of similar materials, and experience with cementation in general (both within 
the DOE complex and in other applications). The impact of high sulfate levels, high 
concentrations of lead and the presence of radium and radon were also discussed. Since 
many of these issues had been raised before and were to be covered in subsequent 
presentations, the IRT adjourned at lunch time. The notes from both presentations are 
attached. 

Health and Safetv Reauirements Doug Daniels presentation that followed lunch, covered 
the clarification of the Health and Safety requirements for the various aspects of the 
project. These included radiological requirements for processing including: fence line 
limits, silo emissions and interim storage, occupational exposure and personnel monitoring, 
and stack emissions. He also explained the disposal site (NTS) requirements and the 
approach for transportation. He pointed out that stack emissions were currently being 
negotiated with the EPA and that no radon emission limits were currently specified for 
transportation and that FDF was proposing to control to  the same limits applicable to the 
disposal site. 
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Lonq Term Effectiveness of Waste Forms Steve Beckman followed the Health and Safety 
Requirements with an evaluation of the long term effectiveness of glass versus cement 
with respect t o  the constituents of concern. He showed the comparison between the t w o  
waste forms for radionuclides, RCRA metals and radon emanation and how the disposal 
site performance assessment might address the issues of leaching, radon emanation and 
the inadvertent intruder scenario. 

Waste Container Reauirements Mike Smith gave a summary of DOT Hazard Classifications 
for Radioactive Material and where the Silos material would be classified relative t o  other 
radiological material. He also explained how the Silos material met this qualification and 
the margin of conservatism by which it met  it. He went on to  describe the development of 
the SEG Enduropak and its certification t o  transport the vitrified silos material. He then 
explained the options for radon emanating materials and the concept of using the SEG 
Enduropak container with polyurethane lining and epoxy coating as a conservative 
approach to  shipment of cement stabilized silos material. 

Transportation Comparison - Truck vs. Rail Following his presentation on container 
requirements, Mike Smith continued with a comparison of the cost and safety risks 
between truck and rail transportation. He began by showing that rail transportation was, 
in fact, intermodal, and that rail shipment would require truck shipment from some transfer 
point (currently assumed to be Salt Lake City). This required double handling and 
adversely impacted the rail economics. (The risk estimates did not include the increased 
material handling.) He emphasized that FDF will continue to  evaluate transportation 
options to  determine the safest and most cost effective mode. 

Waste Loadinq Sensitivitv Analvsis From examination of the cost comparison between 
Alternative 2 and Alternative 3, it was apparently at the January meeting that assumptions 
of waste loading had a significant impact on the alternatives. Karen Wintz presented the 
results of an analysis that varied the waste loading assumptions for Alternative 3. She 
began by describing the basic assumptions of the study and followed with the impacts on 
volume of treated waste, number of waste shipments, estimated doses and disposal 
volume. It was clear that increases in waste loading could improve the cost and schedule 
for Alternative 3 if they could be achieved. 

Blendinq of Silo Residues Mike Smith explained the regulatory reasons why it was not 
feasible t o  dispose of silos material with Operable Unit 1 pit materials. 

Pretreatment Alternatives John Smets presented a status of studies t o  investigate the 
feasibility of pretreating Silos 1 and 2 material to  remove certain constituents. For lead 
and sulfates, the feasibility does not appear promising. For bentonite removal, the 
feasibility is still being investigated. ! I 
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a 

Niaqara Experience John Smets continued with a status report on the investigation of the 
Niagara Falls experience with retrieval of material very similar t o  the Silos 1 and 2 material. 
The experience appears to  be extremely valid and useful and will be incorporated into the 
silos project planning, including use of personnel with Niagara Falls experience as 
reviewers of the FEMP plans and designs. 

Soil Waste Characterization Dennis Nixon presented the goals and results of the silos 
characterization activities carried out as part of the remedial investigations. He explained, 
with visual descriptions from the Remedial Investigation Report, the extent and details of 
the sampling and extent and details of the classification and analysis. He showed 
examples of the boring logs and the data limitations and recommended actions and 
described how the archive material was collected in a representative fashion. 

Alternative Remediation Technolonies As a means of addressing the question "should 
consideration be given t o  alternative remediation technologies," Dennis Nixon presented 
the initial screening of technologies and process options tha t  was conducted during the 
remedial investigation/feasibility phase of the project. He showed that several of the 
alternative remediation technologies had been considered applicable. The IRT's review of 
these was held over to a session on Wednesday afternoon. 

Assumptions and Technical Basis John Smets presented the expanded list of assumptions 
.- and technical basis. This included more details on the densities of various materials to  

establish the waste volume bases and more details on the container details for the same 
reason. 

Aoproach t o  Technoloav Development John Smets presented the revised approach to  
melter technology development that came about from the IRT's suggestion t o  not consider 
use of the pilot plant for radioactive materials operations. Considerable discussion resulted 
from the review of the steps assumed in the revised schedule. The main issue of 
discussion centered around the three month time frame for one ton pilot scale testing with 
surrogate (activity 4AAC2150) preceding the full scale plant melter spec development and 
procurement. Opinion within the IRT differed on the adequacy of this time frame. It was 
agreed that Jim Edmondson would visit both West Valley and Savannah River melters t o  
better reach agreement on the necessary pilot melter development time frames. 

The notes for all the presentation materials are attached to these minutes. 

Fernald Citizens Task Force Doug Sarno of the Fernald Citizens Task Force presented a 
letter from Chairman John Applegate with several key questions he requested the IRT to  
.address in formulating their recommendations. The letter is attached t o  these meeting 
minutes. 
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Wednesday, February 12 

Introduction Bob Heck began the session with a summary of objectives and progress t o  
date. 

Draft Recommendations for Alternative 1 Harry Robertson presented a draft of a 
recommendation for Alternative 1 that was based on discussion a t  the January meeting. 
After a brief discussion a sub group of the IRT volunteered to  redraft the recommendation. 
This was accomplished and is attached t o  the meeting minutes. This will be incorporated 
into the final IRT recommendations when these are completed. 

Decision Analvsis Process UDdate Lee Merkhofer presented the status of the input t o  the 
decision analysis process together with the responsibilities and committee tasks to 
complete the input. His slide is included with the minutes. 

Cost and Schedule Committee Report - Base Case Mike Connors began addressing a list 
of questions from the IRT with respect t o  the base case cost and schedule presented at 
the January meeting. These included some issues that had already been answered by the 
presentations on Tuesday. He also showed a comparison of the cost breakdown for waste 
packaging, transportation and disposal between Alternative 2 and 3. He also explained the 
changes in costs between those presented in January and this meeting including the cost 
sensitivity study for Alternative 3 with 50 percent waste loadings based on the analysis 
presented by Karen Wintz on Tuesday. To complete the addition of information, he gave a 
more detailed summary of the assumptions used to  develop the base case estimates of 
cost and schedule for both alternatives. The information used in his presentation is 
attached to  these minutes. 

Technical Issues Committee ReDort Harry Robertson summarized the results of the 
January meeting listing technical issues of concern. He showed that these could be 
evaluated by assuming a significant deviation from the design basis, assessing the impact 
of this significant deviation on cost, schedule and health and safety and applying a 
probability of occurrence (based on professional judgment). He presented this approach 
for the technical issues identified, and after some discussion, modified the probabilities to 
be used to  reflect the IRT's judgment of these numbers. The off-spec issue was removed 
from consideration. 

Health and Safetv Committee ReDort Doug Daniels presented the definitions of the health 
and safety measures to  be used in the base cases and the manner that deviations t o  the 
base case would impact these measures. These included both Industrial Safety and 
Radiological Safety. He then described the accident scenarios together with the frequency 
and consequences of these accidents. It was apparent that the accident of concern was 
silo dome collapse. 
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Cost and Schedule Committee ReDort - Deviations from Base Case Mike Connors 
described the impacts t o  the cost and schedule of the three levels of funding together with 
the probabilities that had been assessed for these. He went on t o  describe the approach 
to  the handling of technical issue impacts and the funding restraint impacts on the 
measures of health and safety. 

Summarv of Decision Framework Lee Merkhofer described the logic tree and its current 
state of development including the funding restraint, technical impact and accident 
scenario branches. He showed the probabilities that had been estimated by the various 
committees and how they influenced the likelihood of success. He then presented the 
preliminary, rough order of magnitude cost and schedule profiles that include the revisions 
made during the previous day. The results of this preliminary assessment are shown in the 
attachments to the minutes. 

The IRT concluded that the cost differences were not sufficiently different and the range 
of costs had considerable overlap such that cost was not a primary reason t o  choose 
either alternative. The assessment of the schedule impact showed similar results but had 
an additional area of concern. Based on the significant accident frequency of 0.039 for 

. this event, it was concluded that the schedule could be a discriminator. As this was 
'. heavily influenced by the high frequency number, this aspect should received further 

attention. 

Literature Search Harry Robertson explained that a search of the literature through the 
databases had identified only 3 similar situations (cementation with lead sulfates and 
radon). However, Earl McDaniel had several publications that surveyed and summarized 
the literature of cementation. These are included in the attachments showing the table of 
contents of each. 

