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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
Fernald.

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 to 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 to
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

Tuesday, February 11
Introduction Bob Heck opened the meeting by introducing the two new IRT members. He
explained that the IRT had requested the support of additional stabilization/cementation

expertise to help in the evaluation of alternatives and that FDF had obtained the services of
Dr. Della Roy, Professor of Material Science Emerita at the Pennsylvania State University,
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MEETING NOTES - Continued

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

Silos Project/VITPP Update 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 Actions/Technical Issues Mark Dehring introduced the session by describing the
approach that had been taken. Based on comments and questions at the previous meeting
a list of unanswered or incompletely answered questions was developed and a
comprehensive and fundamental answer formulated for presentation to the IRT.

Feasibility 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 Safety Requirements 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.

000603



FERNALD ENVIRONMENTAL MANAGEMENT PROJECT FD FERNALD CONTRACT __
FERNALD, OHIO DE-AC24-920R21 972 =
. PAGE 3 OF 9

MEETING NOTES - Continued

Long 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 to the constituents of concern. He showed the comparison between the two
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 Requirements Mike Smith gave a summary of DOT Hazard Classifications
for Radioactive Material and where the Silos material would be classified relative to 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 to 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 transportat|on
options to determine the safest and most cost effective mode.

Waste Loading Sensitivity Analysis 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 aiternatives. 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. ‘

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

Pretreatment Alternatives John Smets presented a status of studies to investigate the
feasibility of pretreating Silos 1 and 2 material to remove certain constituents. For lead
and sulfates, the feasibility does not appear promlsmg For bentonite removal, the
feasibility is Stl" being mvestlgated
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Niagara Experience John Smets continued with a status report on the investigation of the
Niagara Falls experience with retrieval of material very similar to 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 Technologies As a means of addressing the question "should
consideration be given to alternative remediation technologies,” Dennis Nixon presented
the initial screening of technologies and process options that 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. 4

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.

Approach to Technology Development John Smets presented the revised approach to
melter technology development that came about from the IRT’s suggestion to 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 to
better reach agreement on the necessary pilot meiter 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 to these meeting
minutes.
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Wednesday, February 12

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

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

Decision Analysis Process Update Lee Merkhofer presented the status of the input to 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 to 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 Report 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 Safety Committee Report Doug Daniels presented the definitions of the health
and safety measures to be used in the base cases and the manner that deviations to 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 Report - Deviations from Base Case Mike Connors
described the impacts to the cost and schedule of the three levels of funding together with

the probabilities that had been assessed for these. He went on to describe the approach
to the handling of technical issue impacts and the funding restraint impacts on the
measures of health and safety.

Summary 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 to 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 Technologies As a follow up to the presentation by Dennis Nixon
on Tuesday, Bob Heck facilitated a discussion on alternative remediation technologies.
The attached list titled "Alternatives to Vitrification of Silo 1 and 2" reflects the outcome
of the IRT’s views and knowledge of the status of these potential options.

Public Availability Session At the request of FRESH, the IRT attended an evening session
from 7 to 9 p.m. during which they were available to 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.

638
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Thursday, February 13

Review of Public Availability 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 to them before the next
meeting. The list of issues that resulted from their summary discussion is as follows:

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

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

° There needs to 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.

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

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

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

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

L] Each IRT member is to provided a one page report on the IRT process--what worked

and what didn't.

. Consider "out of the box thinking," such as privatization.
L Consider independent oversight of the project.
L] Need to address whether abandoning vitrification is due to 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 to discussion on how to spend funds to

000G0s
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MEETING NOTES - Continued

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 Subsequent Meeting It was agreed that the meeting planned for the end of
February should be expanded from two to four days. Those members who had 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
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LIST OF ATTACHMENTS
® 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

L Literature Survey

L Radon Handling (Block Flow Diagrams)

L Parking Lot Issues

] Presentation Material
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MEETING AGENDA

SUBJECT: FEMP Silos Project, Path Forward Decision
DATE: February 11, 12 and 13, 1997
LOCATION: FEMP Alpha Bldg., Fernald OH

Tuesday. February 11
8:00 Opening

8:15 Silos Project / VITPP Update

¢ Incident Analysis Team e

e Data Analysis and Path Forward Team
e Safety Review Team

10:00 Open Actions / Technical Issues
¢ Feasibility of Cement Stabilization
¢ West Valley Cementation Experience

12:30 Lunch
1:00 Health and Safety Requirements

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

Waste Loading Sensitivity Analysis
Feasibility of Pit 5 / Waste Mix Option

3:00 ¢ Pretreatment Alternatives
o Niagara Experience
e Alternative Remediation Technologies
o Silo Waste Characterization

4:00 ¢ Assumptions & Technical Basis

e Approach to Technology Development

5:00 ¢ Fernald Citizens Task Force
Key Questions to the Independent Review Team

Wednesday, February 12

8:00 Introduction
9:00 Draft Recommendation for Atermative 1

10:00 Decision Analysis Process Update

AGN2-11.IRT

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

February 24, 1997

BO0CE4



St memm—— e

11:00 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 to "base case”

12:00 Lunch

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

2:00 Health & Safety Committee Report
- Base Case Definition
- Accident Scenarios - Impacts/Probabilities

3:00 Cost & Schedule Committee Report - deviations from “"base case”
- Technical Issues Impacts - Effect on Cost & Schedule
- H&S Impacts - Effect on Cost & Schedule
- Funding Availability Impacts

4:00 Summary of Decision Framework and Remaining Steps
- Model Costs/Schedules

4:30 Literature Search - Summary
Alternative Remediation Technologies

7:00- Public Availability Session
9:00

Thursday, February 13

8:00 Review of Public Availability Session
9:00 Additional Open Issues

10:00 IRT Recommendations
- Plan for Documentation of IRT Recommendations

Working Lunch
1:00 Plan for Subsequent Meeting

2:00 Meeting Concludes

AGN2-11.IRT

H Robertson

D Daniels

M Connors

L Merkhofer

H Robertson
R Heck

IRT

All
Al

IRT

All

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 two 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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ALTERNATIVES TO VITRIFICATION OF SILOS 1 AND 2

Alternatives:

1.

Cementation

-Engineering proven tests in Belgium

-Well developed equipment

-Needs some technology development for formulation

Sulphur Polymerization
-Earlier 80’s

-Molten sulphur incidents
-Flammability

-Bonding limitations

-Elemental

-Not proven in production

Bitumen (Asphalt)

-Rejected by power industry
-Flammability

-Hydrocarbon release

-IAEA document

-Popular 20 years ago
-Cogema/Numetec/BNEL -- not chosen

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

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

Thermal Setting Resins

-Flammable

-Extensive Development required

-Cost is high - Rocky Flats using for Hg salt & Ca(oh), flyash

Ceramics
-Much done for HLW -- development no advantage over glass
-Forming brick cast/then heated in a furnace

Metal Matrix (Cermat)
-Limited as throughput
-Developer

-Used in INEL -- died out

- 683
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10.

11.

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

Gas

Molten Metal Tech Slag Required significant development
Metal

-Used for volume reduction with resins

-Partioning ,
-Throughput is restrictive 3mm sizing required

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

--IRT scrutiny of thoughts

--Conservative in cementation What’s impact to the public?
--More proven technology

--Disposal site stand point waste Increased transportation

In ground is more favorable
Intruder plus inadvertent intruder Is it going to work?

(400048




MEMORANDUM

TO: Members of the Silos Independent Review Team
FROM: John Applegate, chair
FERNALD DATE: February 10, 1997

CITIZENS RE: Key Vitrification Questions
TASK

FORCE

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 significant 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 affect 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
identifying some important information that would be required to conduct a
fundamental assessment of the change of remedy for 5110 3. This request outlined
six major concerns:

the effectiveness of vitrification;

the legal and administrative ramifications of the change;

the impact of the change on total waste volumes;

the impact of the change on transportation and disposal risks;

the acceptability of the change to the stakeholders at the waste d1sposal facility;
the need for review by an independent panel of experts.

SN W=

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?

GLUolaT



Memorandum to Silos Independent Review Team
February 10, 1997
Page 2

Issue 2: Alternatives to Vitrification of Silos 1 and 2
Are there bona fide alternatives to vitrification?

If so, what are they?

How do alternatives compare with vitrification in terms of cost, schedule, and
overall protection of the public, workers, and the environment?

How confident are we in the information we have available for the alternatives?

How significant are the regulatory barriers associated with changing the selected
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 identify in your final report the issues that you have addressed
and those you have not, and (c) identify 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; 7:00 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 to meet the IRT on an informal basis, an Availability
Session was offered. The nine-member IRT, plus two experts on stabilization, made up
the panel. Others attending the meeting included reps from U.S. EPA, 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 to 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 to cancel.

Gary Stegner opened the meeting and asked the 11-member panel to briefly introduce
themselves. Gail Bingham from the IRT gave a status summary of the team’s progress to
date. Following are some of the comments/questions that were directed to the team.

. The charter of the IRT should be limited to 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. R

. ~ 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 to
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 to make an assessment of the Silos Project. The IRT should be provided
with all relevant data and take as long-as necessary to make a recommendation.

