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EXECUTIVE SUMMARY

From July 29 until August 1, 2002, a Department of Energy (DOE) technical
assistance team conducted a workshop at DOE’s Miamisburg Environmental
Management Project (MEMP), formerly known as the Mound Plant. The workshop
resulted from a request by MEMP management. Its purpose was to identify the best
available strategies and technologies for minimizing radioactive emissions during
decontamination and demolition of five buildings a the site, which is located in
Miamisburg, Ohio.

The team was assembled by the Department’ s Office of Science and Technology
(EM-50) National Energy Technology Laboratory to assist the project under a new
technical assistance initiative to help DOE sites by providing rapid and on-going
access to critica experience and expertise related to closure activities. The team
included seven senior, experienced professionals in the fields of nuclear facility
decontamination and demolition, air dispersion modeling, and value engineering.

Background

Construction of the 306-acre Mound site began in 1947. As a DOE research,
development, and production facility, Mound's work resulted in radioactive
contamination of many site buildings, including the five that were the subject of this
study, with avariety of radionuclides. These five buildings — designated R, SW, WD,
HH, and 38 — are of masonry construction.

Present plans call for taking the buildings down and shipping the rubble off site as
low-level radioactive waste. Plans call for leaving selected equipment and building
components in place until they can be removed and disposed of during the building
demolition. This approach is the baseline approach for study purposes.

Approach

The workshop used a formal value methods process comprised of six basic steps.
Step (1) involved team review of project information and presentations by project
personnel, and a tour of the Building R-SW complex. Step (2) involved
brainstorming to identify ideas for alternate solutions. In step (3), the team analyzed
these ideas and identified the most promising ones for further development into
concepts. Step (4) entailed developing these ideas into concepts and reasons why
they would offer advantages over the current approach. The concepts were further
condensed into major proposals. Each proposal was assigned to a team champion,
who detailed the scope of the proposal. Step (5) involved a presentation by the team
to site management on the results of the workshop and providing draft copies of this
report. In step (6), if requested by the site, the team will be available for support
during D& D work.

Expected Outcome and Criteriafor Success

The site identified the expected outcome of the study as viable aternative
approaches to the building D&D work that effectively control radioactive emissions
to the atmosphere and accelerate the schedule. The criteria for success were
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alternative approaches that would help accel erate the project schedule, and are proven
concepts that do not entail increased risk to the project.

Key Issues

The site is removing the buildings to make room for development of the property
into an industrial park because the buildings are not considered usable in the
industrial park environment. A key issue in this process is to limit radioactive air
emissions in accordance with federal regulations, which is especially challenging at
this site due to lack of a buffer zone and to the process of turning site property over to
the community which is already underway.

| deas | dentified

The team identified a total of 76 ideas that might have merit in improving the site
process.

Analysis of Ideas

The team grouped these ideas into categories for further study and analyzed them
for potential benefits. This process led to the team’ s proposals.

Team Proposals

The team recommends that the site consider the following ideas. The team
considers that the site already has a good, well-developed strategy for the D&D work,
and understands that the site has considered or is planning to implement most of these
idess.

* Refining calculations of projected radiation doses from offsite emissions, and
use of near-real-time emissions data to promptly determine actual doses.

* Comprehensive characterization of the buildings, making use of proven,
innovative characterization techniques.

e Use of partial or full containment tents during building demolition, with
ventilation exhaust directed through the 61-meter stack.

* Use of proven, innovative technologies for size reduction and radioactive
waste packaging.

* Considering other strategies and lessons learned in other D&D projects for
possible application at the site.

A more-detailed summary of these proposals appearsin Table 1 on the next page.
The Path Forward

The team requests that the project consider the proposals and determine what
areas warrant further study in the interest of improving the building decontamination
and demoalition plan. The team stands ready to assist in this effort and to provide
other help with the project as requested by the site.

Note that site management reviewed a draft copy of this report for factual
accuracy, and their input was incorporated into this final version.
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Table 1. Summary of Proposals

1. Refined Emissions Dose Calculations and Near-Real Time Monitoring

This would involve characterizing soils to produce a more realistic source term for the
particulates released from soils, and refining the tritium ingestion scenario.

In regard to near real time monitoring of emissions, the team considers that D&D work
could proceed as scheduled initially, without implementing more than minimal fugitive
emission controls. Offsite dose monitoring information would be collected and tracked on
a weekly to monthly basis. If actual dose monitoring shows that levels are acceptable, the
site could continue work as scheduled and perhaps move future year work forward.
Details of this proposal appear on pages 38 — 40.