Alternative Remediation Technoloaies As a follow up t o  the presentation by Dennis Nixon 
on Tuesday, Bob Heck facilitated a discussion on alternative remediation technologies. 
The attached list titled "Alternatives t o  Vitrification of Silo 1 and 2" reflects the outcome 
of the IRT's views and knowledge of the status of these potential options. 

Public Availabilitv Session A t  the request of FRESH, the IRT attended an evening session 
from 7 t o  9 p.m. during which they were available t o  answer questions and learn the 
concerns of the local residents. A summary of the questions and discussion are given in 
the attachment titled "Notes from February 12 Public Availability Session with Silos 
Project IRT" and a memo from Arjun Makhijani to  the Technical Review Panel. 
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Thursdav, Februaw 13 

Review of Public Availabilitv Session 
The IRT began by summarizing the public availability session on the previous evening. 
They requested that the notes taken at the session be distributed t o  them before the next 
meeting. The list of issues that resulted from their summary discussion is as follows: 

0 

Some of the questions were predictable--local residents are concerned that things 
are being changed without their knowledge or involvement. 

Local residents have a longer "core memory" and experience of the situation than 
either the DOE or FDF. 

There needs t o  be a closer working relationship between the site and the 
community. 

The community is fearful of change. They were sold on vitrification and they want 
a vitrification plant. 

They take a long range view of the waste form (just meeting the requirements is not 
enough). The Nevada stakeholders views are important. 

There needs t o  be frank discussions with the stakeholders on cost and schedule. 

Lessons learned from previous projects and other sites must not be forgotten. 

There are concerns that the final report comes from FDF and not the IRT. 

Each IRT member is t o  provided a one page report on the IRT process--what worked 
and what didn't. 

Consider "out of the box thinking," such as privatization. 

Consider independent oversight of the project. 

Need to  address whether abandoning vitrification is due t o  technical issues or 
inadequacy of design and project management. 

There is a concern about the high quality waste form and escalating costs. 

Additional Open Issues Lee Merkhofer presented an analysis of the areas that would 
benefit most with reduced uncertainty. This lead t o  discussion on how t o  spend funds t o  
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reduce uncertainty in the most effective way since it appeared that some of the uncertain 
assessments of cementation may be a result of relative ignorance of this technology. 

Plan for Documentation of IRT Recommendations The IRT held a session amongst 
themselves to  establish the issues they needed to  address and make assignments for 
developing position papers for each of these. At  the end of the session, a list was 
generated, assignments made and it was agreed that these would be faxed to  FDF as a 
distribution center on Friday, February 21, 1997. Harry Robertson would ensure that all 
IRT members would receive a copy of each paper faxed in. 

Plan for Subseauent Meeting It was agreed that the meeting planned for the end of 
February should be expanded from two  to four days. Those members who bad conflicting 
commitments would attend for as many days a possible. FDF would provide clerical, 
copying and computer support during the four days. 

HLR:kjc 
Attachments 

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



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD, OHIO 

MEETING NOTES - Continued 

LIST OF ATTACHMENTS 

FD FERNALD CONTRACT 

PAGE 9 OF 9 
DE-AC24-920R21972 -1 , 

Agenda 

Independent Review Team - Recommendation for Excluding Vitrification of Silos 1, 2 
and 3 Together 

Preliminary Results of Decision Analysis Model 

Alternatives to  Vitrification of Silos 1 and 2 

Memorandum from John Applegate to  IRT 

Notes from Public Availability Session with Silos Project IRT 

Memorandum from Arjun Makhijani to IRT 

Literature Survey 

Radon Handling (Block Flow Diagrams) 

Parking Lot Issues 

Present a t  ion Material 
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SUBJECT: FEMP Silos Project, Path Forward Decision 
DATE: February 11, 12 and 13, 1997 
LOCATION: FEMP Alpha Bldg., Femald OH 

Tuesdav. Februaw 11 

8:OO Opening 

8 : 1 5 Silos Project / VlTPP Update 
Incident Analysis Team . - - . 

Safety Review Team 
Data Analysis and Path Forward Team 

1O:OO Open Actions / Technical Issues 
Feasibility of Cement Stabilization 
West Valley Cementation Experience 

12:30 Lunch 

1 :00 Health and Safety Requirements 

Waste Loading Sensitivity Analysis 

Long Term Effectiveness of Waste Forms 
Waste Container Requirements and Basis 
Transportation Comparison - Truck vs. Rail 

Feasibility of Pit 5 / Waste Mix Option 

3:OO Pretreatment Alternatives 
Niagara Experience 
Alternative Remediation Technologies 
Silo Waste Characterization 

4:OO Assumptions & Technical Basis 
Approach to  Technology Development 

5:OO Fernald Citizens Task Force 
Key Questions t o  the Independent Review Team 

Wednesdav. Februaw 12 

8:OO Introduction 

9:00 Draft Recommendation for Alternative 1 

1O:OO Decision Analysis Process Update 

R Heck 

D Paine 
D Paine 

N Akgunduz 
L Bogar 

D Roy / E McDaniel 
R Lawrence 

D Daniels 
S Beckman 

M Smith 
M Smith 
K Wintz 
M Smith 

J Smets 
J Smets 
D Nixon 
D Nixon 

J Smets 
J Smets 

D Sarno 

R Heck 

H Robertson 

L Merkhofer 

AGN2-11 .IRT February 24,1997 
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1 1 :00 Cost & Schedule Committee Report - Base Case M Connors - 

- 
- 

Review Incorporation of IRT Recommendations/Changes to "base case" 
Update to base case estimates 
Impact of funding availability t o  "base case" 

12:OO Lunch 

1 :00 Technical Issues Committee Report 
- Significant Technical Impacts I Probabilities 

2:OO Health & Safety Committee Report 
- Base Case Definition 
- Accident Scenarios - Impacts/Probabilities 

H Robertson 

D Daniels 

3:OO Cost & Schedule Committee Report - deviations from 'base case' - 
- 
- Funding Availability Impacts 

M Connors 
Technical Issues Impacts - Effect on Cost & Schedule 
H&S Impacts - Effect on Cost & Schedule 

4:OO Summary of Decision Frameworlt and Remaining Steps 
- Model Costs/Schedules 

4:30 Literature Search - Summary 
Alternative R e m d a t i o n  Technobgies 

7:OO- Public Availability Session 
9:oo 

Thursdav. Februarv 13 

8:OO Review of Public Availability Session 

9:00 Additional Open Issues 

1O:OO IRT Recommendations - Plan for Documentation of IRT Recommendations 

Working Lunch 

1 :00 Plan for Subsequent Meeting 

2:OO Meeting Concludes 

L Merkhofer 

H Robertson 
R Heck 

I RT 

All 

All 

IRT 

All 

AGNZ-11 .IRT February 24, 1997 
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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 from 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: 

The design of a vitrification process for a combination of Silos 1, 2, &3 
material would have to address t w o  specific glass chemistry challenges: 

The high sulfate concentration in Silo 3 (sulfate has a low 
solubility in glass) 

and 

The high and varying lead content in Silos 1 and 2 (without proper 
control, Pb may precipitate and compromise melter integrity). 

Steps taken to alleviate one most likely will exacerbate the other. The 
difficulty of vitrifying this combination of wastes is high. While 
processes could be developed, the time and cost of developing a 
process tolerant of the inherent variability is likely to be high. Further 
immobilizing Silo 3 separately from Silo 1 and 2 would reduce the 
programmatic risk of vitrifying Silos 1 and 2. Thus, Silo 1, 2 and 3 
should not be immobilized together. 

While significant technical issues exist, it appears that Silo 3 residues 
can be stabilized/solidified in cement which will meet the technical 
requirements in'a more timely manner than vitrification. Thus, 
vitrification of Silo 3 material should be eliminated from further 
consideration. 

Page 2 
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ALTERNATIWS TO VITRIFICATION OF SILOS 1 AND 2 

Alternatives: 

1. Cementation 
-Engineering proven tests in Belgium 
-Well developed equipment 
-Needs some technology development for formulation 

2. Sulphur Polymerization 
-Earlier 80's 
-Molten sulphur incidents 
-Flammability 
-Bonding limitations 
-Elemental 
-Not proven in production 

3. Bitumen (Asphalt) 
-Rejected by power industry 
-Flammability 
-Hydrocarbon release 
- M A  document 
-Popular 20 years ago 
-Cogema/Numetec/BNEL -- not chosen 

4. PE Encapsulation (micro encapsulation) 
-dry feed/no production yet 
-Development to do 

5. Macro Encapsulation (other material) 
-Can't do due to regulatory 'restrictions/WAC 

6. Thermal Setting Resins 
-Flammable 
-Extensive Development required 
-Cost is high - Rocky Flats using for Hg salt & Ca(oh)2 flyash 

7. Ceramics 
-Much done for HLW -- development no advantage over glass 
-Forming brick cadthen heated in a furnace 

8. Metal Matrix (Cermat) 
-Limited as throughput 
-Developer 
-Used in INEL -- died out i 

! 