. Expressed concern with respect to 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 to make a final recommendation at this time, that it will return when
the information becomes available and make a recommendation at that time.
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Requested that whatever the outcome of the IRT recommendation and final
direction, sufficient "additional expertise” be brought in to 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 to 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 to 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 requurement Does not
understand why alternate forms are being considered.

Considers the "March 1 deadline” for an IRT recommendation as an arbitrary Fluor
Daniel Fernald 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.

Expressed concern regarding the dramatic increases in projected project costs.

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

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

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

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

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

Requested a one-pager from each member of the IRT addressing their "feelings” on
“the "process, results, ..."
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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.
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To: Technical Review panel, Fernald OU4

From: Arjun Makhijani 6@@¢~,

Subject: Conclusions ahd 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
coriclusions 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 Sile 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 address the question of the mixture of sulfates and
lead in silo 3. 7/

4. A modular approach to vitrification that addresses the different
compositions of the silos and perhaps different compositions in
different regions of the 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 1llegal 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 Silo 3 waste should be accelerateéilaé—"
several small experimental melters should be tried both toc address
the sulfate/lead questions and processing rate and economics.

~m atl 50‘05 ‘
8. Oak Ridge National Lab experience with developing a melter that
handles molten 1lead might be useful in designing Silo 3
vitrification.

9. Surface layer problems and high temperature problems might be
addressed by considering different melters such as stirred glass
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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 in
understanding the vitrification issues involved.

13. Budget figures should be baséd on sound engineering estimates.
Present budgets do not have enough justification.

MENT o

b ad allnt
v
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ABSTRACT

. Stabilization/solidification (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 complete at
Superfund sites through fiscal year 1992.

-The standard bulk material handling and mixing equipment used in
many S/S processes make the technology appear simple. However, there are
significant challenges to the successful application of S/S processes. The
morphology and chemistry of S/S-treated waste are complex. Selection of the
binder requires an understanding of the ‘chemistry of the bulk material, the
contaminants, and the binder. The S/S user must be fully aware of the complex
inte;actions,among the various components to ensure efficient and reliable
results.

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 comeunity and a guide to promote the best future application of
S/S processes. , An extensive body of information 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 materials. This TRD pulls a diverse range of
materials 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. Information
about S/S technology is presented in detajled text descriptions supported by
summary tables, checklists, and figures. It gives the user a summary of
current S/S technology. The technology areas covered are binders and their
binding mechanisms, waste interferences with S/S processes, S/S treatment of
organic contaminants, air emissions for S/S processes, leaching mechanisms,
long-term stability, reuse and disposal of S/S-treated waste, and economics.
Information is also provided to clarify the limitations of S/S technology and
ongoing research to fulfill future development needs.

: ] This TRD was submitted in fulfillment of Work Assignment 0-15 of
Contract #68-C0-0003 with Battelle, Columbus, under sponsorship of the USEPA.
It covers a period from 11/01/90 through 05/30/92. :
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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. ‘

Clarify 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?

000097



OPEN ACTIONS / 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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DEVELOPMENT OF OPERATING WINDOW

e Quality Final Waste Form
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OUTLINE

Introduction

Perspective

Principal Uses

Design of Waste Form

Overall Composition
Chemistry

Pore Fluid Composition
Microstructural ‘Characteristics
Physical Properties
Inter-relationships'

Leaching and' Transport of
Radionuclides and other Species

Examples

Conclusions
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Phase Constitution Notes
Crystalling C3R. 3¢ .32 M
Ettringite 3Caa.A]203.3C 0,320 | Potential substitution of Fe for

c A' 12 N Al.and\anousmtas.
Monosulphate 3Ca8.Al203.CaSO4. 12ZH)0 | As above.

C3AHg
Hydrogarnet 3Cab.Ale3.6l‘le- Potcntial substitution of Fe for

3C80.N20_1.Sioz.4}|20 Al and s‘07 for H>0.
Portlandite Ca(OH), i
. <N i
Hydrotalcite 4MgO.Al,0;.10H,0 Potcntial substitution of -
. various anions for (OH),.

Amorphous _ Ca/Si ratio ~1.7 in OPC, but k'ss i
C-S-H (0.9-1.7) Ca0.5i0;.xH,0 siliccous blcads. Anion sorplioa

increascs with increasing Ca/Si
ratio. Converse for cations.

| Cement hydrate phases: composition and properties.

Phase relations in the water saturated portion of the C-A-S system atAZ.Sf_(E
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METALS ARE IMMOBILIZED BY....

® Reducing Their Solubility In A
Water Environment

® pH Control To Minimum Solublllty
Zone

® Reaction To A Less Soluble Form
® Control Of ORP
® Adsorption

® Reducing Access of Water To
Them

° COating Of The Particle Surface

ecEngapsulating In A Low I
Permeablllty Matrlx f o
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STEPS IN METAL
SOLIDIFICATION/STABILIZATION

1. Control excess acudlty/alkalmnty
by neutralization

2. Eliminate reactivity as necessary

3. Destroy metal complexes as
necessary

4. Control oxidation state as
necessary

5. Immobilize metals by converting
to least soluble species

6. Form a solid matrix with
solldlf.lcatlon agents
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PENNSTATE

PERMEABILITY vs. POROSITY
OPC pastes

Log Permeability (mem)

-12

B R e e e i

- 2 1 U

-24 1 b
1 : 2 3
Log Pore Radius (nm)
(Atkinson and Hearne, 1984) .
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CONCLUSIONS -

Long term performance places ..
demands on waste form

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

Inherent "cement paste"” composition,
microstructural, and environmental
exposure conditions combine to
control performance

Many compositional varieties may be
devised

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

-protection, control during
"curing" or development of
properties

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

Silo 3 residues are waste material produced from the extraction and concentration
of uranium bearing ore. The Atomic Energy Act (AEA) of 1954, Section 11{e)(2),
as amended, defines the Silo 3 residues as byproduct material. '

As 11(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 § 261.4(a){4).

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-210, radium-226, and
thorium-230, exceed-the 11{e)(2) byproduct material license criteria of 2,000 pCi/g.
for radionuclides in the uranium series. '

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 to 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 mcludlng
the land disposal restrictions (LDRs).

Silo 3 residues can be managed as 11(e}{2) byproduct materiai at the Nevada Test
Site (NTS) as small volume. However, the residues must be treated to meet the
NTS waste acceptance criteria.

SILO 3 UNDER RCRA

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 metals arsenlc, cadmium, chromlum and’ selenlum VT
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° If it were not for the exemption from RCRA afforded Silo 3 residues for being AEA
11(e)(2) byproduct material, the Silo 3 residues would be classified as mixed
hazardous waste due to exhibiting the characteristic of toxicity and the presence of
radionuclides in the waste.

] Treatment is defined under 40 CFR §8 260.10 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 to
render such waste nonhazardous, or less hazardous; safer to transport; store, or
dispose of; or amenable for recovery, amenable for storage, or reduced in volume".

SILO 3 UNDER CERCLA

° Silo 3 residues are being remediated in accordance with the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA). 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.

. Because Silo 3 residues are exempt from RCRA, the requirements under
RCRA are not considered "applicable” to the remediation of the Silo 3
residues. Silo 3 residues are considered to be sufficiently similar to
hazardous waste, due to exhibiting the toxicity characteristic for arsenic,
cadmium, chromium, and selenium. Therefore, certain requirements under
RCRA are considered "relevant and appropriate” to 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 to
comply only with substantive parts of the ARARs.” Therefore, only the substantive
parts of RCRA requirements identified as ARARs need to be met for the alternatives
that identify onsite treatment of Silo 3 residues followed by off-site disposal.

° Reclassification of Silo 3 residues to low level mixed waste would resuit in

requirements under RCRA becoming "applicable” to the remediation of the residues.

Onsite remedial actions would still only be required to comply with the substantial

parts of the RCRA requirements. In addition, off-site remedial action would only

have to comply with "applicable™ requirements, however, the remedial actions

would have to comply with. both.thevsubstantive and admlnlstratlve parts of the .
i app||cab|e RCRA requj(ements‘\n of the residues  This weould 2. auntifies as i
hesnding L helns e - -3 an’ ‘gption for managemeit .{ frarasidues. o o . blending from
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™ The treatment of the Silo 3 residues would be considered a substantial part of the

RCRA requirements. Although the AEA 11(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 to remove a
characteristic, since RCRA and CERCLA do not recognize blending as a substitute
for adequate treatment.

° Blending Silo 3 residues with material from the Waste Pits would not be consistent

with CERCLA section 121(b){1) 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 aiternative remedial action
where practicable treatment technologies are available”.