2. Comprehensive Characterization

Further characterization efforts would be weighed against the needs of emissions
assessments. If the emissions estimate is found to be too conservative and adjustments to
the estimate are made, additional characterization effort related to demolishing the R-SW
facility may be substantially reduced. The team recommends that several sources of
demonstrated or evaluated technologies be reviewed to assure that the most effective and
efficient technologies are being used. Details of this proposal appear on pages 40 — 42.

3. Using Containment Tents With Ventilation Though the R-SW Stack

As an alternative or back-up to the completely “open air” approach, it is recommended that
large tents and directed venting be used where appropriate to contain emissions; as
dismantling of the contaminated building progressed, only selected areas would be tented.

However, it is recommended that open air demolition be done without tents, unless it can
be shown that significant schedule reduction can be achieved through the use of tenting.
But if emissions from D&D operations are expected to exceed the annual dose limit at the
site, then strong consideration should be given to full or partial tenting options.

It is also recommended that specialized use of tents be considered when dismantling the
Old Cave and during waste handling and disposal operations at the waste staging area.
Details of this proposal appear on pages 42 and 43.

4. Using Proven, Innovative Technologies For Size Reduction and Waste Packaging

The team recommends that that the site consider using appropriate innovative size
reduction technologies listed in Appendix E. Regarding waste packaging, the team
recommends packaging radioactive waste inside buildings to the extent practicable and
using intermodal containers and soil sacks to promote efficiency. Wastes that are large and
have an irregular shape could be packaged using the Instacote process.

The team recommends methods for reducing dose resulting from the staging area, such as
delay of the property transfer of Phase 3. Details appear on pages 44 and 45.

5. Considering Other Strategies and Lessons Learned in Other D&D Projects

The team recommends following a carefully-thought-out sequence for building demolition,
and a process for sequential completion of the final status surveys and the related report
which could save time during the final stages of the project. Details appear on pages 45 -
47. The team provided information on other D&D projects using different approaches, and
encourages the site to consider lessons learned in these projects, if this has not already
been done. Information on the other projects appears on pages 17 and 18.
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1.0 INTRODUCTION
11 Purpose

12

The purpose of this report is to describe the results of a technical
solutions workshop held a the Department of Energy’'s (DOE)
Miamisburg Environmental Management Project (MEMP), formerly
known as the Mound Plant or Mound Laboratory.

Personnel from the Battelle-Columbus Laboratories Decommissioning
Project participated in the workshop, and the results produced may prove
useful at that site n the decommissioning of the JN1 Hot Cell Facility.
The general approaches and processes described herein may help other
sitesaswell.

The workshop focused on controlling radioactive emissions during
building decontamination and demolition (D&D). Its primary purpose
was to identify the best available strategies and technologies for
minimizing emissions during decontamination and demolition of five
radioactively-contaminated buildings at the former Mound Laboratory in
Miamisburg, Ohio. Appendix A describes the workshop strategy and
agenda.

The workshop took place from July 29 to August 1, 2002. The
primary participants in the workshop were members of a technical
assistance team assembled by the Department’s Office of Science and
Technology (EM-50) National Energy Technology Laboratory. This team
included seven senior, experienced professionals in the fields of nuclear
facility decontamination and demolition, air disperson modeling, and
value engineering. Participating in the workshop on a part-time basis were
personnel of the MEMP contactor, BWXT of Ohio, Inc. Appendix B
contains alist of workshop participants.

This technical solutions workshop was the second technical assistance
visit in a series technical solution activities being undertaken by EM-50 as
part of an initiative to help the Department’s sites with closure activities.
Such technical assistance visits are intended to provide rapid and on-going
access to critical experience and expertise in areas such as
characterization, decontamination and demolition, and waste management.

Scope

The workshop’ s scope was defined in a request for assistance made by
project management summarized in Appendix C. This scope of work
indicated that five buildings were to be considered:

* Buildings R and SW, both contaminated with tritium, plutonium,
thorium, and other radioactive contaminants
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e Buildings WD, HH, and 38, which are contaminated with
plutonium and other radioactive contaminants

The scope of work also summarized the current approach to D&D of
these buildings. This approach entails taking the buildings down and
shipping the rubble off site as low-level radioactive waste. A new site
D&D plan calls for leaving selected equipment and building components
in place until they can be removed and disposed of during the building
demolition phase. This approach is considered to be the baseline approach
for the purposes of this study.

Noting the location of the MEMP in a residential area, and efforts
underway for turning the site into an industrial park, project management
emphasized the importance of using a D&D process that effectively
stabilizes, fixes, and contains the radioactivity to ensure the safety of the
public and of private industrial operations being located at the site. The
project requested the team to:

* Recommend the most effective method of using commercial
approaches for demolishing these buildings that could improve the
current approach and alow for an effective balance between
project acceleration and regulatory compliance objectives.