9. Insitu vit 
-Failure at Oak Ridge explosion 
-Fires at INEL and Hanford 

Gas 
10. Molten Metal Tech Slag Required significant development 

Metal 
-Used for volume reduction with resins 
-Partioning 
-Throughput is restrictive 3mm sizing required 

11. Ceramic Silican Foam 
-Silican dimethyl -- Chernobyl 
-micro encapsulation 
-Development required - stahle - limitation on water 
-Not adev’d base of vendors requires potential demo 
-Needs catalyst 
-Phosphate Abatement 
-Not tolerant of variability -- Pb Metal -- BADT 

Pb Salt -- char. Hazardous waste 
BADT -- stab/solid 
Re- insoluble 
LSAR - stab - Smg/kg 

--national capability 

--Conservative in cementation 
--More proven technology 
--Disposal site stand point waste 

In ground is more favorable 
Intruder plus inadvertent intruder 

--IRT StXUtiny of thoughts 
What’s impact to the public? 

Increased transportation 

Is it going to work? 



MEMORANDUM 
c 6 3 8  

TO: Members of the 

FROM: John Applegate, 

Silos Independent Review Team 

chair 

DATE: February 10,1997 

RE: Key Vitrification Questions 

As you approach the final evaluation and reporting point of your activities, I would 
like to take this opportunity to share with you some of the sigruficant concerns of 
the Fernald Citizens Task Force with regard to the silos remediation decisions. The 
full Task Force met on January 11 and the Waste Management Committee met on 
February 5 to discuss the IRT results to date and other issues surrounding silos 
remediation. As you know, the conclusions of the IRT will be used to help decide 
how to remediate the silos, and its conclusions will undoubtedly carry great weight. 
It is therefore of great importance that the IRT have sufficient time and information 
to reach its conclusions, and that it address the questions that will hffect the decision. 

Prior to seating of the IRT, the main concern of the Task Force and other local 
stakeholders was the pending decision regarding the treatment of silo 3 materials. 
In October, the Task Force's Waste Management Committee sent a request to DOE 
identlfying some important infomation that would be required to conduct a 
fundamental assessment of the change of remedy for silo 3. This request outlined 
six major concerns: 

1. the effectiveness of vitrification; 
2. the legal and administrative ramifications of the change; 
3. the impact of the change on total waste volumes; 
4. the impact of the change on transportation and disposal risks; 
5. the acceptability of the change to the stakeholders at the waste disposal facility; 
6. the need for review by an independent panel of experts. 

Since then, we have become increasingly concerned with the treatment option for 
silos 1 and 2 and want to be sure that the ultimate decision is based on as complete 
and accurate a set of information as possible. I have identified the additional 
information that we believe is necessary to reach this decision below. 

Issue 1: Vitrification of Silos 1 and 2 
What is the best technical approach to vitrification? 
How much will it cost? 
How long will it take? 
How confident are we in our estimates and the ultimate success of vitrification? 
What impact will the resource requirements for vitrification have on other 

remediation projects on site? 
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Issue 2: Alternatives to Vitrification of Silos 1 and 2 
Are there born fide alternatives to vitrification? 
If so, what are they? 
How do alternatives compare with vitrification in terms of cost, schedule, and 

How confident are we in the information we have available for the alternatives? 
How significant are the regulatory barriers associated with changing the selected 

overall protection of the public, workers, and the environment? 

remedy? 

We recognize that not all of these issues are areas in which you will provide input, 
but we ask that you (a) answer as many as you can with as much certainty as 
possible, (b) clearly idenhfy in your final report the issues that you have addressed 
and those you have not, and (c) identdy issues on which more time or information 
is required. 

I hope that these questions help you to understand some of the concerns and the 
perspective of the stakeholder community at Fernald. We are grateful'for the work 
you are doing to help in this challenging decision. 
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SUMMARY OF INDEPENDENT REVIEW TEAM (IRT) 
PUBLIC AVAILABILITY SESSION 

February 12, 1997; 7 a  p.m. Alpha Building 

In support of the Silos Project, DOE and Fluor Daniel Fernald assembled an independent 
technical team to  offer advice and make recommendations concerning the treatment of the 
waste in Silos 1, 2, and 3. The team has been meeting monthly since November and each 
session has included representatives from FRESH and the Task Force. However, to give 
the general public the opportunity t o  meet the IRT on an informal basis, an Availability 
Session was offered. The nine-member IRT, plus t w o  experts on stabilization, made up 
the panel. Others attending the meeting included reps from U.S. €PA, OEPA, Institute for 
Energy & Environmental Research (IEER), FRESH, Fernald Citizens Task Force, ATSDR, Rob 
Portman's Office, GCBCTC, FAT&LC, DOE and Fluor Daniel Fernald. 

A call-in line had been publicized for those unable t o  attend the session. The Nevada 
Community Advisory Board contacted DOE and planned to  participate via conference call. 
However, due to  scheduling conflicts and the time difference, they had t o  cancel. 

, Gary Stegner opened the meeting and asked the 1 1-member panel to  briefly introduce 
themselves. Gail Bingham from the IRT gave a status summary of the team's progress t o  
date. 

e 

Following are some of the commentdquestions that were directed t o  the team. 

The charter of the IRT should be limited t o  technical issues. 

The approach the United States takes to  classification of radiological waste is not 
rational. Waste form determination should be guided by what is best in terms of 
protectiveness not by current requirements. 

b 

The OU4 Record of Decision provides that the Silo waste shall be disposed of as a 
vitrified waste form. A glass waste form for the Silo residues is best. Until and 
unless, Fluor Daniel Fernald/DOE demonstrate that it is not technically possible t o  
vitrify the Silo residues, no other waste form should be considered. 

Expressed the concern that the IRT does not currently have all the information 
necessary t o  make an assessment of the Silos Project. The IRT should be provided 
with all relevant data and take as longeas necessary to  make a recommendation. 

Expressed concern with respect t o  DOE/Fluor Daniel Fernald's understanding of the 
potential for Silo degradation and collapse especially with respect to the potential 
impact of waste removal activities. 

Has the IRT been provided with a copy of the FEMP Emergency Response Plan? 

Requested that in the event that the IRT concludes that there exists insufficient 
information t o  make a final recommendation at  this time, that it will return when 
the information becomes available and make a recommendation at that time. 

i 
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e 

Requested that whatever the outcome of the IRT recommendation and final 
direction, sufficient "additional expertise" be brought in t o  support the project and 
assure a success. Requested that the expertise be the best available and not  be 
limited to  Fluor Daniel Fernald or DOE. 

Interpreted the "ADS Tracking Report" provided t o  her by DOE as "claiming" that 
the IRT had attended a stakeholder meeting. 

Asked whether "privatization" of the project has been considered. 

Expressed the concern that vitrification is being rejected based on technical 
difficulties associated with sulfates in the residues, yet sulfates present similar 
problems for cement stabilization. 

Expressed concern that the team needs more information and time t o  make a sound 
recommendation. 

Isn't there knowledge from other sites? Is there no coordination of lessons learned 
or sharing of information? 

Considers vitrification of Silo residues as a legally binding requirement. Does not 
understand why alternate forms are being considered. 

Considers the "March 1 deadline" for an IRT recommendation as an arbitrary Fluor 
Daniel Femald requirement. Recommended that it should be "scrapped". 

Expressed concern that the IRT does not adequately understand the implications of 
waste volumes in considering a recommendation. 

e Expressed concern regarding the dramatic increases in projected project costs. 

e Expressed concern that we are not considering the impact of NTS not accepting a 
waste form other than what is currently agreed to. 

0 Expressed concern that no satisfactory explanation has been provided t o  the 
Stakeholders with respect t o  why Campaign 3 was omitted from the Pilot Plant test 
program. 

e Asked the IRT if they had been provided with a copy of the Dose Reconstruction 
Report? 

e Requested assurance that the report documenting this effort would be an IRT report 
not  a Fluor Daniel Fernald report. 

0 Requested that recommendations in the report not be limited t o  consensus issues. 
Dissenting opinions should also be included. 

0 Requested a one-pager from each member of the IRT addressing their "feelings" on 
the "process, results, ..." 



FRESH sincerely thanked the panel for staying late to meet with them and for allowing 
them to express their feelings and concerns. 

The IRT's next session will be February 25-28. 



To: Technical Review panel, 

eFernald OU4 
From: Arjun Makhijani 
Subject: Conclusions a recommendations regarding silos 1,2, and 
3 at Fernald. 
Date: 12 February 1997 

I want to thank you all for  the patience with which you dealt with 
the many comments and questions that I had during your public 
meeting. I hope that I conveyed adequately that I am as eager as 
you to see a resolution of the issues in a manner that will protect 
the environment. Based on my review of the documents and the 
information that you provided me, I want to present my tentative 
corclusions to you for your consideration. These are not complete 
by any means, since I have not made as detailed an evaluation of 
the matter as you have.’ 

