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EXECUTIVE SUMMARY

The Decontamination and Decommissioning (D&D) Surveillance and Maintenance (S&M)
Program at the Oak Ridge National Laboratory is a part of the Department of
Energy’s national D&D Program. The program is designed to provide for the
decommissioning of surplus facilities which have become radioactively
contaminated through past operation and to provide S&M support for facilities
awaiting decommissioning.

In order to maintain a current and responsive S&M program, the S&M plan is
periodically reviewed and updated to reflect the changes in priorities that
result from degrading facility conditions or increasing regulatory pressure and
to reflect significant increases in costs for S&M. This report provides an
update to the previous S&M plan,! which was issued in January 1989. Considerable
change has taken place since that time concerning priorities for decommissioning.
Changes include degrading facility conditions and regulatory pressure, and
transfer of facilities into the D&D Program. Other pertinent factors which are
impacting S&M activities are increased awareness and emphasis on safety-related
and environmental and health protection measures. These latter factors are
influencing the level of oversight and documentation required to implement
special maintenance projects and to ensure that protective measures in place at
surplus facilities are adequate to meet current day requirements.

This report documents these impacts on the S&M program for the period of FY 1993
through FY 2002. In addition, revised decommissioning priorities are also
reflected in the curtailment of S&M support as these facilities complete D&D
planning and actual operations are initiated.

IT. W. Burwinkle, M. K. Ford, and D. F. Hall, Maintenance and Surveillance Plan
for the ORNL Surplus Facilities Management Program and Defense Facilities
Decommissioning Program FY 1990-1997, ORNL/RAP-51 (January 1989).
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1. INTRODUCTION

The Decontamination and Decommissioning (D&D) Program at the Oak Ridge National
Laboratory (ORNL) is part of the Department of Energy (DOE) Environmental
Restoration D&D program. The purpose and objectives of this program include:
(1) surveillance and maintenance (S&{) of facilities awaiting decommissioning;
(2) planning for the orderly decommissioning of these facilities; and (3)
implementation of a program to accomplish facility disposition in a safe, cost-
effective, and timely manner. Participating D&D contractors are required to
prepare formal plans that document the S&M programs established for each site.
This report has been prepared to provide this documentation for those facilities
included in the ORNL D&D Program.

1.1 THE ORNL D&D PROGRAM

The Surplus Facilities Management Program (SFMP) was established at ORNL in 1976
to provide collective management of all of the surplus sites under ORNL control
on the Oak Ridge Reservation. The program originally contained both civilian-
and defense-related facilities and was administered by the SFMP Office in
Richland, Washington, through the DOE Oak Ridge Field Office, (DOE-OR). 1In
1986, the administration of the civilian program was assumed by DOE-HQ and
retained the SFMP identification. 1In 1989, the SFMP and Defense Facilities
Decommissioning Program (DFDP) identifications were merged into the current D&D
Program. This program continues to be coordinated through DOE-OR and is managed
by the ORNL Remedial Action (RA) Section of the Waste Management and Remedial
Action Division (WMRAD) (see Fig. 1).

Some 34 facilities are currently managed by the ORNL D&D Program and are grouped
into 16 D&D projects. A listing of these projects is given in Table 1. The D&D
Program oversees a variety of facilities, from isotope facilities to large
experimental reactors, located in the main ORNL complex (Bethel Valley), the
nearby Melton Valley area, and at the Oak Ridge Y-12 Plant as shown in Figs. 2,
3, and 4. Due to the operations conducted in the past at each site, the
associated buildings, process equipment, piping and surrounding environment have
become contaminated with radioactivity, principally in the form of long-1lived
fission products (sr, 37Cs), activation products (¢%Co), or actinides (Z“Cm,
238py) , The extent of this residual contamination is dependent upon the
operations history and shutdown procedures utilized at each facility.

The majority of the ORNL facilities managed by the D&D Program have been inactive
for 15 to 25 years. Because of this time lapse and the abandoned status of the
sites, structural deterioration has occurred to varying degrees. This
degradation has taken the form of metal corrosion, leaking roofs, accumulation
of debris, etc., resulting in a general loss of facility operability. During
this time; however, no significant loss of containment or release of
radioactivity has occurred.
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Table 1. D&D Program facilities

Molten Salt Corrosion Loop
Coolant Salt Tech. Fac.
Storage Tank

Administrative Grouping Project Location
Isotope[/Waste Facilities Shielded Transfer Tanks SWSA 4 Annex
Old Hydrofracture Facility Site 7852
Fission Product Pilot Plant Building 3515
Waste Evaporator Facility Building 3506
Fission Product Development Lab.  Building 3513
Metal Recovery Facility Building 3505
Decontamination Facility Building 9419-1
Reactor Facilities Molten Salt Reactor Experiment Building 7503
Oak Ridge Graphite Reactor Building 3001
Low-Intensity Test Reactor Building 3005
Homogeneous Reactor Exp. Building 7500
Oak Ridge Research Reactor Building 3042
 Technology/Development Facilities ~ High-Level Chem. Dev. Lab. Building 4507

Building 9201-3
Building 9201-3
Building 9201-3 -
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1.2 ‘s&M PROGRAM OBJECTIVES
The objectives of the ORNL D&D S&M program are as follows:

1. to ensure adequate containment of the residual radioactive materials
remaining in the surplus facilities,

2. to provide safety and security controls to minimize the potential
hazards to on-site personnel and the general public, and

3. to manage these facilities in the most cost-effective manner.

These objectives are met through the unified effort of the D&D Program, facility
operating personnel, ORNL environmental health and safety staff, the Laboratory
security forces, and Plant and Equipment Division (P&E) and Instrumentation and
Controls Division (I&C) program maintenance crews. Routine S&M is provided to
ensure that all facilities are maintained in accordance with ORNL procedures and
applicable national standards.

1.3 SCOPE OF THE S&M PLAN

This S&M plan has been developed to address the S&M requirements for all ORNL D&D
Program facilities up to the time of initiation of decommissioning activities.
This plan provides (1) an outline of the program responsibilities, interfaces,
S&M guidelines and documentation requirements of the overall S&M program (Sect. 2
- "Program Description"); (2) a summary of the operational history, physical and
radiological condition, occupancy, security provisions, current S&M activities
and their associated costs, and estimated future major repairs and resource
needs, for each facility (Sect. 3 - "Project Summaries"); and (3) an integration
of the individual facility S&M requirements into an overall program budget and
schedule (Sect. 4 - "Program Costs and Schedule"). This long-range planning
document was designed to provide estimates of the projected resource needs for
the S&M programs over a 10-year period. Such long-range estimates are useful for
program planning purposes, although the confidence in the data beyond 3 years
decreases.

The S&M plan will be reviewed annually and updated, as needed, in order to
provide DOE with documentation of the current management philosophies and
resource allocations. The updated plan forms the basis for the annual current
year work plans concerning facility S&M.
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2. PROGRAM DESCRIPTION

2.1 STRUCTURE AND RESPONSIBILITIES

As described briefly in Section 1, the ORNL D&D S&M program is administered
through the WMRAD by members of the RA Section. Currently, the S&{ staff
consists of the Section Head, secretary, and technical staff providing management
of S&M for all facilities.