*  Recommend how to combine risk-reducing approaches to be
performed at different times during the remediation process, and

* Address the proper cleanup criteria to meet during building
demoalition the requirements of the National Emissions Standards
for Hazardous Air Pollutants (NESHAPS) developed by the U.S.
Environmenta Protection Agency (EPA) under the Clean Air Act,
Code of Federal Regulations 40 CFR 61 Subpart H (reference 1).
The project noted that it plans to use the computer software
package CAP88 (reference 2) as an air dispersion mode to
demonstrate compliance with NESHAPS radioactivity emission
requirements, and that this software may inappropriately
overestimate radiation dose from tritium emissions.

The scope of work also identified five specific problem areas to be
addressed by the team:

* Thetritium release factor for use in CAP88 calculations,

* Regulator/ NESHAPS interpretation of cleanup criteria for nuclear
facilities,

» Reducing fugitive emissions before or during demolition,

* Improved demolition techniques/technologies, and

* Methods of detection to demonstrate compliance with NESHAPS
requirements during building demolition.
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1.3 Approach

Prior to the workshop, the technical assistance team reviewed
background information on the MEMP and the issues associated with
building D&D. The workshop resulted in a value engineering study which
consisted of the following six basic steps:

(1) Information Phase

This phase began approximately one month before the workshop when
the technical assistance team was provided a packet of information about
the MEMP and the problems to be addressed. The onsite part of the
information phase took place on July 29 and July 30. It began with site
presentations on the problems related to controlling radioactive emissions
during building D&D work and the current plans to resolve these
problems.

Following these presentations the team participants toured the subject
buildings. The team then used function analysis to discuss and reach
consensus on three key issues. (1) what is being done, (2) why it is being
done, and (3) how it is being done. This information appearsin Section 5
of thisreport.

(2) Creativity Phase

The team used “focused brainstorming” techniques to identify and list
various ideas for possible aternative solutions. These ideas were merely
listed without discussion or criticism. The list of ideas appears in Section
6.

(3) Analysis Phase

During this phase the team discussed the ideas. The team identified
ideas which merited further consideration. After determining whether
they met all established criteria, the team ranked the ideas with most
potential using a paired comparison technique. After this was done, the
team informally discussed some of them with project personnel to ensure
that there were no reasons why a particular alternative should not be
pursued. Section 7 describes these ideas and how they were ranked.

(4) Development Phase

The team then developed the ideas which showed promise as much as
practicable within the available time, identifying reasons why they would
offer advantages over the baseline plan and how they could improve the
baseline lifecycle cost and schedule. This information appears in Section
8 of thisreport.

10
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(5) Presentation Phase

The presentation phase involved a presentation by the team to site
management on the results of the workshop and providing draft copies of
thisreport. A list of presentation attendees appearsin Appendix D.

(6) Implementation Phase

In the final phase of the process, if requested by the site, the team will
provide further technical assistance during D&D, including helping
improve control of radioactive emissions during building D& D work.

1.4 Background

As the MEMP moves forward toward site closure, various site nuclear
buildings are being decontaminated and demolished. This activity and
environmental restoration of the site property are being performed under
the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) (reference 3), as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA) (reference 4).

A
- A

Figure 1.1 Miamisburg Environmental Management Project, Aerial View

In 1990, DOE and EPA signed a Federa Facility Agreement for the
Mound site. 1n 1993, the Ohio Environmental Protection Agency (OEPA)
also became a signatory to the Federal Facility Agreement. Under the

11
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CERCLA and the agreement, both EPA and OEPA independently review
and oversee the MEMP.

The CERCLA program at Mound operates in conjunction with DOE’s
environmental restoration program. Under these programs, the site must
comply with al applicable federa environmental laws, including the
Clean Air Act.

SiteHistory

The 306-acre Mound site is located in Miamisburg, Ohio,
approximately 10 miles south-southeast of Dayton. Construction of the
site began in 1947. As a DOE research, development, and production
facility, Mound’'s main function was to manufacture nuclear and non-
nuclear components for nuclear weapons.

Mound also manufactured compact radioisotope power sources used in
the nation’s space program. Plutonium-238 was used extensively for this
purpose. Other radioactive materials were also used, including plutonium
dioxide and polonium-210. In the mid-1950s, several programs involving
tritium were instituted at the site and the site developed extensive
capabilities for handling and studying tritium and tritium compounds.

One or more of these radioactive materias were used in the five
buildings that were the subject of this study.

R (Research) Building

Constructed in 1948 and located on the main hill part of the site,
Building R consists of a single-story structure with a penthouse,
constructed of concrete block with a brick facing. The total floor areais
55,006 sgquare feet. The roof consists of metal with a built-up coal tar
membrane. The building penthouse contains a high efficiency particulate
activity (HEPA) filter bank and associated ductwork connecting it to the
T-West stack.