Main findings and recommendations: 

1. The problems encountered in the vitrification program so far are 
not related to vitrification technology as such but to design and 
management failures that could have been avoided and can be avoided 
in the future through sound design and management. 

2. Separation of Silos 1 and 2 vitrification from Silo 3 management 
is desirable on technical grounds. 

3. There is at present no identified essential technical obstacle 
to vitrifying the wastes in all three silos. Further work is 
necessary to addr7ss the question of the mixture of sulfates and 
lead in silo 3. f ,  

4. A modular approach to vitrification that addresses the different 
compositions of the silos and perhaps different compositions in 
different regions of t h e  silos appears to be advisable. 

5. Silo 1 and 2 waste should be vitrified. 

6. For reasons of minimizing volume, reducing toxicity, reducing 
radon emanations, reducing risk of rejection of waste as unsuitable 
for disposal in Nevada and reducing the risk of illegal decisions 
to change the ROD without an appropriate process, it is desirable 
to put vitrification of Silo 3 waste ahead of any other approaches 
to stabilization of Silo 3 waste. 

7. Characterization of S i l o  3 waste should be accelerate e@ W 
a several small experimental melters should be tried both to address 

the sulfate/lead questions and processing rate and economics. 

8. Oak Ridge National Lab experience with developing a melter that 
handles molten lead might be useful in designing Silo 3 
vitrification. 

&a d o 5  

9. Surface layer problems and high temperature problems might be 
addressed by considering different melters such as stirred glass i 

i 
I 
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melters and cold crucible melters. 

10. A decision to cement the wastes should be taken only after 
adequate experimentation and evaluation of Silo 3 vitrification has 
been competently carried out. 

11. It is important to draw on the European experience and the 
experience in the rest of the DOE in cementation and vitrification 
in the experimental and design phases of the project. 

12. A greater diversity of glass makers is desirable early in the 
process so that there is an adequate body of experience i n  
understanding the vitrification issues involved. 

13. 
Present budgets do not have enough justification. 

Budget figures should be based on sound engineering estimates. 

I 
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ABSTRACT 

Stabil iration/sol idification (S/S) processes are effective in 
treating a variety of difficult to manage waste materials for reuse or 
disposal. S/S has been identified as the Best Demonstrated Available 
Technology for treating a wide range of Resource Conservation and Recovery Act 
(RCRA) non-wastewater hazardous waste subcategories. S/S has been selected as 
the treatment technology of choice for 26% of the remedial actions cqlete at 
Superfund sites through fiscal year 1992. 

a m y  S/S processes make the technology appear simple. However, there are 
significant challenges to the successful application of S/S processes. The 
mrphology and chemistry of S/S-treated waste are complex. Selection of the 
binder requires an understanding of the heqistry of the bulk material, the 
contaminants, and the binder. m e  S/S user must be fully aware of the complex 
interactions among the various components to ensure efficient and re1 iable 
resul ts . 

Battelle, under the direction of the U.S. Environmental Protection 
Agency, has prepared this Technical Resources Document (TRD) as a resource for 
the S/S user coPrPunity and a guide to promote the best future application of 
S/S processes. , An extensive body of infomation is available describing the 
theory and practice of S/S processes. However, no one document existed 
combining theory, practice, and regulatory aspects of S/S application to RCRA, 
Superfund, and similar waste anterials. This TRD pulls a diverse range of 
.aterials into one comprehensive reference. 

The TRD is intended for site managers considering S/S as an option 
for treating hazardous wastes. It provides technology transfer to persons 
responsible for selection and design of S/S treatment methods. Infomation 
about S/S technology is presented in detailed text descriptions supported by 
sunmary tables, checklists, and figures. It gives the user a summary of 
current S/S technology. The technology areas covered am binders and their 
binding mechanisms, waste interferences with S/S processes, S/S treateent of 
organic contaminants, air emissions for S/S processes, leaching mechanisms, 
long-tern stability, reuse and disposal o f  S/S-treated waste, and economics. 
Information is also provided to clarify the limitations of S/S technology and 
ongoing research to fulfill future develo-t needs. 

Contract 168-CO-0003 with Battelle, Columbus, under sponsorship of the USEPA. 
It covers a period f m a  11/01/90 through 05/30/92. 

The standard bulk material handling and mixing equipment used in 

This Tw) was submitted in fulfillmnt of Work Assignment 0-15 of 

6 3 8  
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OPEN ACTIONS / TECHNICAL ISSUES 

What has been the experience of cement stabilization projects with materials 
similar to the Silo waste? 

How realistic are the assumptions for waste loading (20% for Silos 1 & 2, 45% for 
Silo 3)? 

What waste loading has been achieved for wastes similar to the Silo residues? 

Define radon related requirements for waste treatment operations, transportation 
and disposal. 

Clariw relevant health & safety requirements. 

Provide an evaluation showing how alternative waste forms perform with respect 
to the constituents of concern? 

Address the ability of a waste container to contain radon. 

Provide a comparison of waste transportation by rail and truck. 

Perform a sensitivity analysis with respect to the waste loading assumptions. 

Is it feasible to dispose of Silo waste by mixing with FEMP pit materials? 

What is the potential for removing lead prior to waste treatment? 

Can we benefit from the experience at Niagara? 



OPEN I ACT1 ONS' / TECHNICAL ISSUES 

Should we give consideration to alternative remediation technologies? Perform a 
literature survey. 

What is the effectiveness of alternative technologies with respect to radon 
emissions? 

Silo Waste Characterization Issues 

Optimize the approach to melter development in Alterative 2 

Address technology development requirements for Alternative 3 

Evaluate the impact of alternatives on health and safety of operations. 
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METALS ARE IMMOBILIZED BY .... 

0 Reducing Their Solubility In A 
Water Environment 

0 pH Control To Minimum Solubility 
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Reaction To A Less Soluble Form 

Control Of ORP 

0 Adsorption 

Reducing Access of Water To 
Them 

Coating Of The Particle Surface 

e.0 Low - .. 

I. 

.' Q 
0 



6 3 8  

STEPS IN METAL 
SOLI DI FlCATlO N /STAB1 LlZATlO N 
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ONCLUSIONS . 

Long term performance places .. 
demands on waste form 

Combination of physical / chemical 
factors important in cementitious 
waste form design 

Inherent "cement paste" sompo Fition 9 
e i c r o s t r u c t u r d  and envi ronmenta l  9 

exposure conditions combine to 
control performance 

Many compositional varieties may be 
d e v i-s e d 

Prediction of performance needs: 
-control of "fresh state" 
-development of properties / 

factors 
-protection, control during 

ttcuringtt or development - of 
p rope r t i e s  

Knowledge of operable mechanisms of 
degradation / rate processes 

Versatile waste forms 
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BLENDING SILO 3 RESIDUES WITH MATERIAL FROM WASTE PIT 5 

This fact sheet evaluates the concept of blending Silo 3 residues with material from Waste 
Pit 5 for final disposal at Envirocare of Utah. 

SILO 3 WASTE DEFINITION 

0 Silo 3 residues are waste material produced from the extraction and concentration 
of uranium bearing ore. The Atomic Energy Act (AEA) of 1954, Section 1 1 (e)(2), 
as amended, defines the Silo 3 residues as byproduct material. 

0 As 1 1 (e)(2) byproduct material, the Silo 3 residues are specifically exempt from 
regulation as solid waste under the Resource Conservation and Recovery Act 
(RCRA) 40 CFR 5 261.4(a)(4). 

0 Silo 3 residues cannot be disposed of at Envirocare of Utah, as 11 (e)(2) byproduct 
material because a few of the radionuclides, including lead-21 0, radium-226, and 
thorium-230, exceed the 1 1 (e)(2) byproduct material license criteria of 2,000 pCi/g 
for radionuclides in the uranium series. 

0 It is the opinion of Fluor Daniel Fernald that blending Silo 3 residues with either soil 
or other waste (i.e., Waste Pit 5) would result in Silo 3 residues losing their 
classification as 11 (e)(2) byproduct material. In addition, the intent t o  blend Silo 3 
residues with either soil or other waste with the knowledge that the residues would 
be reclassified as low level waste would require the residues to  be classified and 
managed as low level waste prior to  blending. Because the Silo 3 residues exhibit 
the toxicity characteristic, classification as low level waste would require 
management as a mixed waste in accordance with all RCRA requirements including 
the land disposal restrictions (LDRs). 

0 Silo 3 residues can be managed as 11 (e)(2) byproduct material at the Nevada Test 
Site (NTS) as small volume. However, the residues must be treated t o  meet the 
NTS waste acceptance criteria. 

SILO 3 UNDER RCRA 

0 Silo 3 residues contain heavy metal contaminants that were present in the natural 
ore, and that were unintentionally extracted from the parent ore along with the 
uranium during the process of extraction. Leachate from the Silo 3 residues exceed 
the toxicity characteristic limits established under 40 CFR § -. 261.24 for four of 
these metalsj arsenic, cadmium, chromium; 'and' seienhm: ' ' " 

* 4 "2 1- :ti.. ,b . 'J - 
i 

if - 
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0 If it were not for the exemption from RCRA afforded Silo 3 residues for being 
1 1 (e)(2) byproduct material, the Silo 3 residues would be classified as mixed 

638 

AEA 

hazardous waste due to  exhibiting the characteristic of toxicity and the presence of 
radionuclides in the waste. 