The facility managers are charged with the responsibility of providing adequate
S&M of their respective facilities to ensure compliance with the objectives of
the S&M program. Surveillance needs have been determined based on the
operational history of each site, the current facility conditions, and the
occupancy of the building or area. Some facilities require continuous monitoring
of ventilation streams and process-liquid discharges, while others may need only
periodic surveillance of exterior surfaces to assess the adequacy -of the
containment. Maintenance requirements for the surplus facilities include both
routine repairs/equipment replacement (often based on surveillance reports) and
major repalirs of structurally deteriorating systems. Requests for maintenance
manpower and resources are initiated by the appropriate facility manager.

The S&M function is carried out by a multidisciplinary team activity with support
from personnel in other WMRAD sections and a number of other ORNL divisions.
Staff from the WM Section within the WMRAD play a key role in providing round-
the-clock surveillance support through the Waste Operations Control Center
(WOCC). These personnel provide operational support through upkeep of surplus

areas, and also provide continuous monitoring of critical facility parameters on
the central WOCC computer. Other divisions which support S&M activities include

Laboratory Protection,
Plant and Equipment,
Quality Department,
Instrumentation and Controls,
Analytical Chemistry,
Engineering,

- Environmental Sciences,
Research Reactors,
Chemical Technology,
Radiation Protection, and
Engineering Technology.

—HOQOWOWOoONOMNU&~WwN

-

This support is provided either at the request of the facility manager or is
conducted independently as part of the overall ORNL S&M program. For those
activities conducted specifically for the D& Program, direct funding must be
provided through the program office. Those activities provided for as part of
normal ORNL operation are funded through overhead and do not require direct
program funds. The WMRAD assumes the lead role in all S& activities for
facilities within the WMRAD and support roles far facilities outside the
division.



2.2 S&M REQUIREMENTS

Brief outlines of the S&M requirements for D&D projects are presented in the
following report sections. These discussions have been formatted to correspond
with the S&M activities in terms of (1) surveillance requirements,
(2) maintenance requirements, and (3) documentation. Details of the S&M
activities conducted at each facility to fulfill these requirements are provided
in Section 3. '

2.2.1 Surveillance Requirements

Routine surveillance is provided at surplus facilities in order to ensure that
each site remains in a radiologically safe condition. Such inspections are used
to determine the operability of critical equipment, monitor the radiological
conditions, check safety-related items, provide site security controls, and for
surveillance of structural integrity. Requirements have been established for
these activities in four general areas: (1) facility surveillance,
(2) radiological surveillance, (3) safety inspections, and (4) security and
protection. A discussion of these requirements follows.

2.2.1.1 Facility surveillance

Periodic inspections of each facility must be conducted. The inspection
frequency will be determined by the type of facility involved, the radionuclide
containment provided, and the potential for personnel access to the site. As a
minimum, facilities will be inspected annually. For those facilities with active
containment, process, or monitoring systems, more frequent (daily, weekly, or
monthly) inspections: are provided. Lo

Facility surveillance is normally carried out by the facility manager or his/her
appointee as part of a routine inspection of his/her operating area. Such
surveillance includes ‘

1. visual inspections of the building or site for structural or system
failures, material degradation, 1liquid 1leaks, radiation monitor
indications, burning odors, equipment irregularities, etc.;

2. routine checks on containment ventilation systems, in terms of
pressure drop readings, observation of building or cell negative
pressures, operability of auxiliary containment fans, etc.;

3. observation of liquid levels in sump areas, storage tanks, canals,
and storage pools;

4. process equipment operability checks, including air compressors,
water pumps, sump pumps, etc.; and

5. other facility-specific needs, such as steam system checks and
manipulator inspections.
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In addition to these operator surveillance activities, routine inspections of the
radiation detection instrumentation, building exterior and roof conditions,
overhead cranes, and testing of high-efficiency particulate air (HEPA) filtration
systems are provided through the Laboratory-wide surveillance program. ORNL
quality assurance (QA) requirements are met through these on-site inspections and
routine QA documentation and audits.

2.2.1.2 Radiological surveillance

The requirements for radiological surveillance can be broken down into two
categories: (1) radiation/contamination surveys and (2) radiocactive waste stream
and environmental monitoring. The radiation surveys will be conducted by
Radiation Protection (RP) staff regularly on a schedule dictated by the type and
levels of contamination, and the facility design or layout. Waste stream and
environmental monitoring of individual facilities is provided as part of the ORNL
waste management control system. Observation frequencies can range from
continuous monitoring of ventilation streams to annual sampling of inaccessible
areas of a facility. Environmental monitoring of the ORNL site as a whole is
provided through the comprehensive ORNL sampling and monitoring program.

Radiation survey procedures have been established at ORNL to provide adequate
characterization and surveillance of radiation/contamination areas at the surplus
facilities. These procedures include

1. daily smear and direct reading surveys of occupied surface
contamination areas;

2. personnel monitoring during all operations within
contamination/radiation areas;

3. weekly surveying (smear and/or direct) of routinely accessed areas
adjacent to contamination zones;

4, monthly, semiannual, or annual surveys of areas of radiological
concern that are remote from routine personnel access;

5. surveillance of all equipment or materials removed from a surplus
facility; and

6. inspection and calibration of health physics instrumentation (hand
and foot monitors, continuous air monitors, monitrons) on a routine
schedule.

This routine surveillance is provided by RP staff as a part of their regular
inspection of active and surplus facilities within each established survey area.
Additional survey support is made available as needed upon request of the
respective facility manager.



11

The ORNL WOCC provides continuous surveillance of liquid and gaseous effluents
released from all operating and some inactive facilities at the Laboratory. Data
from remote instrumentation are transmitted to the WOCC for monitoring and
recording of the operating characteristics of the liquid and gaseous radwaste
systems. A shift operator is on duty providing round-the-clock surveillance.
In the event of an abnormal activity release or instrument malfunction, the shift
operator alerts the appropriate supervision and the respective facility manager
so that corrective action can be taken.

The WOCC monitors a variety of information, from atmospheric conditions to exit-
stack flow rates. However, for the inactive facilities, only a few of which have

radwaste discharges, the control center is primarily responsible for surveillance
of

1. exhaust duct gaseous effluent radioactivity,

2. cell blower status,

3. process waste water flow rates and radioactivity, and

4, liquid 1low-level waste (LLLW) collection tank inventories and
transfers, .

5. fuel status, ventilation integrity, and personnel radiation
monitoring status at the Molten Salt Reactor Experiment (MSRE),

6. level control for critical storage pools.

2.2.1.3 sSafety inspections

Safety inspections will be conducted on a routine basis for all surplus
facilities in order to identify existing and potential hazards to personnel,
equipment, or other property. The WMRAD assumes the lead role in these
inspections, utilizing staff from other divisions as appropriate as part of the
inspection team. The facility surveillance by the safety team involves general
inspections of building conditions to identify unsafe work practices, fire
hazards, etc. Frequently (weekly, monthly, quarterly, semiannually, or annually)
inspections and testing of emergency systems, such as lighting or fire protection
equipment, are conducted as appropriate.