The building was divided into two areas. The hot side included areas
used for tritium recovery, rooms in which plutonium work was done, and
rooms used for analytical support activities. On the cold side of the
building were research and development |aboratories, analytical
laboratories, arespirator fitting facility, offices, and alibrary.

Mound Technical Manual MD-22153, Mound Ste Radionuclides by
Location, (reference 5), lists radioactive materials used in each room of R
Building. Besides plutonium, radionuclides included H-3, Po-210, U-238,
and many others. Building R is physically connected to Building SW so
the two structures are being treated on a single complex for D&D
purposes.

12
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SW (Semi-Works) Building

Building SW is a two-story structure, also with a penthouse, and also
constructed of concrete block with brick facing. The roof consists of a
built-up membrane formed of carboline, asphalt, and coal tar. Located in
the main hill area, the building has a total area of 43,066 square feet. It
was constructed in 1950 and eventually included 13 additions.

Building SW was used for tritium recovery and purification, tritium
component development, component evaluation, and analysis of materials.

Figurel.2 Site View Showing R-SW Complex and Stack

It was also used for research projects involving plutonium, actinium,
radu_Jm,_ uranium, tho_num, and Building R-SW Stack Iding contains a
ventilation system with HEPA ha and beta hot

drains. /
Underneath Room SW-19 of the SW Building lies the “Old Cave.” In

this area radioactive equipment was entombed.

The Action Memorandum for the SW Building (reference 6) describes
eight safe shutdown activities for Building SW. These entail shutdown of
systems and areas, decontamination and radioactive equipment removal.

WD (Waste Di {ding

Building WD 1 Building R-SW Complex | ony sarved as the central
facility for treatment of liquid radioactive wastes at Mound. In 1967, a
beta waste treatment system began operation in the building. In 1996, an
annex to the building was constructed for treatment of alphawaste.

Reference (5) shows that a wide range of radionuclides were used in
the building, including tritium and various uranium and plutonium
radionuclides.

Figure 1.3. WD Building
HH (Hydrolysis House) Building

13
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One of the early buildings on the site, Building HH was initially used
for the hydrolysis of highly-radioactive bismuth chloride and aluminum
chloride solutions. In 1963, building HH was converted for use with
stable gaseous isotope separation processes.

Figure 1.4. HH Building

Reference (5) shows that a wide range of radionuclides were used in
the building, including tritium. Site personnel reported that radioactive
contamination levels in this building were lower than in the other four
buildings of interest.

Building 38 (Also known as PP or Plutonium Production Building)

Complete in 1967, Building 38 was used primarily for processing
plutonium-238 dioxide. It contained two glovebox lines and various other
equipment used in the processes.

The lower part of the two-story building is constructed of reinforced
concrete, the upper part of concrete block. Total floor area is
approximately 44,000 square feet.

Building 38 is scheduled to be the first of the five buildings of interest
to be demolished. @ As of February 2002, reasonably complete
characterization information was available. Some contaminated
equipment remained in the building at that time, including F-Line
gloveboxes. Two gloveboxes contained contamination levels exceeding
3.3 x 10° dpm/100cm?®. A 10,000-gallon tank contained sludge with 0.23
Ci of Pu-239. Fixed apha contamination was present on some floor areas,
and five areas in the building were posted as contamination aress,
removable contamination levels in other areas were well below control
limits. Filter banks and ventilation exhaust ducts were known to be highly
contaminated.

Organization of this Report

The report organization generally follows the sequence of the six-step
value engineering process. Section 2 first summarizes requirements related
to radioactive emissions during the D&D work and briefly discusses
examples of different approaches to D&D of buildings contaminated with
plutonium and tritium. Section 3 explains the expected outcome and
criterion for success as identified by the site. Section 4 summarizes the
key issues involved. Section 5 summarizes the ideas identified by the
team and Section 6 explains the results of analysis of these ideas. Section

14
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7 shows how promising ideas were developed. Section 8 outlines the
team’s proposals and the reasons for them. Section 9 discusses the path
forward. References are listed in Section 10. Six appendices follow,
including Appendix F on lessons learned.

Site comments on the draft report included observations about some of
the team’s proposals. These observations appear in the text as SITE
NOTES.

Additional supporting information developed during the study is being
made available to the site separately from this report.

20 EMISSION REQUIREMENTSAND DECOMMISSIONING
2.1 Emission Requirements

2.2

Federal regulations related to release of radionuclides to the
environment during processes such as contaminated building D&D are
promulgated by the EPA. These regulations, which appear in 40 CFR
61.90 through 40 CFR 61.103, require monitoring radionuclide releases at
al release points and limiting resulting doses to any member of the public
to amaximum of 10 millirem per year total effective dose equivalent

The EPA has approved the use of three radiation dose assessment
computer codes to demonstrate compliance with these NESHAPS
requirements. One of these is CAP88, which MEMP will use as an air
dispersion model.