0 Treatment is defined under 40 CFR 0 260.10 as “any method, technique, or 
process, including neutralization, designed to  change the physical, chemical, or 
biological character or composition of any hazardous waste so as to  neutralize such 
waste, or so as to  recover energy or material resources from the waste, or so as t o  
render such waste nonhazardous, or less hazardous; safer t o  transport; store, or 
dispose of; or amenable for recovery, amenable for storage, or reduced in volume”. 

SILO 3 UNDER CERCLA 

0 Silo 3 residues are being remediated in accordance with the Comprehensive 
Environmental Response Compensation and Liability Act (CERCIA). Section 121 (d) 
of  CERCLA requires that, at the completion of remedial action, the site should 
achieve a level of control that complies with federal and state environmental laws 
that are applicable or relevant and appropriate requirements (ARARs) for the. 
hazardous substances, pollutants, or contaminants that remain on site. 

0 Because Silo 3 residues are exempt from RCRA, the requirements under 
RCRA are not considered “applicable” t o  the remediation of the Silo 3 
residues. Silo 3 residues are considered t o  be sufficiently similar t o  
hazardous waste, due to  exhibiting the toxicity characteristic for arsenic, 
cadmium, chromium, and selenium. Therefore, certain requirements under 
RCRA are considered “relevant and appropriate” t o  the remediation of Silo 3 
residues. 

“Relevant and appropriate” requirements that are identified for alternatives involving 
off-site disposal activities must be met for only the onsite (activities at the FEMP) 
portions of those alternatives. In addition, onsite remedial actions are required t o  
comply only with substantive parts of the ARARs. Therefore, only the substantive 
parts of RCRA requirements identified as ARARs need t o  be met for the alternatives 
that identify onsite treatment of Silo 3 residues followed by off-site disposal. 

0 

0 Reclassification of  Silo 3 residues to  low level mixed waste would result in 
requirements under RCRA becoming “applicable” t o  the remediation of the residues. 
Onsite remedial actions would still only be required t o  comply with the substantial 
parts of the RCRA requirements. In addition, off-site remedial action would only 
have t o  comply with ”applicable” requirements, however, the remedial actions 
would have t o  comply w.ith. bot,hMie’lsabdtantive and :administrative parts of the 

. . ,, , i , 1 4 ’ i  “appl@,able” R C M  reqojmm&nt&yl of the ; e . ~ i d ~ ~ : .  T l k  wC!lld z k  ~: ’ ,antifieti as ” i  
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\ 

0 The treatment of the Silo 3 residues would be considered a substantial part of the 
RCRA requirements. Although the AEA 1 1 (e)(2) byproduct material can be blended 
with other nonhazardous waste material through its exclusion from RCRA 
requirements, the relevance and appropriateness of RCRA requirements to  the Silo 
3 residues preclude the use of blending as a treatment option t o  remove a 
characteristic, since RCRA and CERCLA do not recognize blending as a substitute 
for adequate treatment. 

0 Blending Silo 3 residues with material f rom the Waste Pits would not be consistent 
with CERCLA section 121 (b) ( l )  preference for a remedial alternative that 
"permanently and significantly reduces the volume, toxicity, or mobility of the 
hazardous substances or contaminated materials". This section further states, "The 
off-site transport and disposal of hazardous substances or contaminated materials 
without such treatment should be the least favored alternative remedial action 
where practicable treatment technologies are available". 

0 Blending Silo 3 residues with material f rom the Waste Pits would neither reduce the 
mobility of the heavy metal contaminants, nor destroy the heavy metal 
contaminants t o  reduce the  toxicity. Blending would merely -dilute the heavy metal 
contaminants through an increase in total volume t o  eliminate the toxicity 
characteristic under RCRA. Practicable stabilization technologies are available for 
treating the Silo 3 residues that would reduce the mobility of the heavy metal 
contaminants and eliminate the toxicity characteristic under RCRA. 

CONCLUSION 

The Silo 3 residues are classified as 11 (e)(2) byproduct material as defined by the AEA of 
1954, as amended. The NTS can accept the Silo 3 residues as "small volume" 11 (e)(2) 
byproduct material for disposal if the residues meet the NTS waste acceptance criteria 
(WAC). However, the NTS WAC requires treating the residues t o  immobilize the heavy 
metal contaminants to  remove the toxicity characteristic. 

At  this time, Silo 3 residues cannot be disposed of at Envirocare of Utah as 11 (e)(2) 
byproduct material. For Envirocare of Utah to accept Silo 3 residues for disposal, either 
Envirocare's 1 1 (e)(2) byproduct material license criteria for radionuclides would have to  be 
raised by  a factor of 30 or the Silo 3 residues would have t o  be reclassified as low level 
mixed waste. 

Identification of "relevant and appropriate" requirements that reference the dilution 
prohibition under RCRA prohibit blending Silo 3 residues, without further treatment, with 
any material with the expectation of removing the hazardous characteristic. In addition, if 
Silo 3 residues were reclassified as low level mixed waste, RCRA requirements would be gLL:Qi ci .G 

B p:ecfude .+ T h i s  would,also preclude i, c 
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APPENDIX A RI/FS SAMPLE NUMBER UST 

lo0019 
1- 
loo021 
loo022 
loo025 
100024 
1- 
10002B 
looOn 
1ooo2b 
1ooo2D 
loOQs0 
loo091 
1- 
lOOOSS 
1- 
1ooa95 
1- 
1- 
1- 
lOOOdO 
lQOo(0 

SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SI10 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 

SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO1 
SILO 1 
SILO 1 
8110 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 
SILO 1 

8110 1 
SILO 1 
SILO 1 
SlLO 1 
SILO 1 
8110 1 
SILO 1 
SILO 1 
SILO 1 
8110 1 
8110 1 
8110 1 
81101 
SI10 1 
SI10 1 
8110 1 
8110 1 
8110 1 
8110 1 
8110 1 
8110 1 
SI10 1 

251 -=-A 
251 -=-A 
251 -=-A 
281 -=-A 
251 -NE-A 
251 -=-A 
251 -=-A 
251 -NE-A 
251 -=-A 
281 -=-A 
251 -NE-A 
251 -=-A 
251 -=-A 
251-NE-A 

251-NE-B 
281-NE-B 
251-NE-B 
251-NE-B 
251 -NE-B 
251-ME-B 
281-NE-B 
281-NE-B 
281-NE-B 
2S1-ME-B 
2S1-NE-B 
251 -W-B 
251-NE-8 
2S1-NE-B 
291-NE-B 
251-NE4 
251-ME-B 

281 -NE-C 
281 -NE-c 
281 -NE-C 
251 -NE-c 
291 -NE-c 
281 -NE-c 
281-NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281-NE-c 
281 -NE-c 
281 -NE-c 
281 - NE-C 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 
281 -NE-c 



SAMRE 
WCAm 

, 81101 
SlW 1 
8110 1 
SlWl 
SlW 1 
8110 1 
81m 1 
SIW 1 
SlW 1 
-1 
SRO 1 
SIW 1 
SUD 1 

SUB1 
S W  1 
SlLOl 
SlWl 
SlWl 
SUD 1 
SlWl 
SlWl 
SlWl 
SiW1 
SlWl 
SlWl 
SlWl 
81101 
SlWl 
SlWl 
SKOl 
SiW1 
-1 
awl 
-1 
9110 1 
-1 
SUB1 
SlLo 1 
SKO1 
-1 
-1 
- 1  
s t l o 1  

APP€NDlX A RI/FS SAMPLE NI 

281 -8E-A 
291 -SE-A 
281 -SE-A 
281-SE-A 
281 -9E-A 
281 -SE-A 
281 -8E-A 
291 -SE-A 
281 -SE-A 
291 4 E - A  
281 -SE-A 
281 -SE-A 
281-SE-A 

281 -SE-B 
281 -SE-B 
281-SE-B 
281 -SE-B 
281-SE-B 
281 -SE-B 
281-8E-B 
281 -SE-B 
281-8E-B 
281 -SE-B 
281-SE-B 
281 -8E-8 
281 -SE-B 
281-SE-B 
281-SE-B 
281 -9E-B 
281 -8E-B 
281 -8E-B 
281 -BE-B 
281-8E-B 
281-SE-B 
281-SE-B 
281-858 
281 -8E-B 
281 -8E-B 
281-8E-B 
281 -8E-B 
281-8E-B 
281-8E-B 
281-8E-B 

Qm22 81101 281 -8E-c 
osm StLOl 281-8E-c 
mn4 8tLiDl 281 -8E-c 
m -1 281 -8E-c 
w7a W1 281 -8E-c 
94127 8801 281 -8E-c 
QQnB -1 281 -8E-c 
99729 W 1  281 -8E-c 
94130 81101 281 -8E-c 
94231 Wl 281 -8E-c 