() Blending Silo 3 residues with material from the Waste Pits would neither reduce the
~ mobility of the heavy metal contaminants, nor destroy the heavy metal
contaminants to reduce the toxicity. Blending would merely -dilute the heavy metal
contaminants through an increase in total volume to 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 to 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 11(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 to 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 requurements would be
identified as appllcablet to the remediation of the residues. ThlS‘WOUld also preclude
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BORING/WELL LOGS LEGEND ‘

CONSISTENCY OF COHESIVE SOLS DENSITY OF GRANULAR SOILS
[ UNCONFINED COMPRESSIVE | T DENSITYY | STANDAD |
STRENGTH PER SQUARE PENETRATION RESISTANCE
VERY SOFT T 025 T VERYLOGSE 0 -4

SOFT 0.25 1 0.50 | | LOOSE F-10
| MEDIUM STIFF 030 1.0  MEDIUMDENSE] 71 - 30

STFF 1020 - I~ DENSE 3N -5
" VERY STWFF 20140 | VERY DENSE OVERSD

HARD WORE THAN 4.0

STANDARD PENETRATION RESISTANCE IS THE
NUMBER OF BLOWS REQUIRED TO DRIVE A

18 INCHES AND THE NUMBER OF BLOWS

RECORDED FOR EACH 6 ~INCH INTERVAL THE

SUMMATION OF THE FINAL TWO INTERVALS IS
. THE STANDARD PENETRATION RESISTANCE.

[ GRAVEL T SANDS
COBBLES [ COARSE_ FNE | COMRSE | MEDIOM | FIE——{ ST AND CLAY ]
USCS CLASSIFICATION FOR SOLS
COARSE - GRAINED SOILS FINE- GRADED/HIGHLY ORGANIC SOILS
. WELL - GRADED GRAVELS INORGANIC SALTS
GW  GRAVEL-SAND MIXTURES AND VERY FINE SANDS,
LITTLE OR NO ANES ML ROCK RLOUR
CLEAN GRAVELS SILTY OR CLAYEY FINE SANDS
LITILEOR - : OR CLAYEY SATS
NO FINES) POORALY-GRADED GRAVELS WITH SUGHT PLASTICITY
GP  GRAVEL-SAND MIXTURES,
UTTLE OR NO FINES SATS
AND CLAYS INORGANIC CLAYS
. LIQUID LT OF LOW TO MEDIUM PLASTICITY,
GRAVELS GM SLTY GRAVELS. ‘ LESS THAN 50) cL GRAVELLY CLAYS,
WITH FINES GRAVEL -SAND - SLT MIXTURES : SLTYCLAYS,
(APPRECIABLE . LEAN CLAYS
AMOUNT OF
FINES) ac CLAYEY GRAVELS
GRAVEL - SAND ~CLAY MIXTURES ORGANIC SLTS
oL AND ORGANIC SLTY CLAYS
OF LOW PLASTICITY
WELL -GRADED SANDS,
SW GRAVELLY SANDS.
CLEAN SANDS UITTLE OR NO.FINES INORGANIC SLTS,
AITILE OR ' ' MH MICACEOUS OR DIATOMACEOUS
NO FINES) ~ ' FINE SANDY
POORLY—GRADED SANDS , OR SLTYSOLS
sP GRAVELLY SANDS, SATS .
LITTLE OR NO FINES AND CLAYS
LIQUID LT INORGANIC CLAYS
LESS THAN 50) CH OF HIGH PLASTICITY,
SANDS SM SILTY SANDS, FAT CLAYS
WITH FINES SAND -SLT MIXTURES
(APPRECIABLE
AMOUNT OF ORGANIC CLAYS
FINES) sc CLAYEY SANDS OH OF MEDIUM TO HIGH PLASTICITY,
SAND ~CLAY MIXTURES ORGANIC SLTS
?" 3. Lxp . i° t;'—.&ii‘.“{ 1 [ SR
Comed “\Vibrm Cxe % v - _ !i OvEng Equfrmans
HPE“’" ‘ et 4 % Moc: ‘ﬂ’c‘mp ‘ Fane - boringd %‘nor:m: N ‘ PT PEAT.! i C\-ﬁr o
SWAMP SDILS R ARSI Zwﬁnﬁ%am#so ’s'wr:\ o8 SWAMP S¢ «
. WATH HIGH ORGAJIC CONTENTS | ... .. : U -SR] DU URE £ PR WITH HIGH ORGARIC commrs..____
]
Page 6 i
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FERNALD RIFS VISUAL CLASSIFICATION OF SOLS
PROJECT NUMBER 203317 !mscrwe FERNALD K45 RESAMPLE PROJECT
BORING NUMBER: 281SE-ABC COORDINATES: K85 8ILO 1, 8.E. MANWAY DATE: oa22%t
GROUND ELEVATIONS: GWL: Depth Onta/Tme: OATE STARTED: 01581
ENGINEERGEOLOGIST: D. JARVIS Deph: Date/Time: OATE COMPLETED: 082001
DRILLING METHOOS:  VIBRA CORE - I ID TUBE PAGE 1 OF 1
BCERE 8 L] ] )
E |aoT|Ls]E uYlTt
p jmAar]oalcw s Ms
T |[PTMlwWM|OC DESCRIPTION aBlrF REMARKS
L EE|{8SP|VH s
E Lt|EE L
OE| RS
o N v
ZONE NA | 560 |0- 42" Unilorm In type, ight brown color and TM 35 - 70 mRAY
A damp Clay/Oet e .~ 17545k 2
7 Penatometer
/ 42 - 38° Normai crust material, single grain in Readings
/ : appewance, medium brown Yot WL=10.027.3 gm
/‘\..\ Recovery *0° at cuing shos end
/ [~~~ | Avea
7.
84 | zonE NA | 610 |0- 236" Unlorm Clay/Grk consistancy, ight ] 30-80 mRAY angs
8 trown 0.75-20 Kghem 2
38 - 48° Unllorm Clay/GrR, Light brown color Penatrometer
7/ 48 - 57" Undlorm Qlay/QrR, medium brown color Readirge
[Tol WR 100848 gm
/ Section 3 - 24-3¢°
/ oort for cove. High
/\\ Recovery *0* st cuting shoe end :’ e &
// \ Aea
88 | zoNE NA | s80 |o0- 55 of unform Cley/rk materiat hat jt joua 3050 mAtx cad range
c medium brows in color : 0.5-3.0 Kgtm 2
3 cave I crust type matertal Penatometer
Readnge
% e
// Tot W=0.855.7 gm
/ 2 each & sectiors
/ |saved tor wtasdte e
/‘\\ Y
/ s
7
x>
MNOTES:
Borehole loggged rom surtace of material 10 13 feat
Oriling Contractor: IT Corp )
Driling Equipment™>"7~" Vibra Core fom lp of mamusy 0 surtace of material . |
Omer [ EQSMenpiso Mook iT Cot Zote A boring rtervl completed on UISRY: . -« T
R gk Degg 2isx . . 1<.2one.B boring intervel compisted.on OBSI7AY.C . T . ‘
P e
Page 7 e
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FERNALD RIFS WVISUAL CLASSIFICATION OF SORLS
PROJECT NUMBER: 303317 PROJECT NAME:  FERNALD X85S RESAMPLE PROJECT
BORING NUMBER: 231NEAB.C COORDINATEB. K85 8ILO 1, N.E MANWAY ODATE: Qo181
GROUND ELEVATIONS: GWL: Degth Omte/Tie: DATE STARTED:  08/22%1
ENGINEERGEOLOGIST: 0. JARVIS Depth: Omta/Tirne: DATE COMPLETED:  ganapt
DRILLING METHODS: VIBRA CORE - 3 IN. ID TUBE PAGE 1 OF 1
D |[S ) A ] 8
E |[aDT}jLs|E! vylr
P M At J]OoAfCHN 8 M| s
T |[pTu]jwul|oc DESCRIPTION Q8 F REMARKS
H |t EE|sP]VH 8 O
E L] EE L
OE| RS
o N Y
ZONE NA | 000 | o0- 35" Light trown 1 derk beownigray, Clay/SRt </ PA 538 mRex cad range
A matertal - &y - 1.54.23 Kglem 2
7
38 - 80" Dry, ight brown, Sendy/Gtt Masertal Readings
/ fTot WL.10,054.8 gm
/‘\.\ Recovery *Cuting shoe st 0
/ . | Area
84" | zoNE WA | @0 | Light brown 10 dark brown, Cley/SR matertal, VA | Mechenical emor with
8 darzp r vln.mue-u
Lexan tde © emgty
oo contalrment
/ sieove. No volaile
/ sampiss recovered
/ remain samgies wes
/ | recoversd.
/‘\\ Recovery area Indicated from material residus i {60 mRAr Rad reading
% ] Laxan woe [Tot wt 8.543.6 gm
0" | 70NE NA | 530 | gt brown, Cley/Sit material, damp P pua | 2545 mRtv cad cnge
c 0-1.23 Kgkm 2
Penatrometer
Readings
T WL-0.281.8 om
-Zone A boring intervel compisted on 0A/22/91. (DR Cont ko
\'MBWMMmmL-» Drifing Equiginece

sadent
1

2

Zoes A basiv Zi0i0°C boniig:iiorval completed on 08/26/91.