In some instances, other inspections, reviews, and audits, in addition to similar
reviews by DOE-OR organizations, may be performed by various organizations from
within the Laboratory. These inspections and audits could be initiated by the
ORNL Office of Operational Safety, the ORNL Radioactive Operations Committee, or
the DOE-OR Safety and Health Division. These reviews have the objective of
assessing the effectiveness of the D&D S&M program in protecting ORNL and off-
site personnel from risks associated with surplus facilities, and compliance of
activities with established ORNL/DOE practices and procedures. Results of these
investigations will be used by S&M staff to plan and implement corrective action
when required and to define future resource requirements should any changes
necessitate additional funding commitments.
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2.2.1.4 Security and protection

As a restricted government installation, ORNL is provided with comprehensive
safeguards, security, and protection systems. These systems include exclusion
fencing around the reservation perimeter, continuously manned guard posts,
controlled access for sensitive and hazardous areas, fire alarm and protection
systems, a continuously manned and fully equipped fire department, and a routine
security patrol. Because this complete protection is provided for ORNL as a
whole, little additional security or protective measures are required for the
surplus facilities. Access to those facilities where potential hazards exist is
further restricted by the facility managers who are required to minimize
nonroutine personnel entry. This is normally accomplished by maintaining
abandoned buildings in a locked and secured condition and providing adequate
entry restriction and radiation hazard posting for all accessible areas.

7
2.2.2 Maintenance Requirements ’

The maintenance program for surplus facilities encompasses: (1) routine
maintenance activities; (2) needs for major repairs of structures or equipment;
and (3) disposal of solid, liquid, and gaseous radioactive waste. Guidance for
these activities is provided through P&E Division and the Office of Radiation
Protection. The P&E staff is responsible for conducting the majority of the
program maintenance at ORNL, according to its own routine maintenance schedule
or at the request of the facility managers. Funding for many routine maintenance
items (grounds care, exterior painting, preventative equipment maintenance) is
provided through ORNL overhead charges. Resources for other maintenance, major
repairs, or improvements must be directly supplied by the D&D Program.

2.2.2.1 Routine maintenance

Preventative maintenance requirements and schedules are established by P&E for
each surplus facility based on the type of structure and equipment involved.
Input from the respective P&E field engineer and the facility manager is used in
identifying critical equipment or systems and determining the necessary
maintenance frequencies. Routine and programmed maintenance activities include
inspections, adjustments, lubrication, reconditioning, and other services to
prevent equipment or structural failures and prolong material or equipment
lifetimes.

Corrective maintenance is provided for equipment malfunction or breakdown, or
when there is an indication of impending equipment failure. Equipment repair or
equivalent replacement is conducted to satisfy the immediate service needs and
ensure long-term operability. Users of facility equipment or systems are
responsible for reporting operational failures or other concerns to the facility
manager, who will, in turn, submit the appropriate request to the responsible P&E
field engineer for action.

Modification maintenance, consisting of minor facility alterations or
improvements, may be required to provide increased levels of containment or



13

reduce safety hazards. Such modifications will normally be initiated by the
facility manager, requiring some specialized P&E craft support. No specific
program approval is required to carry out these minor alterations.

2.2.2.2 Major repairs

In certain instances, major facility repairs or improvements may be necessary to
correct material degradation problems, ensure radionuclide containment, or
eliminate a significant safety concern. These improvements could include repair
of leaking roofs, removal of deteriorating equipment, decontamination of
recurring problem areas, and construction of temporary barriers. The scope of
such projects can vary from routine construction jobs to complex tasks requiring
multidivision participation, including engineering designs, safety reviews, and
specialized construction forces. Because these projects can usually be
anticipated and planned for, additional D&D Program requirements exist to provide
adequate management control over the costs and schedules.

Requests for major repairs must be submitted to the ORNL D&D Program Manager for

approval during the early stages of development in planning activities. Task

plans, including cost and schedule data, must be developed by the facility

manager as soon as practical, prior to the anticipated project start date. Long-

range major repair needs should be forecasted as early as possible in order to

assure adequate budget allocations. Project direction and control will be the

responsibility of the facility manager, with routine status reporting required.
The expected budget requirements for these special projects are listed in the

tables in Section 4. Projects arising during a fiscal year will be estimated in
cost and schedule, and prioritized for funding in the subsequent year, assuming
immediate attention and reprogramming of existing resources is not required.

Projects with the highest priority will then be submitted to DOE for funding

through the current year work planning process. '

2.2.2.3 Waste management

Routine S&M activities produce radioactive waste which must be managed and
disposed. In addition to routine or special maintenance activity, several
facilities continually produce waste in solid, liquid, or gaseous form which must
be managed within the ORNL waste disposal system. New solid waste disposal
practices aimed at greater confinement and more thorough waste certification
requirements have resulted in increases in costs for solid waste management.

2.2.3 Documentation

Documentation of all S&M activities conducted at D& Program facilities is the
responsibility of the respective facility manager. This reporting ranges from
computer control cards submitted by field engineers or surveyors to detailed
engineering design packages for major repairs. Facility managers are required
to maintain a file of all facility-related S&M activities which they initiated
or controlled. Health Physics records are archived by RP, and P&E program
maintenance files are maintained on computer, with routine distribution to



14

appropriate facility managers or division management. Quality Department (QD)
inspection reports are also computer filed, with summaries distributed to
division offices. The remaining S&M participants maintain permanent records of
their activities within the respective divisions.

Periodic reporting is a routine function of the S&M group. Monthly status
reports are provided to the respective DOE sponsors and are the responsibility
of the facility managers. In addition, annual reports are provided at the end
of each fiscal year to summarize routine activities conducted during the
reporting period. Other documents and records are produced and maintained as
appropriate for the assurance of an effective and properly managed S& program.
A more detailed description of these documentation requirements has been
developed and is being revised to be published as the QA plan governing all S&M
functions. This plan will address all quality-related documents and describe the
records system for storage and archiving of vital information.

2.3 QUALITY ASSURANCE

The S&M program for surplus facilities, like all programs at ORNL, is required
to adhere to the ASME/ANSI NQA-1 standard for QA. To meet this requirement, a
comprehensive QA plan is currently being developed which specifically addresses
each of the 19 NQA-1 elements for S&M activities. The plan encompasses all S&M
functions and focuses on the key areas of functional responsibilities, document
control and records management, instructions, procedures, inspections, and
corrective action. The plan will be sufficient to address nearly all S&M
activities; however, for very large or special case S&M{ projects, additional QA
measures may be required. These special cases will be evaluated on a case-by-
case basis with appropriate QA actions taken as necessary.
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3. PROJECT SUMMARIES

S&M activity summaries have been developed for all of the ORNL D&D S&M facilities
and are presented in the Appendix. These summaries provide brief overviews of
the facility history and current conditions and give a listing of the S&M
activities currently conducted. Manpower estimates and associated costs have
been included for each activity. The facility-related costs are integrated for
the entire program in Section 4.

The S&M activity summaries contain ten categories of information, defined as
follows:

1. Facility Name - An ORNL-designated facility ' title, usually
descriptive, that identifies the project.

\ 2. Location - A building or site number as defined in the ORNL Building
Directory. For those facilities where no ORNL number has been
assigned, reference is made to locations relative to a numbered
building. The facility is also identified as to its location in the
Bethel Valley, Melton Valley, or portions of the 0Oak Ridge
Reservation (see Figs. 2, 3, and 4).

3. Service Dates - The period of time over which the facility ;as
considered operational.

4, Facility Status - A listing of the current facility status in terms
of operability, occupancy, and facility responsibility. The current
facility manager is also identified.

5. Facility Description - A brief discussion of the facility operating
history, physical description, current conditions, radiological
hazards, and occupancy. In most cases, the information contained in
this section is based on historical records of the facility
operation and preliminary radiological and environmental
characterizations conducted as part of the long-range planning
activities.