%, 

- - .-- ._ . - 

r O N E A  
Z O E A  
ZONEA 
ZONEA 
Z O M A  
ZO*A 
ZONEA 
ZONEA 
M A  
ZOEgA 
ZOESEA 
ZONEA 
K M A  

JMEER UST 



SI10 2 
SI10 2 
8110 2 
SI10 2 
SI10 2 
SI10 2 
9110 2 
SI10 2 
SI10 2 
91102 
8110 2 

9110 2 
SI10 2 
81102 
81102 
SI10 2 
SILD 2 
91102 
SILO 2 
SILO 2 
SILO 2 
8110 2 
SI10 2 
81102 
SILO 2 
SILO 2 
SI10 2 
81102 
SI10 2 
8110 2 
81102 
81102 
SI10 2 
a 1 0 2  
SI10 2 
8110 2 
SI10 2 
SI10 2 
81102 
81102 
81102 
81w2 
81102 
8uio2 
a W 2  
81102 

2S2-M-C 
252-NE-C 
2S2-NE-c 
2s2-NE-c 
292-NE-C 
292-NE-C 
252-e -c  
2S2-NE-C 
282-NE-C 
252-NE-C 
252-NE-c 

252-Nw-c 
252-NW-c 
252-Nw-C 
282-NW-C 
282-NW-C 
252-Nw-c 
282-NW-C 
2S2-NW-C 
282-Nw-C 
252-NW-C 
282-NW-C 
282-Nw-c 
252-NW-c 
282-Nw-C 
252-Nw-C 
252-Nw-c 
2s2-Nw-c 
282-Nw-c 
2s2-NW-c 
282-W-C 
292-NW-C 
2s2-NW-c 
282-Nw-C 
282-NW-C 
252-Nw-C 
282-Nw-c 
282-Nw-C 
282-NW-C 
292-NW-C 
282-NW-C 
282-NW-C 
282-NW-C 
282-NW-C 
282-NW-C 
282-NW-C 

ZOK€C 
M C  
ZOK€C 
ZOONC 
ZOMC 
ZDNC 
LONC 
#)p(EC 
ZONEC 
ZONEC 
z o # C  

ZONEC 
#)pEC 
ZO?€C 
ZONC 
ZWEC 
LONEC 
boNEC 
ZDMC 
ZONC 
ZONEC 
mNEC 
ZONC 
ZWEC 
ZONC 
ZONC 
ZONEC 
LONEC 
roNEC 
EOMC 
ZONEC 
bDNEC 
ZONC 
toNEC 
LONEC 
EOMC 
ZWSC 
ZONC 
LONC 
roNEC 
ZOUEC 
ZONC 
ZOMEC 
ZONC 
ZOUEC 
zo(5C 

98956 M 2  282-8E-8 r D M B  12/21/80 TCLP METALS 
99959 81102 282-8E-B EONEB 1m/80 vcucsBANDL.P€m~RAomLoo1cAL 

99692 S t w 2  282-8E-C dDMC mflslpr RWTE 
RWTE 
MNSATE 

99695 81102 282-8E-C ZW€C atll UQl 
m 8110 2 282-8E-C ZONC olflsnn ' 