2

B boring irserval complotsd on 0BNQOE

G00160




FERNALD RIFS . VISUAL CLASSIFICATION OF SO0S
PROJECT NUMBER 0337 Hmctw& FERRALD K85 RESAMPLE PROJECT
BORING NUMBER 231-NWABC COORDINATES:  K-85 SILO 1, N.W. MANWAY DATE: O8-t4mn
GROUND ELEVATIONS: GWL: Depth Oate/Time: DATE STARTED: 020881
ENGINEERGEOLOGIST: D. JARVIS Depth: Oate/Tine: OATE COMPLETED: oanet
DRILLING METHODS: VIBRA CORE - 3 IN. ID TUBE PAGE 1 OF 1
D |8 ) R s
E A DTJILS8|EI . uylT
P M Al OA]JCN ' S Ms
T |[pTM|wu]ocC DESCRIPTION aslr REMARKS
H L EE]j]sPlVH 8
E L]{EE L
OE]RS
o N Y
ZOKE NA | 218 | No vaual dBerences, material is @ very tightly ’ NA mRAAY md angs
A compacied grit that powders off when Xglem 2
chissled. Msterini s marbled colored bebwesn
fight brown 10 dark brown. : Readings
[Tot We.3.038.7 gm
] FThis & crust
\
///' ™~~~ | Recovery Area 21.5 nches jmaterial. 080091
™ | 208€ NA | 374 | No visual statas, meterial Is damp Clay type, s A |35-80 mRA Range
8 weh colors ranging trom very Ight brown 1o Tot wt.=8.081.8 gm
Sodhum brown Penatrometer Reading
«1.0- 1.25 Kgkm 2
€0 mAMr. Area sent
& high rad. Sample
for sumple come
7/ o
/é [\\ Recovery Area 37.5 inches
17¢ | zome WA | 37.4 | No visusi strates, meterisl is & damp, Clay type, A 35120 mAy enge
c Mt brows: in color. Tot wee8 3121 gm
_ | Penatrometer
» Resdinge
Pn:aup 2
' / ‘ 120 mfAY ares sent
%\ for special hgh sad
\
% S~ Recovery Area 37 inches Y
oo
NOTES: .
f .

P Driling Contractor: "2 (T Corp mmmmamngu - - —
t:w 'Y 3 Vien Cose ’ m'ﬂ " :1}\;’. NI .’ﬁ:}\‘; v
Ty T {2 iy Doug l,lo-or_o::f_[ Corp. Zore A m-g'm compieted mp:.'hm. ;iz': oo
o AL A T e o ; GAAM £5aL
. . “ Zone B boring inerval compisted on 0BAIOAT. . o2 LREINLE CURT A ¢

1 i + -
rage 2 00016:



BOR:NG/WELL LOGS LEGEND

CONSISTENCY OF COHESIVE SOLS DENSITY OF GRANULAR SOILS -
M UNCONFIRED COUPRESSVE | [ OENSTIY |
mmg%mmm PENETRATION RESISTANCE

[ VERYSOFT__| [ VERVLOOSE 0

SOFY 081050 [ [OOSE L)
T REDIUM STFF % id REDIUM DERSE] LT ]

STIFF IR [ DERSE 3 -80
[ VERVSTEF 00 40 [ VERY DERSE OVER 86

HARD TORE TRAN 4.0

STANDARD PENETRATION RESISTANCE IS THE
NUMBER OF BLOWS REQUIRED TO DRIVE A
2-INCH O.D. SPUIT BARREL SAMPLER 12 INCHES

RECORDED FOR EACH §—INCH INTERVAL THE
SUMMATION OF THE FINAL TWO INTERVALS 1S
THE STANDARD PENETRATION RESISTANCE.

C —GRVEL T SANDS 1 ‘ ]
COBALES | CONGE — FRE I COMNRSE | WEDION | FRE ] SILT AND CLAY 3
USCS CLASSIFICATION FOR SOLS
COARSE - GRAINED SOILS FINE-GRADEDMIGHLY ORGANIC SOILS
WELL -GRADED GRAVELS . INORGANIC SLLTS
GW  GRAVEL-SAND MIXTURES AND VERY FINE SANDS,
LITILE OR NO FINES ML AOCK FLOUR
CLEAN GRAVELS SILTY OR CLAYEY FINE SANDS
&ITILEOR - _ OR CLAYEY 8LTS
NO FINES) POORLY -GRADED GRAVELS WATH SUGHT PLASTICITY
GP  GRAVEL-SAND MIXTURES,
UTTLE OR NO AINES AT
AND CLAYS INORGANIC CLAYS
. - LIQUD LMIT OF LOWTO MEDIM PLASTICITY,
GRAVELS aM SLTY GRAVELS, LESS THAN 50) cL GRAVELLY CLAYS,
WITH FINES GRAVEL -SAND -SLT MXTURES SLIYCLAYS,
(APPRECIABLE LEANCLAYS
AMOUNT OF
FINES) oc CLAYEY GRAVELS
GRAVEL -SAND-CLAY MIXTURES ORGANIC SLTS
oL AND ORGANIC SLTY CLAYS
OF LOWPLASTICITY
WELL -GRADED SANDS,
SW  GRAVELLYSANDS,
CLEAN SANDS LITTLE OR NO RNES INORGANIC SLTS,
LITLE OR MH MICACEOUS OR DIATOMACEOUS
NO FINES) RNE SANDY v
POORLY~GRADED SANDS ORSLTYSOLS
sp GRAVELLY SANDS, saTS
LITTLE OR NO FINES AND CLAYS
LIQUID LT INORGANIC CLAYS
(LESS THAN 50) CH OF HIGHM PLASTICATY,
SANDS sM SLTY SANDS, FATCLAYS
WITH FINES SAND -SLT MXTURES
(APPRECIABLE
AMOUNT OF _ ORGANIC CLAYS
FINES) OH OF MEDIUM TO HGH PLASTICTTY,
ORGANIC SLTS
2 b T ling Lontacey
S :.-*J: - - [ ‘ﬁ:r;HMY wgff . L', oéiarg Equme«!
SHe reaghd nORGANC. 7 ey PT . Drfer
| v 2 sons ] SWAMP il
CORTENTS ' WITH HIGH OR CONTENTS |

Page 10 _ Cane
00016<




FERNALD RIFS VISUAL CLASSFICATION OF SOILS
PROJECT NUMBER: 303317 PROJECT NAME: K-65 RESAMPLE PROJECT
BORING NUMBER 252 8E-ABC COORDINATES: K85 810 2. 8.€ Mamwgy DATE: 031291
GROUND ELEVATIONS: GWL: Depth Duta/Time DATE STARTED: 121290
ENGINEERQEOLOGIST D. JARVIS Oepth: Data/Time: DATE COMPLETED: 071981
DRILLING METHOOS: WANX VIBRA CORE, 3 N. ID TUBE PAGE 1 OF 1
4] S 8 R )
E A DT }|LS|E! vylr
P M Al ]oajcn s Mls
R p TuHu|lwu]oOcC DESCRIPTION a 8F REMARKS
H L EE|spP|lVH 8 O
€ L) EE L
OE| RS
L N Y
Zore WA | 19 | Damp. gty Sand, Wightly compacted 10 & Sity Clay rs Tot Core wt.a
A type material, N brown except 8-15° & drk 7.7380m
: trown 1 black color Rad reading
/ : 12-30 mfAAw
7 - Peneirometers
Raco e
y 0.5-20 Xgkem
7k
/ Zone NA | mo |045 Demp. shty Cley . m A | Tt Coemta
/ 8 457 Wet. grity Clay - uesm
78-8° Damp, sily Clay ] Rad reading
12-44 mRMY
Penstrometers
- Recovery ares 09-1.75 Kgkm
. /Aw|-
Zore NA | w0 | Damp. sty Clny, Sght brown sended 1o be grity o A | Tt Corewte
c p—— 758 om
Rad reaing
12-20 mRAw
Penstrometers
2
,//// 25 Kgem
é -t} Recovery ares
//A‘ -

NOTES: _ A
{ T :