6. Security/Protection Systems - A description of the security and
protection systems provided at each facility. Such items include

fire alarms and sprinklers, exclusion fencing, access restriction
and radiation/contamination zone posting, and other control
measures. The systems described are in addition to the Laboratory-
wide security provided by perimeter fencing, guard stations, and
fire-fighting equipment.

7. Surveillance Activities - An itemized listing of surveillance tasks
conducted at each facility. Specific data are provided in terms of
task titles, surveillance frequencies, ORNL division
responsibilities, documentation requirements, and estimated manpower
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or resource needs. The task listings are general in nature,
reserving the details of the procedures to the appropriate ORNL
operating manuals. The division responsibilities are consistent
with those discussed in Sect. 2. Surveillance documentation is
provided in a variety of forms, including shift check sheets, memos-
to-file, and computer printouts. Where appropriate, specific ORNL
forms have been identified that are used in recording the survey
results; otherwise, the listing identifies the type of documentation
used and the administrative unit that maintains the permanent file
(i.e., WOCC records refers to the files maintained at the ORNL
WOCC.) Manpower and resource requirements are recorded in man hours
per year (mh/y) for individual tasks and in dollar costs (FY 1993
dollars) for material needs. Those items that do not require direct
programmatic funding have been noted.

Routine Maintenance - An itemized listing of routine maintenance
activities for each facility, similar in scope and content to item
7.

Anticipated Repairs/Improvements - A brief description of identified

major repairs or other facility improvements scheduled for the
planning period. These discussions outline the need for the
repairs, the scope of the task (including an estimate of the
resource needs), and the proposed year of expenditure.

Cost and Schedule - A summary of the surveillance costs, routine
maintenance needs, and major repair requirements. This summary
totals the manpower and dollar costs on an annualized basis and
provides a schedule of these costs by year of expenditure through
the planning period. Cost estimates beyond FY 1995 are in constant
FY 1995 dollars.
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4. PROGRAM COSTS AND SCHEDULES

Based on the information provided in previous chapters, overall S&M program costs
have been developed. The annual resource requirements are presented in Table 2
for the planning period FY 1993 through FY 2002. The costs have been itemized
by facility (or groups of associated facilities), within the appropriate
functional categories. The estimated dollar amounts are based on year of

expenditure through FY 1995, with out-year figures reported in constant FY 1995
dollars.

The S&{ program is structured to provide adequate control over all assigned
facilities wup to the initiation of project disposition activities
(decommissioning implementation stage). S&M support is shown in this plan for
the Metal Recovery Facility (MRF) and Fission Product Development Laboratory
(FPDL) even though these projects have been underway intermittently since 1984,
Until continuous decommissioning funding is obtained for these and other
facilities, S&M expenses will be included in this and subsequent S&M plans.

The remaining ORNL facilities were analyzed and prioritized as part of a long-
range planning effort. Based on the project priorities and expected funding
levels, schedules have been established for initiation of facility disposition
activities. As highlighted in Table 2, S& funding is no longer provided when
these facilities enter the D&D stage.

Special projects funding has been included in each of the planning years in order
to provide adequate support for nonroutine facility maintenance or other special
needs. Specific tasks have been identified in the project summaries where they
are known for the early years, with additional items to be funded each year as
necessary. Capital equipment requirements have also been included in the total
S&M program costs.



Table 2. S&M Program fiscal year projected costs (thousands of dollars)

S&M Activity Location : 1993 1994 1995 1996 1997 1988 1999 2000 2001 2002

1. Routine S&M

A. Isotops/Waste Facilities

1. Shielded Transfer Tanks SWSA 4 Annex 7 7 10 10 10 10 10 10 10 10
2. Old Hydrofracture Facility Site 7852 16 16 18 - - - - - - -
3. Fission Product Pilot Plant Building 3515 4 5 5 5 - - - - - -
4. Waste Evaporator Facility :Building 3506 4 4 5 5 - - - - - -
5. Fission Product Development Lab. Building 3513 140 148 154 154 - - - - - -
6. Metal Recovery Facility Building 3505 270 283 298 - - - - - - -
7. Decontamination Facility Building 9419-1 12 12 13 13 13 13 13 13 13 13
Subtotal 453 475 503 187 23 23 23 23 23 23
B. Reactor Facilities :
1. Molten Salt Reactor Experiment Building 7503 356 374 394 394 394 - - - - -
2. Qak Ridge Graphite Reactor Building 3001 183 193 202 202 202 202 202 202 . 202 202
3. Low Intensity Test Reactor Building 3005 " 143 150 158 158 158 158 158 158 158 158
4. Homogeneous Reactor Experiment Building 7500 192 202 212 212 - - - - - -
. 5. Oak Ridge Research Reactor Building 3042 466 489 515 515 515 515 515 515 515 515
~ Subtotal T340 1408 1481 1481 1269 - 875 875 875 875 875
C. Technology/Development Facilities .
1. High-Level Chemical Dev. Lab. Building 4507 4l 75 79 79 79 79 79 79 79 79
2. Motlten Salt Corrosion Loop Building 9201-3 15 15 17 17 17 17 17 17 17 17
3. Coolant Salt Technology Fac. Building 92013 14 14 16 16 16 16 16 16 16 16
4. Storage Tank Building 9201-3 28 30 31 31 31 31 31 31 31 31
Subtotal 7128 T 134 143 143 143 143 143 143 143 143
Routine S&M Subtotal 1921 2017 2127 1811 1435 1041 1041 1041 1041 1041
2. Special Maintenance Projects :
A. Planned Projects ' 647 862 463 268 0 0 0 "0 0 0
B. Contingency 0 0 0 0 218 163 163 163 163 163
Special Maintenance Projects Subtotal 647 862 463 268 218 163 163 163 163 163
3. S&M Planning . 176 186 193 185 149 114 114 114 114 114
S&M Program Total 2744 3065 2783 2264 1802 1318 1318 1318 1318 1318

81




Appendix A

PROJECT S&M ACTIVITY SUMMARIES






A-3

Isotope/Waste Facilities

1. FACILITY NAME: Shielded Transfer Tanks (STT)

2. LOCATION: Decontamination Facility 7819

3. SERVICE DATES: 1958-1970

4, FACILITY STATUS: Inactive; tanks controlled by WMRAD (L. Holder, Jr.)
5. FACILITY DESCRIPTION:

(a)

(b)

(c)

(d)

(e)

Operating History - These shielded tanks were used for the shipment
of 1%7Cs-loaded ion exchange resins from Richland, Washington, to
ORNL for processing. The resins were removed from the tanks and the
137¢cs converted to a usable form at the FPDL. The casks were reused
several times over their service lifetime.

Physical Description - There are five STTs being managed by the SFMP
(four STT Model No. II and one STT Model III). The Model II tanks
consist of a 500-gal, 3/8-in thick stainless steel liner surrounded
by a 3-1/2-in lead shield, all encased in.a 3/4-in mild steel outer
shell. The overall tank dimensions are approximately 6 ft in
diameter x 7 ft tall, with a loaded weight of about 38,000 1bs. The
Model III tank (referred to as "gun barrel”) consists of a 200-gal
stainless steel liner encased in 9 in of steel (8 ft tall, 4 ft
diameter). Both types of tanks have provisions for lifting. All of
the tanks are located on the west side of the Decontamination
Facility, Building 7819, in a zoned area.