FIlNsATE 
R W T E  
RNSATE 
RWTE 
RWTE 
MWTE 

~~~voun~~cnuwncs 
TRlP 

.. 000268 

SEMNoUTLES 6 P€STPCB 



APPENDIX A RIFS SAMPLE NUMBER US1 

lOWQ7 
1- 
loo099 
100100 
100101 
100102 
100109 
100104 
100105 
100108 
100107 

SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 

ZONE A 
ZONE AB.C 

ZONE B 
ZONEC 
ZONEB 

ZONE ARC 
ZONEA 
ZONE B 
ZONEC 
ZOUEC 

ZONE ARC 

RILL HSU RADIOLOGICAL 
RILL HSU RADKKOGICAL 
RILLHSURADIOLOGICAL 
RILL HSU WIO-AL 
RILL HSU RADKKOGICAL 
FULL HSU RADIOLOGlCAL 
RILL HSU RADIOLOGICAL 

. FULL HSU RADIOLOGICAL 
FULL HSU RADIOLOGICAL 
RILL HSU RADIOLOGICAL 
RILL HSU RADIOLOGICAL 

SILO 3 
Sllo 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 
Sl lo  3 
SILO 3 
SILO 3 
SILO 3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NW-1-A 
NW-1-c 
SE- 1 -A 
SE-1-C 

NE- 1 

SILO 3 
SILO 3 
SILO 3 
SILO 3 
SILO 3 

NA 
NA 
UA 
NA 
NA 

ZONEA 
ZONEC 
ZONEA 
ZONEC 

ZONE C O M m  

1-4 SILO 3 NA ZONE COMPOSITE 

99110 
9911 1 
9911 2 
99414 
a941 5 
99416 
99117 
99120 

DECANTTANK 
DECMTANK 
DECANTTANK 
DECANTTANK 
DECANTTANK 
DECANTTANK 
DECANTTANK 
DECANTTANK 

NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
MA' 
M 

iuu HSL - HSLVOUTILES. SEM~UTLES. PESTIPCB. MRALS 
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UPDATE TO ALTERNATIVES 
ASSUMPTIONS & 
TECHNICAL BASIS 

JOHN SMETS 

FEBRUARY I I I I997 



Technica Basis & Assumptions 

Alternative 2 
Vitrify 1 & 2, Cement 3 

Alternative 3 
Cement 1, 2 & 3 

~ 

Vitrification Cementation 

8,012 yd3 5,088 yd3 

~ 

Cementation Cementation 

5,088 yd3 8,012 yd3 Volume of Residue 

I -  878 yd3 Volume of 

Density of 
Residuelln-situ 

132 Ib/ft3 I 57  Ib/ft3 

~~ 

90 Ib/ft3 ~ 1 57 Iblft3 57  lblft' 90 Ib/ft3 

--- 1 00 Ib/ft3 

--- 74 Ib/ft3 

Density o f  

Density o f  

Density of 
BentogroutIDry 

I -  1 00 Ib/ft3 

I -- 
74 Ib/ft3 

12  MTlday 1 19 MTlday 85 MTlday 1 19  MTlday Plant Capacity 

Melter 

No. of Trains 

I 
1150°C I 

I 

1 1 3 I 1 

IlOperating Basis 24  hrslday 8 hrslday 

3 years 4 months 

8 hrslday 8 hrslday 

3 years 4 months I+ Operating Period 

60% (dry weight) 45% (dry weight) 

80 % I 100% Availability 

aste Loading 20% (dry weight) I 45% (dry weight) 

aste Form 

Density of Treated 

Monolith Monolith Monolith 

I 
I 

I 
I 

eight of Treated 

--I .. - --.-- 
111 HeiOht Wh!% 
Metal 6oxtes 1 

3 -  



Cementation . Cementation 

* 

"' 

Internal Volume 
of Container 

Volume of Treated 
Waste 

Packing Fraction 

No. of Waste 
Containers 

Estimated dose 
at  exterior of 
container 

External Volume 
of Container 

Disposal Volume 
(with container) 

Gross Weight of 
Container 

8,600 yd3 

0.7 

3,800 

70 mem./hr 

6,088 yd3 

0.9 

2,160 

2-3 mem./hr 

33,500 yd3 

0.95 

20,700 

15 mem./hr 

6,088 yd3 

0.9 

2,160 

2-3 mem./hr 

4.9 yd3 4.1 yd3 4.9 yd3 4.1 yd3 

21,000 Ibs 8,600 Ibs 

Truck Truck 

Onsite Cell Onsite Cell Onsite Cell Onsite Cell 

. Technical Basis 81 Assumptions 

Alternative 2 
Vitrify 1 & 2, Cement 3 

Vitrification Cementation 

2.3 yd3 3.1 yd3 

18,500 yd3 I 8,960 yd3 101,400 yd3 I 8,960 yd3 

~ 

8,600 Ibs 1 17,000 Ibs 

4 2 I  
10,350 

Containers per 
shipment 

No. of Waste 
Shipments 

Transportation 

Disposition of 
Silo Residues 

Disposition of 
D&D Materials 

1,900 I 540 

Truck I Truck 

NTS I NTS 

Note 1 . Excludes treatment of OU4 soils 
2 

. .  

3 



APPROACH TO TECHNOLOGY DEVELOPMENT 
ALTERNATIVE 2 

ORIGINAL APPROACH . Mini-melter testing of Actual Silo 1, 
2 and 3 materials 
- Catholic University, Vitreous 

- 10 Kg/day scale melter 
- Evaluation of target glass 

State Laboratory 

formulations 

Upgrade the Vitrification Pilot Plant 
consistent with the Upgrade 
Evaluation Report 
- Upgrades to enable processing 

of radioactive materials 
- Modifications to increase 

capacity from’l MT/d to 4 - 6 
MT/d 
Utilization as facility for 2 MT/d 
remediation output 

support systems to  be replicated 
in the final remediation facility 

- 

- Demonstrated melter and 

REVISED APPROACH 

Crucible testing of Actual Silo 1 & 2 
material 
- Laboratory scale 
- Materials of construction 
- Evaluate target glass formulation 

Mini-melter testing of Actual Silo 1 
& 2 materials 
- 10 kg/day or greater 
- Evaluation of target low 

- Off-gas composition data, etc. 
temperature formulations 

Pilot scale testing of surrogate 
material 
- 1 MT/d or larger (not at site) 
- Demonstrate scale up to  

determine specific melter rate at 
steady state operation 

Full Scale Operations: 
- 1st module of full scale facility 
- Confirm full scale surrogate 

operations prior to introduction 
of contaminated materials 
Use lessons learned from 1st 
module for fabrication of 2nd & 
3rd melter train 

- 
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DRAFT RECOMMENDATION 
FOR ALTERNATIVE 1 

HARRY ROBERTSON 
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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 from 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: 

Tech n ica I Co m p I exi ty 

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 o f  metallic lead formation result in the need for a 
complicated and unique . ,. melter/electrode .I.. . design configuration. 

. ' 3 .  
3 

as U S ~ U  l I  This three chambeq,-:,moly6de.n 
. .  . 

de d-esign was.used in .,  '.. 
i c d t  to. c:o rol. . , .. .:: 

. .  
~ .. 

control - the Vitrification Pilot Plant a,nd h 
. .- li.,c . ... -, .- ~ I - . .  , . .. . I. 1 i. .,L- __ 

i ? c :  - L 
, .j: & :. { , i, . 

c . 

. . .  
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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 from 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 anddSafety 

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. 

Fage 1.3 
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RECOMMENDATION FOR EXCLUDING ALTERNATIVE 1 
ALTERNATIVE 1 /SILO 3 

Sulfate foaming can cause problems with electrodes 

Sulfate layering can cause current fluctuations 

High temperature requirements result in 

- High corrosion 
- Materials of construction limitations 

Need to maintain Redoxxonditions results in unique three 
chamber melter design. , 

Combining all three silos results in 

- Mixing low radiological hazard material with higher hazard 

Increase in the quantity of high hazard material 
material 

Precludes using contact handling on some portion of 
material 

- 
- 
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Cost & Schedule Committee 638 
Responses to January Independent Review Team Comments 

Comment #1: 

Answer #1: 

Comment #3: 

Answer #3: 

Comment #5 : 

Answer #5:  

Comment # 9: 

Answer #9: 

The cost presented in the base case estimates for D&D and the treatment 
of contaminated soils for Alternative #2 and Altemative #3 do not appear 
to be the same basis. 

The D&D cost is based on the estimated volume of plant debris. The 
vitrification alternative has more equipment requirement therefore the 
estimated volume of debris is greater. The volume of debris is multiple 

underneath the silos was assumed to be mediated by the same method 
as the silos waste was treated. In Alternative #2 tbe soils under the silos 
were to be vitrified and disposed of at N'TS aad in Alternative #3 the 
soils were to be stabikated and disposedat NIS. In the case of 
Altemative #2 this treatment of waste would require a replacement 
melter. Upon further review the cost presented for Alternative #2 was in 
emr. Upon further review by the technology team the soil remediation 
assumption was changed to s w i n g  the contaminated soil in white metal 
boxes for disposal at NTS. 

by a cost /cu !I. for the D~LD estimate . Thetreatmmtofthesoils 

Consider eliminating future use of the existing vitrification pilot plant 
(Given the extent of modifcations necessary to upgrade the VITPP for 
both radioactive sewice and 6 MT/day operation. 

The Optimized Alternative #2 schedule has implemented a 1 Todday 
sumgate testing, radioactive mini-melter testing and the use of the first 
full scale melter for extended surrogate testing prior to the construction 
of the 2nd and 3rd melter trains in place of the future vitrification pilot 
plant activities for vitrification technology development. 
(See Melter Technology Development Schedule) 

From the base case cost estimate presented, it did not appear that the 
shipping containers for both the Silo 1&2 alternatives for vitrification 
and cementation were on the Same basis (As described in the basis and 
assumption for each of the Alternative) 

The cost basis for Alternative #2 and Alternative #3 were utilizing the 
SEG containers. The impact of waste loading influence the range and 
expected value of the waste shipping/waste packaging and disposal 

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

The activities are on the detailed 4 schedule supplied with the January 
meeting minutes. 
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Cost & Schedule Committee 
Comment #lo: 

Answer #lo: 

Comment #8 & 11 : 

Answer #8 & 11: 

Comment #12: 

Answer # 12: 

' Comment #13: 

Answer #13: 

Comment #14: 

Answer #14: 

Comment #15: 

Eliminate all fast track elements of the base case schedule: 

FDF believes that System Operability Testing overlapping with 
construction for 50% allows the operator to be trained and instrumental 
in the system operability testing. Also the plan was to conduct 
construction turaover by systems while comtrudxm isstillactivityto 
allow construction correctjve action will minimal impact. 

The duration of bid and award of amstrudioa packages is base!d on the 
site standard bid and award cycle. C u d y  cvalua!iog this duration 
with construction procurement. 

The construction activities were detailed in tbe level 4 schedule. Tbe 
construction activities for Alternative #2 were modified in the 
optimization of melter technology development. 

"be design periods in Alternative #2 were modifjdd in the optimization 
of melter technology development. 

Perform a detailed cost and schedule contingency analysis 

Not performed at this time due to resource limitation. Plan to perform a 
W e d  cost and schedule contingency analysis prior to rebaselining the 
silos Rqject. 

MOW adequate tirne for interiction with regulators (EPA, DNFSB, 
NRC and State of Nevada) 

FDF believes this is addressed in the detailed level 4 schedule which was 
issued with the January meeting minutes. 

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

FDF believes this is addressed in the detailed level 4 schedule which was 
issued with the January meeting minutes. 

Development of PSAR appears on the schedule, development of the 
FSAR does not appear on the schedule. 

The FSAR is included in the level 4 schedule, there is a schedule 
programming emr  which omits the FSAR from the level 2 schedule. 

Operator training for the final remediation facility does not appear on the 
schedule. 
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Cost & Schedule Committee .P . c  6 3 8  

Answer #15: 

, Comment #16: 

Answer #16: 

Comment #17 &18: 

Answer #17 & 18: 

Comment #21 &22: 

Answer #21 & 22: 

'Ihe detailed level 4 activities for the final remediation has not been 
developed for out year activities. The resources for the operator training 
is included in the Final remediation startup hammock activity. 