- ‘I‘ - = . ',/',“
n'!.lqm “ - . Sampiing started 1212/90. T e =
BTHnE@nm-t, ) = suagmnuggu-m-ég% f‘ P

hor: - o mmma;uum J R
’r . PY L% J’M -
e T — - -
000163
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FERNALD RIF8 VISUAL CLASSIFICATION OF SOUS ;
PROJECT NUMBER: 03317 PROJECT NAME: K-85 RESAMPLE PROJECT
BORING NUMBER 252-NWARC COORDINATES K85 SO 2. N.W. Manway DATE: 080181
GROUND ELEVATIONS: GWL: Depth Dusa/Tine: DATE STARTED:  O7/2201
ENGINEERGEOLOGIST:  D. JARVIS Depth: Dute/Time: DATE COMPLETED: G729/
ORILLING METHODS: VABRA CORE PAGE 1V OF 1
o |s 8 ] 8
E |ADT|Ls|E vylr
P Juai joalcn s Ml s
T |[pTUulwu]OC DESCRIFTION Q BlF REMARKS
# |t EE|lspPlvVvH 80
€ L]ee L
OE| RS
o N A 4
2ome | NA | o Vitxa Core appasently went down old WMCO hola rUA NA | Ses description.
A 0 - Recovery
o
Zore KA [} 0 - Recovery, Vibea Core sifl in oid WCO hols. ?UA See description.
8 Caicher in Laxan tubs wes destoyed by something.
up 0 12° of material had deen in Lexan tubs.
150"
Zore NA 1 540 | Damp Gri/Clay type material and compactable sc [NA |agh Rad
¢ reading 25mRey.
Subdivided
o J sections.
V/
% - S4° Recovery aren
% .
24
NOTES: Dm
Oriling Cortracior: . Zone A borkig compisted on 72231 = :%
A = £ (¢ B
Oriling Equipment 1~ Yy Zonw 8 boring’ conipleted on 7/24/81 L E
Y &N AN, & S =
Oriler: < Zons C boring interval completed on 7/29/91 o
°
£
gE .
N I
Page 12
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FERNALD RIFS VASUAL CLASSIFICATION OF 5048
PROJECT NUMBER 117 PROJECT NAME: FERNALD K-@3 REBAMPLE PROJECT
BOAING NUMBER: 2S2NEARC COORDINATEB:  K.85 S0 2, N.E. MANWAY DATE: onO78"
GROUND ELEVATIONS: GWL: Depth Dute/Time OATE STARTED: (73181
ENGINEER/GEOLOGIST:  D. JARVIS Depi: Oste/Tmg: DATE COMPLETED:  0B/08%91
ORILLING METHOOS: WINK VIBRA CORE - 3 IL ID TUBE PAGE 1 OF 1
D |s ) 3
€E |JAODT|Ls8s]E vylr
P Imat]oalcw s Ml s
T P TMIwM]OC DESCRIPTION GBlF REMARKS
N L EEfsP]VNH 8 O]
€ L] EE L
OE| RS
o Ny
Zore NA 1 120 | Dump sandy grit-Bew material - iypical of S8o 2 - Penstometer »
A Crust materiad ka2
wRom
2z
2 Facowey TmAn
o= Zone WA ats Very damp material ranging from medhum brown Section 20" up
/ 8 © Sgit teown b1 color. A Clay/Gr typs texure. culling shos
//- jend, sawe for
/ Rad range 25 RN up 1 34° 1om cutting shos. < LA Matesint to wet
/ Rast of 25° area at 35 MRAY. Pensirometer
/4 Recovery Area
74
wr Zone NA 1 0.0 | Cuttingshos end B gray and diack in color, bs mAne
c materisl s damp, overall medum brown In color Section wes
with Clay/Grt dxaure. wed for high
7 e
i sample 00
/ nguunm . Tm
/ Penatsosaster reading range from 0 © 2.0 Kglom
% - Recovery Area
)
246°
NOTES:
uiucm {T Corp ’ Depth from surtace of crust material. -
y M kiatews : Zone A bixing Intervel complated on 73181 =l
Dviling Equipment DS . A . e
omes s AMBl01 GBI L | BTBan L mEhait [0
Srase DEloy TRMEMISTA DR T o compleled on A0 jhsTA 3 v 30880
cugey ey zgﬁ:‘ « POEFGNE A 2008/CoHed Vaervel complesed on 08081 " MEFLLAY - .59381
e e 2845 - : SIYANIDE 7 Sosa2
g 03 28255, Cnw-A_ AME5oNen 7 7 Yoenams TOLP L ATLE ORGYSE 9
Rl T <o) 23:;4%'£NW-A’&DIBW; 55800 01 G2 P METALS g
. e 29~ Nh-{ SOHERDUPCE™: OWT2/4i R

G00164

i

i

W
26&'
o
I,
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APPENDIX A RI/FS SAMPLE NUMBER UST

SAMPLE  SAMPLE LOCATION BORING COLLECTION ANALYTICAL
NUMBER  LOCATION NUMBER LOCATION DATE PARAMETERS
99737 SILO 1 2S1-NE-A ZONEA 08/23/91 HSL VOLATILE ORGANICS g
99738 SiLo 1 281-NE-A ZONEA 08/23/91 HSL METALS
99739 SILO 1 281-NE-A ZONEA 08/2391 HSL MERCURY
99740 SILO 1 231-NE-A ZONE A 0872391 CYANIDE
99741 SILO 1 2S1-NE-A ZONEA 08/2591 TCLP VOLATILE ORGANICS
99742 SiLO 1 281-NE-A ZONEA 08/23/91 TCLP METALS
99743 SILO 1 281-NE-A ZONE A o8/23/M1 RADIOLOGICAL
99745 SILO 1 2S1-NE-A ZONEA 08/23/91 CHEMICAL
99746 SILO 1 281-NE-A ZONEA 0872391 CHEMICAL
99747 SO 1 281-NE-A ZONE A 08/23/91 CHEMICAL
99748 SILO 1 2S1-NE-A ZONEA 08/23/91 HSL SEMIVOLATLES & PEST/PCB
99749 SILD 1 291-NE-A ZONEA 08/23/91 TCLP SEMIVOLATLES & PEST/PCB
95750 SILO 1 281-NE-A ZONE A 08/2391 CHEMICAL
99751 SILO 1 2S1-NE-A ZONEA 08/23/91 * TRIP BLANK
99969 SILO 1 281-NE-B ZONE B 08/23/91 RINSATE
99990 SILO 1 281-NE-B ZONE B 08/23/91 RINSATE
99991 SILO 1 231-NE-B ZONE B 08/23/91 RINSATE
99992 SO 1 2S1-NE-B ZONE B 08/23/91 RINSATE
99993 SILO 1 251-NE-B . 20NEB 08/23/91 RINSATE
99994 ~ SILOY 2S1-NE-B ZONE B 08/23/01 RINSATE
99995 SILO 1 2S1-NE-B ZONE B 08/25/91 TRIP BLANK
99996 SILO 1 281-NE-B ZONE B 08/25/81 TRIP BLANK
99997 SILO 1 2S1-NE-8 ZONE B 08/25%1 RINSATE
99959 SILO ¥ 281-NE-B ZONE B 08/2591 HSL METALS
100000 SILO 1 251-NE-B ZONEB 087251 HSL MERCURY
100001 SiLO 1 2S1-NE-B - ZONEB 08251 CYANIDE
100008 SILO 1 281-NE-B ZONEB . 0825t TCLP METALS
100004 SILO 1 2S1-NE-B Z0NEB ' 08/25/1 RADIOLOGICAL
100009 SILO1 231-NE-B ZONE B 08/2591 HSL SEMIVOLATLLES & PEST/PCB
100010 SILO 1 231-NE-B ZONEB 08/25/91 TCLP SEMIVOLATLES & PEST./PCB
100012 SILO 1 231-NE-B Z0NEB 08/28/91 TRIP BLANK
100019 SO 1 281-NE-C ZONEC 08/27/01 HSL VOLATILE ORGANICS
100020 SILO 1 281-NE-C ZONEC 08/27/01 HSL METALS
100021 SILO 1 281-NE-C ZONEC 08/27/01 HSL MERCURY
100022 SILO 1 281-NE-C ZONEC ozIRl CYANDDE
100023 SILO 1 231-NE-C . ZONEC 08/27/01 TCLP VOLATILE ORGANICS
100024 SILO 1 231-NE-C ZONEC 08/27/01 TCLP METALS
100025 SILO 1 281-NE-C ZONEC 08/27/01 RADIOLOGICAL
100028 SILO 1 281-NE-C ZONEC = oazTe CHEMICAL
100027 SILO 1 281-NE-C ZONEC 08/27/91 CHEMICAL
100028 SILO 1 281-NE-C ZONEC 08/271 CHEMICAL
100029 SILO 1 281-NE-C ZONEC 08/271 CHEMICAL
100030 SILO 1 2S1-NE-C ZONEC o827/ HSL SEMIVOLATLES & PEST/PCB
100081 SLO 1 281-NE-C ZONEC 082791 TCLP SEMIVOLATLLES & PEST./PCB
100082 SILO 1 281-NE-C ZONEC 08/27/91 CHEMICAL
: : 100038 SILO'1 ' 281-NE-C" ZONEC 0872701 HSL VOLATILE ORGANICS
100034 SILO 1 281-NE-C ZONEC - 08/27/01 HSL METALS
100085  SILO" 281-NE-C Z0NEC 08/27/91 HSL MERCURY
100098 SILO 1 281~NE-C ZONEC 08/27/91 CYANIDE
100087 SILO 1 231-NE-C ZONEC 08/27/91 TCLP VOLATILE ORGANICS
100038 SILO1 . 281-NE-C ZONEC 08/27/91 TCLP METALS
100039 SILO 1 281-NE-C . 20NEC 08/27/91 RADIOLOGICAL
100040 SILO 1 281-NE-C ZONEC 08/2781 HSL SEMIVOLATLES & PEST/PCB
Jooat L SBIOT B BoMe-C  ZONEC . owzIm TCLP SEMIVOLATLES & PEST/PCB |
THEGo. R ghare WSEby 232955TFNW-A Zﬁ@%& A UG - SHSL VOLATILE ORGANICS
o " obam JLNEAD: STREMA-A TISHRNEA OGS O SEUMSTuETAS
mws:sum %oas1  FLO'Sib1 2SBISRENW-A 20EIONEA O/ (EEBIM _ “Hsvumum
Fud CYANIDE pe82' - SILYEILD 1 &?sgﬁg‘nw-k ,20‘23261& A O7H0%GEGMn N SFCYANIDE
VOUATLEORGANICS 99688 g:g]g{.g 1 §§§§E§""“ ; Cﬁf A %ﬁ»%1 o TCH; VOLATILE ORGANICS
< A.m‘ " S g - %ﬁ ) @W~1 A1 ASETerpM g
1??’. ??}LS , 0084 SISO ' 282 ~sm<§‘w A, ZGREEOMPOSITE,. oTHEERY . e g
b
: - “:'-f S .__ ':: : ‘, : ;‘ :‘ . ;
it . 0001650