Current Condition - Three of the four Model II tanks (RD-C-43, -47,
and -48) still contain approximately 400 gal of Decalso inorganic
ion-exchange media. The other Model II tank (RD-C-44) is empty.
The Model III tank is believed to contain 150 gal .of AW-500
inorganic ion exchange media. The tanks are stored without
protection from the weather and are showing only signs of minor
external deterioration. There is no evidence of loss of containment
in any of the tanks.

Radiological Hazards - Each of the tanks still containing resin is
estimated to contain approximately 50 to 700 Ci of residual 137cs.
Surface exposure rates on the tanks range from 2 to 400 mR/h, with
nominal surface activity levels of less than 100 dpm/100 cm?,

Occupancy - The tanks are located in a remote area, fenced and with
a locked gate, with little potential for personnel exposure.
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SECURITY/PROTECTION SYSTEMS:

The tanks are within the ORNL Melton Valley access area.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

No routine maintenance activities are conducted on the tanks.

ANTICIPATED REPAIRS/IMPROVEMENTS:

A shed roof will be scheduled for installation near the end of FY 1992 to
divert rain water from STT contact.



Table 1. Surveillance activities - Shielded Transfer Tanks

Manpower
. resource
Activity Frequency Responsibility Documentation requirement
Routine inspection Annually WMRAD S&4 semiannual 50 mh/y
check sheet
Radiological Surveillance Semiannually RP RP, RP Section 30 mh/y

a. Monitoring of surface
contamination levels
and exposure rates

database

S-v
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10. COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years _Cost
Surveillance activities 0.04 $ 4K
Routine maintenance 0.01 1K
Supervisory oversight 0.01 __1K
Total 0.06 $ 6K
Annual materials requirements _Cost
Miscellaneous $ 500
Anticipated major repairs/improvements
Erect shed roof
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($§ x 103)
93 94 95 - 96 97 98 99 00 01l 02
Surveillance 4 4 4 4 4 4 4 4 4 4
Maintenance 1 1 1 1 1 1 1 1 1 1
Supervision 1 1 1 1 1 1 1 1 1 1
Planning 1 1 1 1 1 1 1 1 1 1
Materials 5 5 6 6 .6 6 6 6 6 .6
Projects 2 0 2 2 2 2 2 2 2 2
Utilities 0 0 0 0 0 0 0 0 0 0
Total 9.5 7.5 10 10 10 10 10 10 10 10
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Isotope/Waste Facilities

1. FACILITY NAME: 01d Hydrofracture Facility

2. LOCATION: Site 7852 (Melton Valley)

3. SERVICE DATES: 1964-1980

4.  FACILITY STATUS: Inactive; site controlled by WMRAD (L. Holder, Jr.)
5. FACILITY DESCRIPTION:

(a)

(b)

(c)

(d)

Operating History - The 0Old Hydrofracture Facility (OHF) was an

experimental and operational plant for the injection of waste grout
into a fractured shale formation. The experimental design was
tested in 1964-65 using dilute and concentrated waste solutions.
Beginning in 1966, operational injections of concentrated liquid
waste from the ORNL LLIVW system were routinely made until facility
shutdown in 2980. The plant was closed when the New Hydrofracture

Facility, located just south of this site was constructed.

Physical Description - The facility consists primarily of 4 bulk
storage tanks for cement and other solid constituents of the grout
mix, waste and injection pumps, a waste/grout mixer, and assorted
piping and other equipment. The wellhead, injection pumps, and
mixer are enclosed in concrete cells.

Current Condition - The facility structures are basically sound. In
1987 and 1988, extensive work was done to improve the condition of
these structures. Metal covers were installed on all cell windows
and hatches, all openings and penetrations were closed, and exterior
surfaces, excluding the bulk storage tanks, were repainted. The
emergency waste pits continue to collect waste at a slow rate. This
is believed to be coming from a floor drain in the building,
indicating that a possible roof leak still exists. The bulk storage
tanks are showing signs of accelerated corrosion but appear to be in
a usable condition. The waste pond is believed to be structurally
sound.

Radiological Hazards - Although no detailed radiological
characterization of the site has been conducted, it is known that
portions of the site are significantly contaminated due to process
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operations. The contaminants are principally mixed fission and
activation products (137CS, 9°Sr, 6°Co, etc.), with some trace amounts
of transuranic isotopes. The primary areas of contamination are the
surfaces and equipment in the injection/mixing cells and the waste
pits and emergency pond. Isolated areas of contamination are known
to exist underneath and immediately adjacent to the building, as
well as associated with valve pits, waste pumps, and the transfer
piping. The waste tanks are internally contaminated.

(e) Occupancy - The site is currently unoccupied in a remote location of
‘ the ORNL site, with minimal routine personnel access.

SECURITY/PROTECTION SYSTEMS:
The OHF is in the ORNL Melton Valley Access area, adjacent to the

boundaries of SWSA 5. The building and grounds are posted with respect to
access restrictions and radiation/contamination zones.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

Decommissioning activities are currently planned for FY 1997. S&M funding
will be discontinued when this project funding is in place. No repairs or
improvements are anticipated prior to that time; however, the surface
facilities will be closely inspected for further signs of serious

degradation. Decommissioning planning is scheduled to begin in FY 1993,
with actual implementation expected in FY 1996.



Table 1. Surveillance activities - 0ld Hydrofracture Facility

Manpower
resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection WMRAD WOCC records 150 mh/y
(a) Visual of site . Daily
(b) Negative pressure in cells Daily
2, Radiological surveillance As required WMRAD WMRAD, RP Section 10 mh/y
database
(a) Surveys for ground maintenance
and preventative maintenance
3. Safety inspection Semiannually WMRAD WMRAD memo 5 mh/y®
4. Fire safety inspection Quarterly LP Inspection and 4 mh/y®
protection report
5. Routine security patrol Daily LP Daily security a
report
6. HEPA filter DOP testing Semiannually QD QD printout ‘6 mh/y®
(or after
replacement)

%Costs are included in ORNL overhead charges. No direct D& Program funding is required.

6-V



Table 2. Routine maintenance activities - 0ld Hydrofracture Facility

Manpower
, resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD records 25 mh/y
Maintenance materials Annually WMRAD WMRAD records $1,000

01-v

Utilities Annually WMRAD WMRAD records $1,000
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10. COST AND SCHEDULE

(a) Annualized costs

Annualized manpower requirements Man-Years _Cost
Surveillance activities 0.08 $ 8K
Routine maintenance 0.01 1K
Supervisory oversight 0.06 5K
Total 0.15 S$14K
Annual materials requirements ' _Cost
Filters/miscellaneous supplies $1K
Utilities 1K
Total $2K

Anticipated major repairs/improvements Cost

None

(b) Projected resource requirements by yeaf of expenditure

Fiscal yearicost ($ x 103)

93 94 95 96 97 98 99 00 01

Surveillance 8 8 9 a a a a a o 8
Maintenance 1 1 1 a a a ) a a a
Supervision 5 5 6 a a a a a a a
Planning 2 2 2 a a a a a 8 a
Materials 1 1 1 ] a a a a a 8
Projects 0 0 0 a a a a a a a
Utilities 1 1 1 a a a a a a a
Total 19 18 20 8 a a 8 a )

8No S&M costs will be incurred during site decommissioning activities.
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Isotope/Waste Facjlities

1. FACILITY NAME: Fission Product Pilot Plant (FPPP)

2. LOCATION: Building 3515 (Bethel Valley)

3. SERVICE DATES: 1948-1958

4, FACILITY STATUS: Inactive/entombed; site controlled by WMRAD
(L. Holder, Jr.) ) »

. 3. FACILITY DESCRIPTION:

(a)

(b)

(c)

(d)

Operating History - The FPPP was used in the fission product recovery
development program for the separation of curie quantities of
various radionuclides from LLLW waste streams. It was abandoned in
1958 when it was replaced by the FPDL.