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

The cold testing of the final remediation facility is the 90 day activity 
"Sumgate Testing". The detailed activity not noted is the detailed 
System operability testing for all tbe syskm which includes cold testing 
of the systems prior to readiness. The resumes to perform the system 
operability is include in the startup hammock activity. 

The duration of the Silo #3 stabilization is to ophistic and the cost 
estimate is not adequate. 

nK estimate and durations for Silo #3 stabilization were obtained from 
the Silo #3 Alternative Report. The cost and duration are consisteat 
between Alternative #2 and Alternative #3 and should not impact the 
decision analysis process. The duration and cost will be adjusted via 
Change Proposal once a vendor for treating Silo #3 waste is selected. 

The procurement of waste containers and site storage of waste containers 
prior to use are not indicated in the schedule. 

The out year detailed activities are not defmed at this time, but the cost 
for waste containers are included in the Waste Management Hammock 
Activity. 
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Cost & Schedule Committee 
Detailed Ba!w Case Aswnptlons For Alternative #2 

Assume melter life is 3 years. 

Assume that tbe iinal rexnediation melter specifcation is logically based on the 
radioactive minimelter test, ltodday sumgate testing and material of construction 
testing. 

Assume final remediation Title 11 design is not initiated until Melter design and Title I 
design EPA comments am completely addressed. 

Assume approximately 20% cost growth due to design changes as a mlt of the 1st 
melter traia surrogate train testing. 

Assume that tbe final mediation construction will be turned over by system for 
-P- 

Assume 100 FTE required to operate the final remediation facility, this operating staff 
will be utilized during the staxtup and readiness prep phase for training, procedure 
development, conduct of operation, and system operability testing support. 

Assume that the New Radon Treatment System (NRTS), Waste Retrieval System 
(WRS) and the Silo superstructure will be handle as a separate project and will have 
there own safety basis, readkss, and testing program. 

Assume that the cost and schedule for Silo k3 remediation in the Silo %3 Altemative 
study were adequate. 

Assume that the project management and project oversight requirements are twice of 
the FY96 project management due to overall increase in activity. Fy96 Actual 
$l,955K 

Assume that the debris from the silo su~rstructudsilod process facility will be 
disposed of in tbe On-site-disposal-cell. Due to the uncertainty of the facility 
contamination the range was 10% and the expected value was 50% of the range were 
the estimate is the lower bound of the range. 

April 1996 Basis of Estimate 

D&D Silos based on 17 manhours per cubic yard of concrete @ $27.84/hr 
D&D Silos superstructure based on 22.9 manhours per ton of steel @ $31.56/hr 
D&D of NRTS/VITPP/Final Remediation Facility @ !§83/square foot 
D&D of Trailer and storage areas @ $45/square foot 
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Cost & Schedule Committee e, \ -  6 3 8  

Assume waste and contamiclitted soils will be *sed of at NTS. Due to the 
uncertainty of the soil contamination the cost estimate for soils was the lower bound of 
the range and the expected value was twice the estimated value. 

April 1996 Basis of Estimate 

h s o i l  1054OCUbiCyUds 
swfrce soil 6' depth acnm OU4 Area 444ocubiey.rds 
S u b d  5' depth below siloa #la 14650 cubic yuds 

The basis for Construction management was the actual VrrPP *on 
management which were concurrently managing 3 major amstrudion subntractoys. 
(Approximately 100K/month). 

The basis for Startup and Readiness Preparation was the VITPP acbals. The average 
startup and readiness preparation cost for the Vitrification Pilot Plant was 
approximately lmillion per month for 5 months (January 1996 - M a y  1996). 

The spare parts requirements during Final remediation operation were assumed to be 
10% of the equipment cost. 

Page 18 



Cost & Schedule Committee 
Detaiied Base Case Assumptions For Alternative #3 

Assume that the Silos Project ROD Amendment and additional treatability testing to 
support the stabilization of Silo #1&2 material is accomplished in two years. 

. 

Assume that the initiation of Final remidiation Title I is logically driven by the ROD 
amendment and the additional treatability test data. 

Assume final remediation Title 11 design is not initiated Title I design EPA comments 
are completely addressed. 

Assume that the final mediation cmstxuction will be turned over by system for 
-P. 

. 

Assume 35 FIE required to operate the final remediation facility, this operating staff 

development, conduct of operation, and system operability testing support. 
will be utilized during the startup and readiness prep pbase for training, pfocfxhlre 

Assume that the New Radon Treatment System (NRTS), Waste Retrieval System 
(WRS) and the Silo s u p e r s t r u ~  will be handle as a separate project and will have 
there own safety basis, readiness, and testing program. 

Assume that the cost and schedule for Silo #3 remediation in the Silo #3 Alternative 
study were adequate. 

Assume that the project management and project oversight requirements are twice of 
the FY96 project management due to overall increase in activity.. Fy96 Actual 
$1,955K 

Assume that the debris from the silo superstructure/silod process facility will be 
disposed of in the On-sitedqosalcel. Due to the unceItajnty of the facility 
contamhation the range was 100% and the expected value was 50% of the m g e  were 
the estimate is the lower bound of the range. 

April 1996 Basis of Estimate 

DkD Silos bwd o n  17 murbours per cubic y u d  of concrete @ t27.84h 
D&D Silos wrprrrsucture based on 22.9 d 0 1 v ( 1  per ton of steel @ $3 1.56/hr 
D&D of NRTSSNlTPPFinri Re-on Facility Q S83/squrrr foot 
D&D of Trailer and storage uws Q S4S/squue foot 
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Cost & Schedule Committee 

Assume waste and contamhami soils will be disposed of at NTS. .Due to the 
uncertainty of the soil contamination the cost estimate for soils was the lower bound of 
the mge and the expected value was twice the estimated vaiue. 

April 1996 Basis of Estimate 

The basis for Construction management was the actual VITPP amshucb 'on 
management which were concurrently managing 3 major amstruction subcontr;lctors. 
(Apliroxhately 1OOWmonth). 

The basis for Startup and Readiness Prejnration was the VlTPP actuals. The average 
startup and readiness preparation cost for the Vitrification pilot Plant was 
approximately lmillion per month for 5 months (January 1996 - May 1996). 

The spare parts requirements during final remediation operation were assumed to be 
10% of the equipment cost. 
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LIST B 

Technical 
Uncertainties 
Meeting . 

Screening 
C r i t e r i a  

Impact 
Ranking 

Weighted 
Average 
Probabi 1 i t y  
A l t  2 

Weighted 
Average 
Probabi 1 i t y  
A l t  3 

1 .  M e l t e r  d e s i g n  
r e q u i r e s  
d e v e l o p m e n t  ( b e s t  
p o s s i  b l a  
e x p e r t i  s e t .  
op t imum g l a s s  
compos i t .i on 1 

Sensi ti v i  t y  
Range, 

1 

2. M e l t e r  l i f e  
d i f f e r s  f r o m  
d e s i g n  b a s i  s 

3. Waste 
c h e m i s t r y  
d i f f e r e n t  t h a n  
e x p e c t e d  

0.58 

- 7 

7 0.47 

5 0.34 

4 .  Waste l o a d i n g  
v a r i e s  
s i g n i f i c a n t  f r o m  
b a s i s  

~ 

3 ( t i e )  0.24 

5. P l a n t  c a p a c i t y  
d oe s n ' t me,e t 
d e s i g n  b a s i s  

6 .  G e n e r a t i o n  o f  
s i g n i f i c a n t  
amounts o f f - s p e c  
m a t e r i a l  

7 .  Gem m a k i n g  
c a p a c i t y  n o t  
a c h i e v e d  

9 .  Lack  o f  v e n d o r  
r e s p o n s e  t o  RFP 
f o r  s t a b i  1 i z a t i  on 
o r  m e l t e r  

-~ ~ ~~~ 

0 0.23 

6 0.15 

9 ( t i e )  n / a  

9 ( t i e )  n / a  

0.22 A l t .  2:O-0.1 
A l t .  3:O-1 

n / a  I 0 .1-1  

n / a  

0 . 2 7  

0 . 2 2  

n / a  I 0 - 1  

A l t .  2:O-0.1 
A l t .  3:.0-1 

0 - 1  

0.34 

9 .  Radon 
s t a n d a r d s  c a n n o t  
be met  by  
s t a b i l i z a t i o n  

10. NTS w o n ' t  
t a k e  w a s t e  f o r m  . 
o t n e r  t h a n  g l a s s  

0- 1 

~ ~~~~~ 

2 0.11 

3 ( t i e )  n / z  

0.34 0- 1 

0.11 A l t .  2:O-1 
A l t .  3:O-0.1 

I n / a  

n / a  

I 
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Technical Committee 
WASTE LOADING VARIES SIGNIFICANTLY FROM DESIGN BASIS 

Basis 

Impact 

Result 

Probability 

ALTERNATIVE 2 

Design Basis is 60wt% 

Significant impact is 
assumed to be only 40% 
can be achieved for steady 
operations 

Extends operating period 
from 3 to 4-1/2 years (with 
3 melters). Since melter life 
is 3 years (design basis), 
then must add two new 
melters and operate them 
for 2-1/4 years more. 
Waste shipments increase 
by one-half. 

p = 0.15 

ALTERNATIVE 3 

Design Basis. is 20wt % 

Significant impact is 
assumed to be only 10% 
can be achieved for steady 
operations 

Extends operations an 
additional 3 years and 
doubles the waste 
stiipments. (Cannot run 
plant for second shift as 
quantity of waste 
shipments controls 
production rate). 

p = 0.05 
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Technical Committee 
GENERATION OF SIGNIFICANT AMOUNTS OF OFF-SPEC MATERIAL 

Basis 

Impact 

Result 

Probability 

ALTERNATIVE 2 

Minimal off-spec material 
(< 2%) 

Significant off-spec material 
is assumed to be 10% 

Extends operating period 
beyond the 3 year melter 
life and results in the need 
for a new melter and 
operation for another year. 

p = 0.05 

ALTERNATIVE 3 

Minimal off-spec material 
(e  2%) 

Significant off-spec material 
is assumed to be 15% 

Increases the amount of 
material that must be 
treated. Since the plant is 
operated only one shift, 5 
days a week, there is a 
need for a second shift for 
approximately 6 months. 

p = 0.05 
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Probability 

Technical Committee 

p = 0.10 

PLANT CAPACITY DOES NOT MEET DESIGN BASIS 

ALTERNATIVE 2 

Basis Design Basis is 12 MT/day 

Impact 

Result 

Significant under capacity is 
assumed to be 6 MT/day 

Extends operating period 
from 3 to  6 years (with 3 
melters). Since melter life is 
3 years (design basis), then 
must add three new melters 
and operate them for 3 
years more. 

ALTERNATIVE 3 

~~ 

Design Basis is 85 MT/day 

Significant under capacity is 
assumed to be 42 MT/day 

Extends operating time by 
24,000 hours (equivalent to 
3 years). Since the plant is 
operated only one shift 5 
days a week, there is a 
need for a second shift 
throughout the 3 years of 
operation. 

p = 0.05 

. .  
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Technical Committee 
MELTER LIFE DOES NOT MEET DESIGN BASIS 

Basis 

Impact 

Result 

Pro b abi I i t y 

~ ~ 

ALTERNATIVE 2 

Design Basis is 3 years. 

Significant reduced melter 
life is assumed to be 2 
years. 

Results in the need for two 
additional melters which 
operate for 1-1 12 years 
beyond the first 2 years. 

p = 0.25 

NIA 

N/A 

N/A 
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