The original CAP88 code was developed jointly by EPA and DOE’s
Oak Ridge National Laboratory for use on a mainframe computer. Later
versions were developed for persona computers (CAP88-PC) and use of
these was also approved by EPA.

The CAP88 code models the behavior in the atmosphere of many
radionuclides, including tritium. The code assumes that all releases of
tritium occur in the form of water vapor (HTO). Even though a release
may occur in hydrogen gas form (HT), the regulation does not allow
converting HT to an equivalent quantity of HTO. This situation resultsin
conservatism for HT releases because metabolism differences between HT
and HTO make the radiation dose associated with inhalation of HT much
smaller than the dose from inhalation of an equivalent amount of HTO.

Approachesto Decommissioning

Mound Technicd Manua MD-22153 (reference 5) lists the
radionuclides used in each room of each building at Mound.

Limits For Radioactive Contaminants

To decontaminate and release radioactively-contaminated buildings
such as those at MEMP from radiological controls, residual radioactivity

15
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must meet certain requirements. In the DOE community, the surface
radioactivity limits of DOE Order 5400.5 Radiation Protection of the
Public and the Environment (reference 7) are generaly used for this
purpose.

In the DOE community, there are no generally approved limits
expressed on a mass or volume basis for materials contaminated in depth.
Such limits for soil, foundations, or structures that may be occupied after
cleanup can be derived by computer modeling using residual radioactivity
computer codes such as RESRAD and RESRAD-BUILD, but specific
DOE approval would be necessary to utilize the derived limits (derived
concentration guideline levels) on a nuclear facility decommissioning
project.

The Action Memorandum for cleanup of Building, R, SW, and 58 and
68 dab removal (reference 6) provides cleanup objectives for these
facilities. Among the values specified are the following radioactivity
concentrations in soil: Pu-238 55 pCi/g, Pu-239/240 55 pCi/g, and H-3
235,000 pCi/g.

Examples of Decommissioning Approaches

The current approach to D&D of the MEMP buildings is, or course,
one of severa approaches that may be used when a contaminated facility,
or the property on which it lies, is to be released from radiological
controls. During the study, the team considered other approaches that
could reduce radioactive emissions. The projects summarized below
provide examples of other approaches.

Building 779 at the Rocky Flats Environmental Technology Site

Building 779 was a concrete block structure with reinforced steel
columns, with a floor area of 68,000 square feet. Plutonium and uranium
were the primary radiological contaminants. The report of the April 2002
EM-50 technical assistance team review of plans for demolition of
Building 776/777 at Rocky Flats (reference 8) summarizes the Building
779 project asfollows:

The Building 779 work was conducted under a state-approved
decommissioning operations plan. After equipment removal, a hydro
lasing system was used to decontaminate contaminated concrete surfaces.
This system proved to be effective on poured concrete and concrete block.
It had also been used to decontaminate areas in other site buildings, such
as Building 371.

The decontamination effort allowed a significant amount of concrete
in Building 779 to be released from radiological controls, although most
interior walls were treated as low-level radioactive waste. The criteria
used for unrestricted release was surface contamination not to exceed an
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average of 100 dpm/100 cm? total alpha, with no more than three times
that amount in hot spots.

Final surveys of the building followed guidelines of the Multi-Agency
Radiation Survey and Ste Investigation Manual (MARSS M), NUREG-
1575, (reference 9) to demonstrate that the requirements of DOE Order
5400.5, were satisfied. The final status survey plan was approved by the
Department, the state of Colorado, and the EPA.

After completion of the final surveys and related independent
verification surveys, Building 779 was released from radiological controls
and demolished using conventional methods. Because the structure had
been released from radiological controls, there were no issues with
radioactive emissions during the demolition process.

TheHot and Cold Laboratory at the Barnwell Nuclear Fuel Plant

As described in reference 10, this reinforced concrete structure
contains 17,000 square feet of floor space on three levels. Its 16
laboratories and 37 gloveboxes were contaminated with plutonium and
natural uranium.  Plutonium contamination in severa gloveboxes
exceeded 10" dpm/100 cm?. Floors and walls of some laboratories
contained significant levels of fixed plutonium contamination.

Because the old plant was being turned into an industrial park at
minimum cost, the laboratory building was decontaminated, released from
radiological controls, and left standing. The contractor used the
RESRAD-Build computer code to model residua radioactivity in the
facility, based on a cleanup limit of no more than 15 millirem per year
from residual radioactivity. The resulting derived concentration guideline
level used in the cleanup was 130 dpm/100 cm? total apha-emitting
transuranics, which equated to 9 pCi/g plutonium in concrete.