SACAL
TLES & PES".FCB
IVOLATRES & PEST./PCE

CHIMCAL

mp BUtNK

.-EOTECHMCAL
SEOTECHMNICAL

SAMPLE SAMPLE
NUMBER LOCATION

, Sio1
SILO 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
SILOt
SILO ¢
SILO 1
SIO ¢
SILO1
SiLO 1
SILO1
"‘SiLO 1
SiLO 1
SiLO 1
SiLD 1
SILO 1
SILO 1
SILO 1
SiLO 1
SILO
SILO 1
Sio 1
SiLO 1

2
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APPENDIX A RI/FS SAMPLE NUMBER UST

LOCATION
NUMBER

281-8E-A
281-8SE-A
281-SE-A
281-SE~-A
281-8SE-A
281-SE-A
281-SE-A
281-8SE-A
281-SE-A
281-8SE-A
281-8E~-A
281-SE-A
281-8SE-A

281-SE-B
231-SE-B
251-SE-B
281-SE-8B
281-8E-B
2S1-8SE-B
281-8E-B
281-SE-8
251-8E-8B
281-SE-8
281-8SE-8B
281-8E-8
231-SE-8
-281-SE-B
281-8SE-B
231-8E-8B
281-8E-B
231-8SE-8B
.281~-8E-B
281-8E-8B
281-8E-B
281-SE-B
281-SE-B
281-8E-8B
281-8E-B
281-8E-B
281-8E~-8B
281-8E~-8
281-8E-8B
281-8E-B

281-8E-C
281-8E-C
281-~-8E~-C
281-8E-C
281-8E-C
281-8E-C
281-8E-C
281-8E-C
281-8E-C
21-8E-C
2@B128EC
. 228138EeC
22B1e8€eC
2@4 26€cC
2@183560

BORING
LOCATION

ZONEA
ZONEA
ZONE A
ZONEA
ZONEA
ZONEA
ZONEA
ZONE A
ZONEA
ZONEA
ZONEA
ZONEA
ZONEA

Ciid

COLLECTION
DATE

og/16m1

08/18/91

08/18/81

08/18/81.

CHEMICAL
HSL SEMIVOLATLLES & PEST/PCB
TCLP SEMIVOLATLES & PEST./PCB
CHEMICAL
TRIP BLANK

RINSATE
RINSATE
RINSATE

HSL VOLATILE ORGANICS
HSL SEMIVOLATLES & PEST/FCB
TCLP VOLATILE ORGANICS
TCLP SEMIVOLATLES
CYANIDE
HSL MERCURY

HSL SEMIVOLATLLES & PEST/PCB
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL

CYANIDE
TCLP METALS
HSL METALS
CHEMICAL
TRIP BLANK

HSL VOLATILE ORGANICS
HSL METALS
HSL MERCURY
CYANIDE
TCLP VOLATILE ORGANICS
TCLP METALS
RADIOLOGICAL
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL
HSL SEMIVOLATILES & PEST/PCB W
TCLP SEMIVOLATEES & PEST/PCB  s9698

CHEMICAL 99699 -

mm 99700

0 RBLuRG L £ CRZENT 99704
kstsa i Gm 99702

: GEOTECHNICAL 99703

¢G00167

hy;.;.ihay-i}.n
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e

RINSATE

RINSATE

RINSATE

RINSATE
VOLATILE ORGANICS
IVOLATLES & PEST/PCB

TRIP BLANK

SAMPLE SAMPLE LOCATION BORING
NUMBER LOCATION NUMBER LOCATION
99853 SiLo 2 2S2-NE-C ZONEC
99854 SiLo 2 282~-NE-C 20NEC
99655 8iLo 2 282-NE-C ZONEC
99856 SiLO 2 252-NE-C Z0NEC
99657 SiLo 2 282-NE-C ZONEC
99658 SiLo 2 282-NE-C ZONEC
99650 SiLo 2 282-NE-C ZONEC
99860 SiLo 2 282-NE-C ZONEC
99661 SiLo 2 282-NE-C ZONEC
9662 SiLo 2 282-NE-C ZONEC
99683 SiLo 2 282-NE-C ZONEC
99768 SiLo 2 232-NW-C 20NE C
99769 SiLo 2 282-NW-C ZONEC
89770 SiIL0 2 282-NW-C Z0NEC
99771 8sil0?2 . . 282-NW-C ZONEC
99772 SILO 2 232-NW-C Z0NEC
9773 SiLO 2 282-NW-C ZONEC
99774 SiLo 2 282-NW-C ZONEC
99775 SiLo 2 252-NW-C ZONEC
89778 SILO 2 282-NW-C Z0NEC
989777 SiLo 2 282-NW-~-C ZONEC
90778 8iL0 2 282-NW-~-C ZONEC
99779 SiILO 2 282-NW-C ZONEC
99780 SILO 2 282-NW-C Z0NEC
99701 8iLo 2 252-NW-C Z20NEC
99782 SILO 2 282-NW-C ZONEC
99783 SILO 2 282-NW-C ZONEC
90784 SiLo 2 282-NW-C ZONEC
99785 SiLo 2 282-NW-C ZONEC
99708 SO0 2 252-NW-C ZONEC
99787 SiLo 2 252-NW-C ZONEC
99788 8iL0 2 282-NW-C Z20NEC
99790 SiLo 2 282-NW-C ZONEC
97T SiLo 2 282-NW-C ZONEC
99789 SiLO 2 282-NW-~-C ZONEC
9794 SiLo 2 282-NW-C ZONEC
99785 SiLo 2 282-NW-C ZONEC
997968 SILO 2 282-NW-C ZONEC
99797 Sito 2 282-NW-C ZONEC
99788 SiLo 2 282-NW-C Z2ONEC
99790 siLo2 282-NW-C Z0NEC
99600 8iL0 2 282-NW-C ZONEC
99801 8SiLo 2 282-NW-C ZONEC
29602 8iLo 2 282-NW-C ZONEC
99803 sio 2 282-NW-C ZONEC
99604 SiLO 2 282-NW-C ZONEC
993535 SiLo 2 282-8E-8 ZONEB
99359 sSiLo 2 282-8E-8 20NE 8
99692 SiLo 2 282-8E-C ZONEC
99688 Sio 2 282-8E-C 20NEC
99604 8ito2 282-8€E-C 20NEC
99696 . swo2 282-8E-C 20NEC
99698 ;. {SI02'; ¢ - 282:8E-C g | t 20NEC
99697 38102 . .. ..232-8E-C.. "] 20NEC
99698 Sio2 - 282-8E-C . ZONEC
9969 02 © . 282-8E-C | | ZONEC

99700 o2 £ i fddadsE-c | |ydMEC .
oo HiEaio2 L4 iFaseEc | | onecZy &
eomae {(pks Sif02°S Y MageEC { FLAONECE " T

SR A T ERACED
GEUENIEE v O Ry S

APPENDIX A RIfFS SAMPLE NUMBER UST

|
<.
oo

™

COULECTION
DATE

08/08/91
08/06/91

ke apmptiag: volsite

L

VOA, SEMIVOL., PEST/PCS. RADIOLOGICAL

A R sSpe-semivolant.