Physical Description - The facility consisted primarily of an unlined
concrete-shielded cell, approximately 20 x 10 x 8 £t high, with an
adjacent operating area. The process cell contained several small
(few pgal capacity) stainless-steel vessels and columns with
associated piping, valving, and controls. The concrete-block and
reinforced-concrete building is located on the east side of the
South Tank Farm (site 3507).

Current Condition - Shortly after the FPPP was abandoned, the
building was entombed in a concrete block shell with dimensions of
17 ft x 26 £t x 12 ft tall. In 1988, it was discovered that a large
crack in the roof of this shell was allowing rainwater to penetrate
the building, become contaminated, and exit through the exterior

-walls. The crack was repaired, a new stainless-steel roof was

installed, and latex sealant was applied to the walls. The
entombment structure now appears to be sound.

Radiological Hazards - Radiation levels within the process cell prior
to entombment ranged from 1 R/h to 100 R/h, with the major
contaminants being 37Cs and Sr. The remaining radionuclide
inventory in the facility is believed to be in the range of 10 to
100 Ci. Contamination is present underneath and adjacent to the
building due to drain line leaks during past operations. The
entombment structure now appears to be providing adequate
containment.
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(e) Occupancy - The facility is entombed, with no personal access. The
site is in a central location of the main ORNL complex, adjacent to
several operating facilities and a major pedestrian and vehicle
thoroughfare.

SECURITY/PROTECTION SYSTEMS:

The FPPP is within the ORNL Bethel Valley secured area. The building and
grounds are posted with respect to radiation/contamination zones.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

No routine maintenance is performed at this facility.

l ANTICIPATED REPAIRS/IMPROVEMENTS:

No major repairs or improvements are anticipated at the FPPP through the
planning period. Decommissioning planning is scheduled to begin in
FY 1993, with actual implementation expected in FY 1996.



Table 1. Surveillance activities - Fission Product Pilot Plant

Manpower
resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection Weekly WMRAD S&M check éheet 35 mh/y
2. Radiological Surveillance Semiannual WMRAD WMRAD, RP Section 40 mh/y
' database
3. Safety inspection Semiannually WMRAD WMRAD memo 2 mh/y®

8Costs are included in ORNL overhead charges. No direct D&D Program funding is required.

-V

ST
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10. COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years _Cost
Surveillance activities 0.04 $ 3K
Routine maintenance 0.00 OK
Supervisory oversight 0.01 1K
Total 0.05 $4K
Annual materials requirements Cost
None
| Anticipated major repairs/improvements
None
(b) Projected resource requirements by year of expendifure
Fiscal year cost (§ x 103)
93 94 95 96 97 98 99 00 01 02
Surveillance 3 4 4 4 8 8 8 e e 8
Maintenance 0 0 0 0 8 8 8 e 8 s
Supervision 1 1 1 1 a a a 8 8 e
Planning 0 0 0 0 8 8 8 e 8 e
Materials 0 0 -0 0 8 8 8 e & 8
Projects 0 0 0 0 8 8 8 8 8 A
Utilities 0 0 0 0 a a a 8 & 8
Total 4 5 5 5 a a 8 e 8 e

8No S&M costs will be incurred during site decommissioning activities.
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Isotope/Waste Facilities

1. FACILITY NAME: Waste Evaporator Facility

2. LOCATION: Building 3506 (Bethel Valley)

3. SERVICE DATES: 1949-1954

4, FACILITY STATUS: Inactive; controlled by WMRAD (L. Holder, Jr.)
5. FACiLITY DESCRIPTION:

(a)

(b)

(c)

(d)

(e)

Operating History - The facility received the LLLW waste streams from
ORNL laboratories and other processing areas during the 1950s for
concentration prior to final disposition by shale fracture
techniques. This activity was suspended when the presently active
evaporator facility (Bldg. 2531) was brought on-line. Subsequent
installations of experimental equipment were used to develop
fission-product purification processes and demonstrate contaminated
waste incineration. /

‘Physical Description - The facility consists of a stainless steel-

lined, reinforced concrete cell with underground piping, valve pit,
and an attached wood-framed operating area. The building dimensions
are approximately 22 x 28 x 8 ft high. The evaporator facility is
located on the west side of the south tank farm (site 3507), on
Third Street.

Current Condition - The building structure 1is basically sound,
although roof repairs have had to be made due to normal
deterioration. The interior of the structure has been
decontaminated and is in a safe storage condition. All of the
former process equipment has been removed.

Radiological Hazards - The waste evaporator was decontaminated prior
to its use as an incinerator facility. Hence, the building now
contains only low levels of contamination, primarily associated with
the valve pit, piping, and some surface contamination. The
radionuclides of concern are expected to be 137¢s and MSr, in less
than curie quantities.

Occupancy - The facility is unoccupied and locked, with personnel
access on only an occasional basis. The site is located adjacent to
several active facilities, along a major pedestrian and vehicle
thoroughfare.
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SECURITY/PROTECTION SYSTEMS:

The waste evaporator is within the ORNL Bethel Valley secured area. The
building and grounds are posted with respect to access restrictions and
radiation/contamination areas.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

No repairs or improvements are anticipated prior to decommissioning.

Decommissioning planning is currently scheduled for initiation in FY 1993,
with actual implementation planned for FY 1996.



Table 1. Surveillance activities - Waste Evaporator Facility

Manpower
resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection Weekly WMRAD S&M check sheet 25 mh/y
2. Radiological Surveillance Semiannual WMRAD WMRAD, RP Section 25 mh/y
_ ' database
(a) Survey for preventative
maintenance v
o
3. Safety inspection Semiannual WMRAD WMRAD memo 5 mh/y®
4. Fire safety inspection Quarterly LP Inspection and 4 mh/y®
5. Routine security patrol Daily LP Daily security a

report

8Costs are included in ORNL overhead charges.

No direct D&D Program funding is required.



Table 2.

Routine maintenance activities - Waste Evaporator Facility

Manpower
resource

Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD memo 25 mh/y

0¢-v
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10. COST AND SCHEDULE

“(a) Annualized costs

Annualized manpower requirements Man-Years Cost
Surveillance activities 0.03 $ 2K
Routine maintenance 0.01 1K
Supervisory oversight 0,01 1K
Total 0.05 $4K
Annual materials requirements Cost
None
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ % -103)
93 94 95 - 96 97 98 99 00 01 02
Surveillance 2 2 3 3 a a a a a f
Maintenance 1 1 1 1 a a a a a a
Supervision 1 1 1 1 8 a a a a a
Planning 0 0 0 0 a a a a a 8
Materials 0 0 0 0 a a a a a a
Projects 0 0 0 0 a a 8 8 8 a
Utilities 0 0 0 0 a a a a a a
Total 4 4 5 5 a a a a a a

8No S&M costs will be incurred during site decommissioning activities.
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Isotope/Waste Facilities

1. FACILITY NAME: Fission Product Development Laboratory

2. LOCATION: Building 3517 (Bethel Valley)

3. SERVICE DATES: 1958-1975

4, FACILITY STATUS: Approximately 30 percent of the facility is inaétive and

maintained by the Chemical Technology Division (CTD) (K. W. Haff). The
remainder of the facility is utilized for radioisotope source storage,
radioactive waste handling, and decontamination activities funded through
other ORNL programs.