Following removal of radioactive equipment and decontamination of
the facility surfaces, the contractor performed final status surveys
following the MARSSIM process (except the number of measurement was
based on experience and professional judgment, rather than on MARSSIM
statistical tests). Close coordination between the contractor and the
regulator (the state of South Carolina) resulted in the last independent
verification surveys of the building being completed about two weeks after
the last contractor surveys. The plant radioactive materials license was
terminated shortly afterwards, and the property turned into the South
Carolina Advanced Technology Park.

Because decontamination took place under close controls which
included HEPA-filtered ventilation systems, there were no issues about
radioactive emissions during the D&D process. More information on this
project can be obtained from Jim McNeil at 843-740-3946.

Building 232-F at the Savannah River Site.
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Building 232-F, the old tritium facility at the Savannah River Site,
became the first full-scale tritium facility decommissioning in the DOE
complex (reference 11). Thiswork took 30 months to compl ete.

During this project, the contractor encountered difficulties in
characterizing materials, especially concrete, for tritium. Additional
characterization of the concrete structure, including numerous surface and
core samples analyzed in a laboratory, was necessary during the course of
the work. More information about this project can be obtained from Bill
Austin of Westinghouse Savannah River Company at 803-725-4543 or
Rod Rimando of DOE-Savannah River at 803-725-4118.

3.0 ANTICIPATED OUTCOME AND CRITERIA FOR SUCCESS

The presentations made by project management and technical personnel,

and subsequent discussions with site personnel, included the following
information:

3.1

3.2

3.3

Anticipated Outcome

The anticipated outcome of the study are viable alternative approaches
to the building D&D work that effectively control radioactive emissions to
the atmosphere and accel erate the schedule .

Criteria For Success

The principal criteriafor success are alternative approaches that reduce
radioactive emissions while maintaining an appropriate balance between
project acceleration and meeting regulatory objectives. That is, the
aternatives must enable emission requirements to be achieved, and be
faster, and if, possible, less expensive than the baseline plan. Alternatives
should aso be proven concepts that do not entail increased risk to the
project. They should focus mainly on accelerating the closure schedule.
And if, possible, they should reduce costs.

Additional Infor mation Provided

The study should focus primarily on the Building R-SW complex, with
aternative approaches for that structure being considered as aso
appropriate for the other subcontracted building projects. The Old Cave
entombment in the SW building should be included in the study.

The site schedule calls for completing all D& D work by September 30,
2006. Following this event, the last of the site property will be turned over
to the community for use as an advanced industrial park. This turnover
process is aready underway and some 30 private businesses with
approximately 300 employees are presently located at the site.

This situation makes the site much different from a radioactive air
emissions standpoint than large DOE sites with wide buffer zones around
their radioactively-contaminated facilities, and influences Mound D&D
strategy. Projections for radioactive air emissions from D&D work,
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calculated with the CAP88-PC code using available characterization data,
are used to ensure that site stays well below the annual NESHAPS limit of
10 millirems per year to the maximally exposed individual, presently
defined for stack emissions as a single point 880 meters north-northeast of
the HEFS stack.

Using a risk-based strategy based on projected air emissions, the site
schedules and manages work so that radioactive emissions from individual
D&D projects would produce no more than one to two millirems per year.
Site personnel indicated that plutonium is expected to be controlling in the
air emissions, rather than tritium. Radioactive does from annual total site
emission projections range from 4.88 millirems in 2003 to 12.89 millirems
in 2004. The site is working on ways to cut the projected 2004 emissions
down to around five millirems for the year. Following NESHAPS
requirements, the site obtains EPA Region V approval of processes
projected to produce more than 0.1 millirem per year, such as the
demoalition plan for a contaminated building.

The precision of the air emission calculations is presently limited by
the available characterization data. The site recognizes this situation and
is presently performing additional characterization work, including
analysis of concrete samples.

The site measures radioactive air emissions in several ways. These
include continuous monitoring stack emissions, using perimeter and
offsite monitors, and environmental sampling. The site will also measure
air emissions near buildings being demolished.

Another factor that influences site D&D strategy is annual funding.
The site balances workload year to year to stay within projected annua
funding limitations.

The five buildings of interest in this study represent the most
significant site buildings to be decommissioned. The site considers D& D
of the Building R-SW complex to be longest building D&D path to
closure. This conclusion in based on the size of the complex —
approximately 100,000 square feet of floor area— aong with the numerous
contaminated areas, the relatively large amount of contaminated
eguipment in the buildings, and the presence of the Old Cave entombment.
All building equipment, even unused gloveboxes, is being treated as
potentially contaminated.

The present site strategy of taking down the buildings without first
releasing them from radiological controls evolved from efforts to cut time
and cost for the closure process. Before developing this strategy, the site
was facing a 2009 closure date and substantially higher costs.