PARAMETERS

CHEMICAL
TRIP BLANK
HSL VOLATILE ORGANICS
HSL METALS
HSL MERCURY
CYANIDE
TCLP VOLATILE ORGANICS
TCLP METALS
RADIOLOGICAL
HSL SEMIVOLATLLES & PEST/PCB
TCLP SEMIVOLATLLES & PEST/PCB

HSL VOLATILE ORGANKCS
HSL METALS
HSL MERCURY
CYANIDE
TCLP VOLATILE ORGANICS
© TCLP METALS :
RADIOLOGICAL
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL
HSL SEMIVOLATLES & PEST/PCB
TCLP SEMIVOLATLES & PEST/PC8
CHEMICAL
HSL ~ QC DUPLICATE VOA
HSL -~ OC DUPLICATE METALS
HSL - QC DUPLICATE MERCURY
CYANIDE - QC DUPUICATE
TCLP - QC DUPLICATE VOA
TCLP - QC DUPLICATE METALS
RADIOLOGICAL ~ QC DUPLICATE
CHEMICAL ~ QC DUPLICATE
CHEMICAL - QC DUPUCATE
HSL - QC DUP. SEMNOL & PEST/PCB
TCLP - QC DUP. SEMIVOL & PEST/PCB
CHEMICAL - QC DUPLICATE
HSL VOLATILE ORGANICS
HSL METALS
HSL MERCURY
CYANDE
TCLP VOLATILE ORGANICS
TCLPMETALS -
RADIOLOGICAL
HSL SEMIVOLATLES & PEST/PCB
TCLP SEMIVOLATLES & PEST/PCB

TCLP METALS

RINSATE

RINSATE

RINSATE

RINSATE

RINSATE

RINSATE

RINSATE

RINSATE

RINSATE

HSL VOLATILE ORGANICS ;

L SEMIVOLATLES & PEST/PCB
TRIP BLANK

mﬁfml, ng o

wgenion, eluting defor-
LR

pesinchlare

o
i

600168
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APPENDIX A RI/FS SAMPLE NUMBER UST

SAMPLE SAMPLE LOCATION BORING COUECTION ANALYTICAL
NUMBER LOCATION NUMBER LOCATION DATE PARAMETERS
100097 SILO 8 SSSEA ZONE A 05/25/89 FULL HSU RADIOLOGICAL
100098 SiILo s SINEABC ZONE ABC 05/25/%9 FULL HSL/ RADIOLOGICAL
100099 SILOS SSSEB ZONE B 05/25/%8 FULL HSU RADIOLOGICAL
100100 Si0 s SSSEC ZONEC 05/25/%% FULL HSU/ RADIOLOGICAL
100101 SILO 3 . S3SEB ZONE B 05/25/89 FULL HSL/ RADIOLOGICAL
100102 SILO S S3SEABC ZONEAB.C 05/25/%9 FULL HSL/ RADIOLOGICAL
100103 SILO S SINWA ZONE A 05/25/%% FULL HSL/ RADIOLOGICAL
100104 SILO S SINWB ZONE B 05/25/99 . FULL HSL/ RADIOLOGICAL
100105 SILO S SINWC ZONEC 05/25/% FULL HSL/ RADIOLOGICAL
100108 SiLO S SINWC ZONEC 05/25/% FULL HSL/ RADIOLOGICAL
100107 SILO 8 SINWABC ZONE AB.C 05/25/% RILL HSL/ RADIOLOGICAL
MM3325 SO S s 20 NA 05/25/% EP TOXICITY
MMa32s Sito 8 $£22 NA 05/25/%9 EP TOXICITY
MM3327 SILO S ,23 NA 05/25/%9 EP TOXICITY
MM3328 SILO S f24 NA 05/25/% EP TOXICITY
MM3329 SiLO 8 S NA 05/25/% EP TOXICITY
MM3330 SILO 3 #2686 ‘NA 05/25/% EP TOXICITY
MM3331 SILO 3 *27 NA 05/25/89 EP TOXICITY
MMS3332 SILO S 28 NA 05/25/% EP TOXICITY
MMS3333 SILO 8 429 NA 05/25/99 EP TOXICITY
MM3334 SILO 8 # 30 NA 05/25/%9 EP TOXICITY
MM333s SO s 33 NA 06/25/%9 EP TOXICITY
NW-1-A SILO 8 NA ZONE A 05/25/%0 GEOTECHNICAL
NW-1-C SILO 3 NA ZONEC 05/25/% GEOTECHNICAL
SE-1-A SiILO S NA ZONE A 05/25/8% GEOTECHNICAL
SE-1-C SILO 8 NA ZONEC 05/25/% GEOTECHNICAL
NE-1 SILOS NA ZONE COMPOSITE 05/25/% GEOTECHNICAL
100074 SILO 8 NA ZONE COMPOSITE 111282 TCLP RADIOLOGICAL
99410 DECANT TANK NA NA 04/09/891 RINSATE
99411 DECANT TANK NA NA 04/09/91 HSL METALS/ RADIOLOGICAL
99412 DECANT TANK NA NA 04/12/801 CHEMICAL/ FULL HSU/ RADIOLOGICAL
299414 DECANT TANK NA NA 04/16/91 . TRIP BLANK
99415 DECANT TANK NA NA 04/18/91 CHEMICAL/ FULL HSL/ RADIOLOGICAL
99416 DECANT TANK NA NA 06/19/91 CHEMICAL/ FULL HSU/ RADIOLOGICAL
99417  DECANT TANK NA NA 08/21/91 RADIOLOGICAL
99420 DECANT TANK NA NA o7/18/81 RINSATE
RULL HSL = HSL VOLATILES, SEMIVOLATLES, PEST/PCB, METALS
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UPDATE TO ALTERNATIVES
ASSUMPTIONS &
TECHNICAL BASIS

JOHN SMETS

FEBRUARY 11, 1997

- ﬂ
g

3
i SEG%oncretéf &b F
£ Boxes

i
'z".:_';::::;-
lo]

FTTIR
*y

i,
j
~:Ci~ :“ Toooate V‘IQS'\':' "e‘ ) :0_‘i
t Al 5

Page-2

(00179




Technical Basis & AsSumptions

Alternative 2
Vitrify 1 & 2, Cement 3

Alternative 3
Cement 1,2 &3

Vitrification Cementation Cementation Cementation
Feed Basis Silo 1 & 2 mixture Silo 3 Silo 1 & 2 mixture Sito 3
Vofume of Residue 8,012 yd® 5,088 yd® 8,012 yd® 5,088 yd®
Volume of 878 yd® - 878 yd® -
|[Bentogrout )
Density of 132 ib/ft? 57 Ib/t® 132 Ib/ft® 57 lb/t?
Residue/In-situ
Density of 90 Ib/ft® 57 Ib/ft® 90 lb/ft? 57 lb/ft?
Residue/Dry
Density of 100 Ib/ft? - 100 Ib/ft®
Bentogrout/In-situ '
Density of 74 Ib/ft® - 74 Ib/ft®
Bentogrout/Dry
“Plant Capacity 12 MT/day 119 MT/day 85 MT/day 119 MT/day
"Melter Capacity 6 MT/day - - -
[Melter 1150°C - - -
Temperature
INo. of Trains 3 1 1 1
Operating Basis 24 hrs/day 8 hrs/day 8 hrs/day 8 hrs/day

7 days/week

5 days/week

5 days/week

5 days/week

Operating Period "'

3 years

4 months

3 years

4 months

Availability

90%

100%

80%

100%

Waste Loading

60% (dry weight)

45% (dry weight)

20% (dry weight)

45% (dry weight)

s

[Waste Form Gems Monolith Monolith Monolith
Density of Treated 173 Ib/ft? 100 Ib/t® 114 b/ft® 100 Ib/it®
Waste
Weight of Treated 14,100 tons . + 51,500 tons 8,100 tons ,
Waste ‘ : . fic” ¥ :
; g .Y - . :
P B i 58 A P .
= SEG Goncrete;, SEG Co;ncr\.\ete; Full Height White

Metal Boxes
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Technical Basis & Assumptions

Alternative 2

Vitrify 1 & 2, Cement 3

Alternative 3
Cement 1,2 &3

Vitrification Cementation Cementation Cementation
llnternal Volume 2.3 yd® 3.1 yd® 1.7 yd® 3.1yd®
of Container
Volume of Treated 8,600 yd® 6,088 yd® 33,500 yd® 6,088 yd®
\Waste
Packing Fraction 0.7 0.9 0.95 0.9
No. of Waste 3,800 2,160 20,700 2,160
Containers
Estimated dose 70 mem./hr 2-3 mem./hr 15 mem./hr 2-3 mem./hr
at exterior of
container
External Volume 4.9 yd® 4.1 yd® 4.9 yd® 4.1 yd®
of Container
Disposal Volume 18,500 yd* 8,960 yd® 101,400 yd® 8,960 yd®
(with container)

Gross Weight of 21,000 Ibs 8,600 Ibs 17,000 Ibs 8,600 lbs
Container

Containers per 2 4 2 4
shipment

No. of Waste 1,900 540 10,350 540
Shipments
"Transportation Truck | Truck Truck Truck
Disposition of NTS NTS NTS NTS
Silo Residues

Disposition of Onsite Cell Onsite Cell Onsite Cell Onsite Cell
D&D Materials :

Note
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APPROACH TO TECHNOLOGY DEVELOPMENT

ALTERNATIVE 2

ORIGINAL APPROACH

REVISED APPROACH

* Mini-melter testing of Actual Silo 1,
2 and 3 materials
- Catholic University, Vitreous
State Laboratory
- 10 Kg/day scale melter
- Evaluation of target glass
formulations

e Upgrade the Vitrification Pilot Plant
consistent with the Upgrade
Evaluation Report
- Upgrades to enable processing
- of radioactive materials
- Moadifications to increase
capacity from 1 MT/dto 4 - 6
MT/d

- Utilization as facility for 2 MT/d
remediation output

- Demonstrated melter and
support systems to be replicated
in the final remediation facility

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
temperature formulations

- Off-gas composition data, etc.

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

FEBRUARY 11, 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:
Technfcal 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 unlque melter/electrode design configuration.

-

as useu 1. This three chamber,, molybdenum)glectrode deS|gn was used in
control. the Vitrification P|Iot Plant and has proved dlfflcult to control
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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 andSafety
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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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 Redox conditions results in unique three
chamber melter design- - -.