5. FACILITY DESCRIPTION:
(a) Operating History - The FPDL was originally designed and constructed

(b)

(c)

to separate kilocurie quantities of 37¢s, 9°Sr, 4ce, and %7py from
Redox- and Purex-type waste streams. The facility was modified in
1963 to allow production of megacurie amounts of 137Cs, 9°Sr, and
Vehce primarily for use in the AEC’s SNAP program. At the
conclusion of this program (1975), the facility was placed in
standby, and initial decontamination efforts were undertaken. Since
that time, a significant portion of the facility has been
reactivated for chemical separation and purification of fission
products and manufacture/fabrication of radioactive sources. 1In
1989, the building was placed in safe standby and is now being used
for interim storage of beta-gamma sources from other shutdown
facilities.

Physical Description - The FPDL consists of 24 large-volume shielded
concrete hot cells with associated manipulator galleries and service
areas. The facilities are enclosed in a reinforced-concrete, steel,
and block structure approximately 125 ft long, 62 ft wide, and 44 ft
high. The associated tank farm cells are located adjacent to the
building, extending about 14 ft below grade. The FPDL contains
cell-ventilation and off-gas systems; a process chilled water
system; radiation and contamination monitoring systems; general
building services (air conditioning, steam, water, air); and a
process waste and LLLW collection system.

Current Condition - The facility is structurally sound and, in most
areas, fully operable; however, some quantities of surplus process
equipment remain in the inactive cells. Due to the presence of
shutdown programs utilizing the facility, the majority of the



(d)

(e)
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building is being maintained in working order as funds are
available.

Radiological Hazards - The 1inactive process cells are highly
contaminated with 9Sr and ¥7Cs. Cell surfaces are known to exhibit
beta-gamma radiation levels of 10 to 1000 R/h. Process equipment
and piping, although  previously flushed and partially
decontaminated, are expected to contain levels of 100 R/h.or more.
The high-bay area immediately over the cells 1s slightly
contaminated and is maintained as a contamination 2zone, with
appropriate access restrictions. The operating areas outside the
cells and high-bay are uncontaminated, with constant surveillance
and decontamination efforts conducted to maintain transferable
levels of < 500 dpm/100 cm? beta-gamma.

Occupancy - The FPDL is currently manned by a staff of approximately
five full-time CTD personnel and a full-time health physics
surveyor. The operating programs in the FPDL utilize all of the
manipulator cells and about 10 percent of the remainder of the
facility for their purposes. The facility is centrally located in
the main ORNL complex, which is near several operating facilities
and a main traffic thoroughfare.

SECURITY/PROTECTION SYSTEMS:

The FPDL is within the ORNL Bethel Valley secured area, with building
exterior doors locked at all times. The building is posted with respect
to access restrictions and radiation/contamination areas. The facility is
protected by a fire alarm and sprinkler system.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

In late FY 1983, cell decommissioning operations began at the FPDL. These
activities consisted primarily of remote and hands-on decontamination of
the high-bay and process cells to levels allowing reuse, and included
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removal of some excess equipment. The FPDL decontamination is expected to
take several years. During this time, routine S&M must be continued. As
cells are decontaminated and returned to active service, a decrease in the
D&D Program S&M support will occur. At the end of the decommissioning
campaign (potentially beyond this planning period), the facility S&M
support will be limited to support of decommissioned facilities not
transferred to active programs. This support will be discontinued when
these areas are returned to service. :



Table 1.

Surveillance activities - Fission Product Development Laboratory

Manpower
resource
Activity Frequency Responsibility Documentation requirement
Routine inspection WMRAD FPDL shift check 475 mh/y
sheet (UCN-12530)
(a) Visual of building Daily
(b) Waste tanks liquid levels Daily
(¢) Radiation monitors Daily
(d) Cell ventilation Daily
- HEPA filters
- Supply pressure
- Pressure drops
- Negative pressure
(e) Chilled water units Daily d
(£) Building containment Daily N
negative pressure
(g) Power usage Daily
(h) Off-gas negative pressure Daily
(1) Emergency lights/horn Weekly
&P Filter pit sump Daily
Radiological surveillance RP RP Section database 100 mh/y
(a) Smear surveys of operating Daily
areas
(b) Inspection of radiation Daily
monitors
(c) S&M jobs As required =
(d) Routine whole-body counting Annually

of operating personnel




Table 1. Surveillance activities - FPDL (Continued)

Page 2
Manpower
resource
Actlvity Frequency Responsibility Documentation requirement
3. Process Waste System
(a) Routine monitoring Daily WMRAD WOCC records 50 mh/y
4. Cell veﬁtilation monitoring Continuous WMRAD WOCC records a
5. Safety inspection Quarterly CTD 8 mh/y®
6. Fire safety inspection Monthly LP Inspection and 24 mh/y®
- ' protection report
7. Fire sprinkler system test Annually LP Inspection report 6 mh/y®
of sprinkler system
8. HEPA filters DOP testing Semiannually QD WMRAD "printout 32 mh/y®
(or after
replacement)
9. Routine security patrol Daily LP Daily security a
' report
10. Overhead crane inspection Annually QD QD memo 28 mh/y®

8Costs are included in ORNL overhead charges. No direct D& Program funding is requifed.

LT~V



Table 2. Routine maintenance activities - Fission Product Develbpment Laboratory

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD records 140 mh/y
Cell ventilation exhaust filter Semiannually WMRAD QA printout 180 mh/y
replacement
Health Physics instrument Quarterly (or WMRAD Program 180 mh/y
maintenance calibration as required) maintenance
records >
>
Maintenance of heating/cooling As required P&E P&E Report 1216 80 mh/y
systems
Maintenance of overhead bridge Semiannually P&E P&E Report 1216 10 mh/y
crane
Maintenance materials Annually WMRAD WMRAD records $10,000

Building utilities Annually WMRAD » WMRAD records $ 5,000
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10. COST AND SCHEDULE

(a) Annualized costs (

Annualized manpdwer requirements Man-Years _Cost
Surveillance activities 0.32 $ 32K
Routine maintenance 0.30 30K
Supervisory oversight 0.60 60K
Total . 1.22 $122K
Annual materials requirements _Cost
Filterﬁ/miscellaneous supplies $12K
Utilities __6K
Total | SISK

Anticipated major repairs/improvements

None

(b) Projected resource requirements by year of expenditure

Fiscal year cost ($ x 103)

93 94 95 96 97 98 99 00 01 02

Surveillance 32 34 35 35 a a a a a a
Maintenance 30 32 33 33 a a a a a a
Supervision 60 63 66 66 a a a a a a
Planning 0 0 0 0 a a a a a a
Materials 12 13 13 13 a a a a a a
Projects 0 0 0 0 a a a a a a
Utilities 6 6 7 7 a a a a a a

Total 140 148 154 154 a a a a a a

%Project phase of facility decommissioning occurs during this year. S&M resource
needs have been combined with project decommissioning budget.
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Isotope/Waste Facilities

1. FACILITY NAME: Metal Recovery Facility
2. LOCATION: Building 3505 (Bethel Valley)
3. SERVICE DATES: 1952-1960
4, FACILITY STATUS: Inactive/Oécupied; Building controlled by CTDV
(K. W. Haff)
5. FACILITY DESCRIPTION:
(a) Operating History - The MRF was a pilot- and small-scale production

(b)

(c)

(d)

nuclear fuel reprocessing plant used for the processing of various
waste solutions, scrap, and miscellaneous fuel elements for the
recovery of uranium, plutonium, neptunium, and americium. The
facility was shut down in 1960, after some 25 different processing
campaigns, due to the lack of secondary containment.