Relatively small low-level radioactive waste disposal costs help make
this approach economical. The site plans to ship this waste to DOE's
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Nevada Test Site and to Envirocare of Utah. The site considers that it has
enough characterization data on the facilities to conclude that it is faster
and less expensive to take the buildings down as contaminated, rather than
first release them from radiologica controls. (The team understands that
Building HH may be released from radiological controls before demoalition
because contamination levelsin that building are very low.)

The site plans on following a two-phase strategy. In Phase 1, the
building structures are being taken to ground level. In Phase 2, the floor
slabs, foundations, contaminated subsurface piping, and contaminated soil
will be removed.

With the site' s strategy of taking the buildings down contaminated, the
extent of radioactive equipment removal and decontamination of building
surfaces is dictated primarily by reducing the source terms and projected
radioactive air emissions, rather than by specific limits on surface or
volumetric contamination in the structures. As noted previoudly, the site
has established limits for radioactivity in soil that appear in reference (6).

The site plans to use severa proven technigues to reduce radioactive
emissions during the demolition process. These include use of fixatives,
water misting to reduce dust, and promptly placing radioactive waste in
containers.

Over the past few years, the site has been using site workers for D&D
work. For example, in Building 38 site workers removed the A-Line
gloveboxes, which were contaminated with plutonium, and other
radioactive equipment. Site workers have done considerable D&D work
in the R-SW complex. But projections have indicated that the present site
contractor workforce is too small to accomplish al the necessary D& D
work. So the site is subcontracting demolition of the Buildings 38, WD,
and HH to experienced, pre-qualified D&D companies.

Building 38 is the first of the contaminated site buildings for which
building demoalition will be subcontracted. The subcontractor is currently
making preparations for the project. Subcontractor work in Building 38 is
expected to include removal of some radioactive equipment such as the F-
Line gloveboxes and ventilation exhaust equipment and HEPA filters.

Site workers will continue decontamination and removal of equipment
from the Building R-SW complex and eventually demolish the structures.
The site will keep the exhaust ventilation fan house next to the buildings
and the associated stack operational as long as practicable, to enable
emissions from the decontamination process to be released through the
stack. (Most gloveboxes in the Building R-SW complex are aready
venting through the stack.) Demoalition of this building is expected to be
completed in August 2005. Site personnel have considered the experience
with D&D of Building 232-F at the Savannah River Site, the largest
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tritium facility decommissioning project yet undertaken in the DOE
complex.

SITE NOTE: While not discussed at length with the team, soil
source terms are calculated differently than other solid material
(i.e. 1E-3) dispersion. Soil source terms incorporate surface
areas, moisture content, wind speed, time of exposure and other
parameters. Thistermis not as conservative as 10° term. Also it
should be noted that the alternate soil source term calculations
were incorporated into the Federal Facility Agreement terms with
EPA Region V.

4.0 KEY ISSUES

The team discussed information provided by the site, looked at the Building

R-SW complex, and agreed that the key issue in the project is limiting
radioactive air emissions during the building demolition. As a result of the
initial site meetings, the team identified key issues, such as:

4.1

3.2

3.3

34

What is Being Done?
The siteis removing the five buildings.
Why isthis Being Done?

The site is removing the buildings to make room for development of
the property into an industrial park because the buildings are not
considered usable in the industrial park environment and because they take
up space needed for the park development, and to eliminate future risk to
people and the environment..

How isthisbeing done?

The site is removing radioactive materials and equipment from the
buildings, performing limited decontamination of the building structures,
demolishing the structures, and disposing of the building rubble as low-
level radioactive waste.

Other Issues

Other issues identified by the team during the course of the workshop
included:

* Asbestosissues, such as floor tiles to be removed,

*  Whether a projected dose on 0.29 millirem for air emissions was
mitigated or unmitigated,

* Thetight project schedule,

» The D&D of the R-SW complex is on the critical path for the
overall project schedule,
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» That the site lacks as-built drawings of the buildings,
*  Whether the presence of lead paint is an issue, and

» The contribution to projected emission dose from tritium.

5.0 IDEASIDENTIFIED

The team identified 76 ideas for alternative solutions as listed in Table 4.1.
These ideas were initially grouped by the team as indicated.

Table5.1 Initial Ideasfor Solutions

No. | ldea

Limiting Emissions (Containment)

Tent and recirculate and filter

Fix/encapsulate contamination using foam, poly, and grout

Build enclosure for staging area

Spray/misting/fogging technologies for ducts, etc.