. Combining all three silos results in

- Mixing low radiological hazard material with higher hazard
material :

- Increase in the quantity of high hazard material

- Precludes using contact handling on some portion of
material '

Page 4
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Cost & Schedule Committee - 638

Responss to January Independent Review Team Comments

Comment #1: The cost presented in the base case estimates for D&D and the tneétment
of contaminated soils for Alternative #2 and Alternative #3 do not appear
to be the same basis.

Answer #1: - 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
by a cost /cu ft. for the D&D estimate. The treatment of the soils
undemneath the silos was assumed to be remediated by the same method
as the silos waste was treated. In Alternative #2 the soils under the silos -
were to be vitrified and disposed of at NTS and in Alternative #3 the
soils were to be stabilizated and disposed at NTS. In the case of
Alternative #2 this treatment of waste would require a replacement
~melter. Upon further review the cost preseated for Alternative #2 was in
error. Upon further review by the technology team the soil remediation
assumption was changed to shipping the contaminated soil in white metal
‘boxes for disposal at NTS.

Comment #3: Consider eliminating future use of the existing vitrification pildt plant
(Given the extent of modifications necessary to upgrade the VITPP for
both radioactive service and 6 MT/day operation.

~ Answer #3: The optimized Alternative #2 schedule has implemented a 1 Ton/day

_ surrogate 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 pﬂot
plant activities for vitrification technology development.
(See Melter Technology Development Schedule)

Comment #5: 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)

Answer #5: 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

Comment # 9: The activities associated with the checkout of the Waste Retrieval System
is not reflected on the schedule.

Answer #9: ' The activities are on the detailed 4 schedule supplied with the January
meeting minutes.

Page 14
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Cost & Schedule Comniittee

Comment #10: Eliminate all fast track elements of the base case schedule:

Answer #10: 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 turnover by systems while construction is still activity to
allow construction corrective action will minimal impact.

The duration of bid and award of construction packages is based on the
- site standard bid and award cycle. Currently evaluatmg this duration
with construction procurement.

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

The design periods in Alternative #2 were modified in the optimization
of melter technology development.

Comment #8 & 11: Perform a detailed cost and schedule contingency analysis

Answer #8 & 11:  Not performed at this time due to resource limitation. Plan to perform a
: detailed cost and schedule contingency analysis prior to rehasehmng the

Silos Project.
- Comment #12: Allow adequate time for interaction with regulators (EPA, DNFSB,
NRC and State of Nevada)
Answer #12: FDF believes this is addressed in the detailed level 4 schedule which was
issued with the January meeting minutes.
Comment #13: Development of operating and maintenance procedures do not appear on
the schedule
Answer #13: FDF believes this is addressed in the detailed level 4 schedule which was
issued with the January meeting minutes.
Comment #14: Development of PSAR appears on the schedule, development of the
- FSAR does not appear on the schedule.
~ Answer #14: The FSAR is included in the level 4 schedule, there is a schedule
programming error which omits the FSAR from the level 2 schedule.
Comment #15: Operator training for the final remediation facility does not appear on the
: schedule.
Page 15 . 000<04%




Cost & Schedule Committee T 638

Answer #15:

- Comment #16:

Answer #16:

Comment #17 &18:

Answer #17 & 18:

Comment #21 &22:

Answer #21 & 22:

Page 16

" The 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
"Surrogate Testing®. The detailed activity not noted is the detailed
System operability testing for all the system which includes cold testing
of the systems prior to readiness. The resources to perform me system
operability is include in the startup hammock activity.

The duration of the Silo #3 stabxhzanon isto opnmlsnc and the cost
estimate is not adequate.

The estimate and durations for Silo #3 stabilization were obtained from
the Silo #3 Alternative Report. The cost and duration are consistent
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 activitiéé are not defined 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 Base Case Assumptions For Alternative #2
Assume melter life is 3 years.

Assume that the final remediation melter specification is logically based on the
radioactive minimelter test, 1ton/day surrogate testing and material of construction
tesnng

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

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

Assume that the final remediation construction will be turned over by system for
startup. -

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

Assume that the New Radon Treatment Sys&em (NRTS), Waste Retrieval System
(WRS) and the Silo superstructure 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/silos/ process facility will be
disposed of in the On-site-disposal-cell. Due to the uncertainty of the facility
contamination the range was 100% 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

Page 17 000&0%




| Cost & Schedule Committee o

Assume waste and contaminated 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 range and the expected value was twice the estimated value. ' :

April 1996 Basis of Estimate

Berm Soil ) 10540 cubic yards
Surface s0il 6" depth across OU4 Area 4440 cubic yards
Subsoil §' depth below Silos #1&2 14650 cubic yards

The basis for Construction management was the actual VITPP construction
_ management which were concurrently managing 3 major construction subcontractors.
(Approximately 100K/month).

The basis for Startup and Readiness Preparation was the VITPP actuals. The average
startup and readiness preparation cost for the Vitrification Pilot Plant was :
approximately 1million per month for 5 months (January 1996 - May 1996).

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

Page 18 000<07



| CoSt & Schedule Committee

Detailed 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 remediation Title I is logically driven by the ROD
amendment and the additional treatability test data.

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

Assume that the final femediation construction will be turned over by system for - |
startup.

Assume 35 FTE required to operate the final remediation facility, this operating staff
will be utilized during the startup 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, 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 o

Assume that the debris from the silo superstructure/silos/ process facility will be
disposed of in the On-site-disposal-cell. Due to the uncertainty of the facility
contamination the range was 100% 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 ‘

Page 19 00020&’3




Cost & Schedule Committee

Assume waste and contaminated 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 range and the expected value was twice the estimated value.

* April 1996 Basis of Estimate

Berm Soil . 10540 cubic yards
Surface s0il 6" depth across OU4 Area 4440 cubic yards
Subsoil 5' depth below Silos #1&2 14650 cubic yards

The basis for Construction management was the actual VITPP coastruction
management which were concurrently managing 3 major construction suboontractors
(Approximately 100K/month).

The basis for Startup and Readiness Preparation was the VITPP actuals. The average -
~ startup and readiness preparation cost for the Vitrification Pilot Plant was
approximately 1million per month for S 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
Criteria

Impact
Ranking

Weighted
Average
Probability
Alt 2

Weighted
Average
Probability
Alt 3

Sensitivify
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

1 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

0.22

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
otnher than glass

3 (tie)

n/z

0.22

0-1

000211
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Technical Committee

WASTE LOADING VARIES SIGNIFICANTLY FROM DESIGN BASIS

ALTERNATIVE 2 ALTERNATIVE 3
Basis Design Basis is 60wt% Design Basis is 20wt%
| 1mpact Significant impact is Significant impact is

assumed to be only 40% assumed to be only 10%
can be achieved for steady can be achieved for steady
operations operations

Result Extends operating period Extends operations an
from 3 to 4-1/2 years (with | additional 3 years and
3 melters). Since meilter life | doubles the waste
is 3 years (design basis), shipments. (Cannot run
then must add two new plant for second shift as
meilters and operate them quantity of waste
for 2-1/4 years more. shipments controls
Waste shipments increase production rate).
by one-half. :

Probability p=0.15 p = 0.05

Page 4
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Technical Committee

GENERATION OF SIGNIFICANT AMOUNTS OF OFF-SPEC MATERIAL

ALTERNATIVE 2 ALTERNATIVE 3
Basis Minimal off-spec material Minimal off-spec material
: (<2%) (<2%)
Impact Significant off-spec material | Significant off-spec material
' is assumed to be 10% is assumed to be 15%
Result Extends operating period Increases the amount of
beyond the 3 year melter material that must be
life and results in the need treated. Since the plant is
for a new melter and operated only one shift, 5
operation for another year. days a week, there is a
need for a second shift for
approximately 6 months.
Probability _ p = 0.05 : p = 0.05
=4
Page 5 000‘«1 EN



Technical Committee

PLANT CAPACITY DOES NOT MEET DESIGN BASIS

. ALTERNATIVE 2

ALTERNATIVE 3

| Basis

Design Basis is 12 MT/day

Design Basis is 85 MT/day

Impact

Significant under capacity is

| assumed to be 6 MT/day -

'Significant under capacity is

assumed to be 42 MT/day

Result

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

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,

Probability

p=0.10

p = 0.05

Page 6
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Technical Committee

MELTER LIFE DOES NOT MEET DESIGN BASIS

ALTERNATIVE 2

ALTERNATIVE 3

Basis Design Basis is 3 years. N/A
Impact Significant reduced melter N/A
: ‘| life is assumed to be 2
years.
Result Results in the need for two N/A
additional meiters which
operate for 1-1/2 years
beyond the first 2 years.
Probability p=0.25 N/A

Page 7
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IRT Preliminary Recommendations

DRAFT

OUTLINE OF INDEPENDENT REVIEW TEAM REPORT

EXECUTIVE SUMMARY
DESCRIPTION OF THE ACTIVITIES OF THE TEAM

RECOMMENDATIONS OF THE TEAM
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. OTHERS
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