V acuum strippabl e coatings

AEA Portable Tent with strippable coating or liner

Inject foam into piping

RL encapsulation technology (linseed oil) (a durable fixative)

©O©| 0| N| o O | W[ N|

Containment walls, deeving, trenches, sheeting, chemical grout

=
o

Drop dust retardant just before wall or ceiling collapses

=
=

Air sampling (using vacuum) after afew hoursto verify effectiveness

Limiting Emissions (Characterization)

12 Perform more detailed characterization (lower emission projections)

13 Deploy portable lab

14 Use truck x-ray or x-ray fluorescenceto look inside walls

15 Use ICAM imaging system (West Valey Demonstration Project)
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16

Devel op real-time emissions monitor for asbestos

17

Provide near rea-time emissions monitoring

18

Pick up air monitoring data monthly/increase frequency at fence line

19

M aximize use of non-intrusive characterization tools

20

Use of on-line alpha spectroscopy air monitoring instruments

21

Use DDROPS technology from INEEL for “what-if” anaysis

22

Devel op real-time dose banking system

23

Obtain more data on asbestos, PCBs, and lead

24

Deploy PCB anayzer and lead paint analyzer

No.

|dea

25

GammaCam application

26

ISOCS room analyzer

27

Long range a pha detectors (LRAD)

28

Rad-elect (hockey pucks) stick-on walls

29

On-line al pha spectroscopy instruments (duplicate)

30

Supplement characterization — ook for hidden contamination

31

Mid-year under building characterization (Hanford 105-C project)

32

Use Pipe Explorer (SEA) for ducts and piping

Limiting Emissions (Other Options)

33

Omitted

Consider free releasing and |leave standing buildings (38, WD, HH)

35

Put past experience in report, e.g., Building 232F at the Savannah River Site

36

Prepare final status survey report area by areafor regulatorsto review ASAP

37

Don’'t move fence line until ready

38

Reassess assumptions in emissions model/be less conservative

Limiting Emissions (Process | mprovements)

39

Work from the end point back

40

Do nothing. Demolish and monitor only change if necessary

41

Portable tritiated water removal unit

42

Fix contamination and drop structure

43

Use elephant trunk vent to stack
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Place concrete and soil in soft-sided containers

45

Develop overall plan of attack for demolition to minimize emissions

46

Reduce time of waste in staging area; ship as generated

47

Containerize waste at D& D site, not at staging area

48

Remove slab and mine out the soil while R-SW building still standing

49

Leave ventilation system in-place during D&D to minimize emissions

50

Limit work on windy days; set wind limits during D&D

51

Use portable tritium water removal system (duplicate)

52

Shut off power and use portable electrical energy sensor

No.

|dea

53

Use CAP88 PCT (Berkeley) before and after comparison

Use vacuum collection systems during cutting and demolition

55

Establish guiddines for equipment sources that can remain in building

Limiting Emissions (Risk)

56

Relocate staging areafor D& D operations

Demoalition of Building (Cutting, Size Reduction, and Demalition)

57

Use diamond wire saw with water

58

Strategic use of explosives

59

Hammer drill (characterization included)

60

Hammer head attachment

61

Use shear mounted water misting

62

Use explosivesinside/outside tent (considering 0.29 millirem annual dose)

63

Deploy rea-time monitor for presence of electrical power (duplicate)

DDROPS cutting plan (INEEL)

65

Obtain copy of Cutting & Size Reduction white paper

66

Deploy the Universal Demolition Processor

67

Pipe crimping and drain plugging

68

Integrated Technology Suite and use of ISOCS

69

“Son of” WARTHOG

70

Deploy soft-sided containers

71

Take out dab while building is still in place
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72

Use Instacoat for oversize loads of debris

73

In-situ soil verification, volatile organic compound stripping

74

Trench or sheet piles to contain secondary water

75

Inject chemical grout to retard soil absorption of contaminants

76

FIU cutting saws & dust suppression systems
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6.0 ANALYSISOF IDEAS

The team discussed each of the ideas listed in Table 5.1. The team
determined that the ideas shown on Figure 6.1 on the next page would likely
meet the criterion for success described in Section 4. Note that this conclusion
was nhot based on the implementation cost necessarily being lower, because time
did not alow for development of detailed cost estimates for ideas which showed
promise at this point in the process.

The team ranked the ideas based on value of expected potentia reductions
inrisk (primarily radioactive emissions), cost and schedule time. The team also
ranked them in terms of perceived relative ease of implementation. These
rankings determined the position of each idea on the Figure 6.1 graph. Ideas
showing the most promise, i.e., those which appear in the upper left portion of
the figure, were selected for further devel opment.

The team later informally discussed these ideas with MEMP project team
members to determine whether there were any reasons why they were not
viable. The project team’s input was taken into account in selecting the ideas
which led to the proposals presented in Section 8 of this report.
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High

Implementation Value
(Relative potential valuein reducing emissions, costs, and/or scheduletime)

Medium Low

Easy | G2 N

C,B

F1, F2

<
Ease of mplementation

S1

Hard