Physical Description - The MRF is a one-story metal-sided building,
approximately 90 ft long x 70 ft wide x 24 ft high. The building
consists of seven concrete or concrete-block cells (which are
secured and maintained under negative pressure, with ventilation
through HEPA filters), makeup area, offices, storage area, and
control room. A below-grade concrete dissolver pit and fuel-
handling canal are located inside and adjacent to the building,
respectively, both with controlled access.

Current Condition - The building structure is basically sound
although gradually deteriorating with time. The major structural
deficiencies are associated -with the roof, which is of light
construction, and interior wall sections. All equipment has been
removed from the process cells, control room, and makeup area. The
facility has few special features for contamination control,
although it does have an upgraded cell ventilation system. The
canal and dissolver pit have been stabilized and placed in a
monitored, controlled standby condition.

Radiological Hazards - The process cells are internally
contaminated, primarily along lower walls. The majority of this
activity is due to long-lived TRU surface contamination present.
Beta-gamma radiation levels are generally much less than 100 mR/h.
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(e) Occupancy - The area is being utilized in support of decommissioning
operations. The MRF is located in a central area of the main ORNL
complex, adjacent to several active facilities.

SECURITY/PROTECTION SYSTEMS:

The MRF is within the ORNL Bethel Valley secured area. Building and
grounds are posted as restricted access and radiation/contamination areas.
The facility is protected by a fire alarm and sprinkler system.
SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

From FY 1984 - FY 1987, decommissioning operations were undertaken at the

MRF. These activities consisted of process equipment removal, cell,
canal, and dissolver pit decontamination, and associated facility upgrades
and modifications. The initial cell decontamination operations are

planned for FY 1992 through FY 1994, with the potential for additional
facility dismantlement beyond that time. During this project phase,
routine S&M must still be continued. Final decommissioning of the canal
and dissolver pit will be integrated with the decommissioning of the other
waste tanks at ORNL and will be deferred until that project is undertaken.
Limited funds for routine surveillance will be required after building
decontamination until ownership is transferred to an active program or the
facility is totally dismantled.




Table 1. Surveillance activities - Metal Recovery Facility

Manpower
resource
Activity Frequency Responsibility Documentation : requirement
1. Routine inspection Daily WMRAD MRF shift check 400 mh/y
: (WMRAD-RA-201-G)
(a) Visual of building
(b) Negative pressure in cells
(c) HEPA filter pressure drop
2. Radiological surveillance RP RP Section
database
(a) Routine smear surveys Weekly 300 mh/y
(b) Surveillance of maintenance As 40 mh/y »
activities required b
(c) Surveillance of material As 10 mh/y
transfers required
3. Safety inspection Semi - WMRAD WMRAD memo 5 mh/y®?
annually
4, Fire safety inspection LP Inspection and 4 mh/y®
protection
report
(a) extinguisher pressure check Monthly
(b) repressurize extinguishers Annually

8Costs are included in ORNL overhead charges. No direct D&D Program funding is required.



Table 1. Surveillance activities - MRF (Continued)
Page 2
Manpower
resource
Activity Frequency Responsibility Documentation requirement
5. Fire sprinkler system test Semiannually LP Inspection report 5 mh/y®
of sprinkler systems
6. HEPA filter DOP testing Semiannually QD WMRAD printout 4 mh/y®
annually
(or after
replacement)
7. Routine security patrol Daily LP Daily security a
report
8. Process/ventilation stream Continuous WMRAD WOCC records . e

monitoring

8Costs are included in ORNL overhead charges.

No direct D&D Program funding is required.

ve-v



Table 2. Routine maintenance activities - Metal Recoverj Facility

Manpower

resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD memo 350 mh/y
Cell ventilation exhaust filter As required WMRAD QD printout 100 mh/y
replacement -
Health Physics instrumentation Quarterly WMRAD Program 8
maintenance/calibration maintenance

report

Maintenance of steam heatin Annually (or P&E P&E Report 1216 a
system : as required)
Maintenance materials Annually WMRAD WMRAD records $18,000
Building utilities Annually WMRAD WMRAD records $ 2,000

Costs are included in ORNL overhead charges. No direct D& Program funding is required.
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10. COST AND SCHEDULE

(a) Annualized costs

Annualized manpower requirements Man-Years Cost
Surveillance activities 0.29 ‘$ 50K
Routine maintenance 0.61 68K
Supervisory oversight 0.86 132K
Total 1.76 $250K
Annual materials requirements Cost
Filters/miscellaneous supplies $18K
Utilities 2K
Total $20K

Anticipated major repairs/improvements

None

(b) Projected resource requirements by year of expenditure

Fiscal year cost ($ x 103)

93 94 95 96 97 98 99 00 01 02

Surveillance 50 52 55 a a a a a 8 a
Maintenance 68 71 75 a a a a a a 8
Supervision 132 139 146 a a a a 8 a a
Planning 5 5 6 a a a a a a 8
Materials 18 19 20 a a a a 8 8 a
Projects 0 0 0 a 8 8 a a 8 a
Utilities 2 2 2 a a a 8 8 8 a

27580288 304  ® a a a s a 8

®Project phase of facility decommissioning occurs during this year. S&M resource
needs have been combined with project budget.

PRoutine S&M will be continued at this level until a reuse for the facility has
been identified and ownership has been transferred or the facility is
dismantled.
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Isotope[ﬂaéte Facilities

1. FACILITY NAME: Decontamination Facility

2. LOCATION: Building 9419-1 (ORNL Facilities at Y-12)

3. SERVICE DATES: 1958 to 1976

4, FACILITY STATUS: The decontamination facility is currently inaétive and
unoccupied, and under the control of the ETD (J. R. Montgomery).

5. FACILITY DESCRIPTION:
(a) Operating History - This faciiity was used to decontaminate equipment

(b)

(c)

(d)

and materials associated with the development of molten salt reactor
technology. ’

Physical Description - The facility consists of a building with
transite siding (starting to deteriorate 1in spots) and roof
constructed on a concrete pad. The building measures roughly 25 x
50 ft and is about 18 ft high. Floor drains in the building that
originally flowed by gravity to an open concrete pit about 60 ft
east of the building have been plugged. The pit is still used by Y-
12 for holdup of water accumulation from an adjacent waste oil tank
farm. An exit pipe from the pit also flows by gravity to the East
Fork of Poplar Creek (monitoring point #43). The pit is no longer
connected to the decontamination facility and is not included as
part of this facility.

Current Condition - The structure appears to be basically sound but
has started to show signs of deterioration. The building is a
storage site for idle equipment and miscellaneous items. The open
pit appears to be free of gross leaks and collects rainwater. Excess
collection is automatically drained to the creek. The level of water
in the pit fluctuates.

Radiological Chemical Hazards - The interior of the building is
designated as a regulated zone and possibly contains low levels of
alpha contamination which has not been confirmed by a recent survey.
No tritium contamination above the ORNL action limit of 1000 dpm/100
cm® has been found. Samples taken by Industrial Hygiene for PCBs,
fluoride, ammonia, benzene, and beryllium do not indicate any
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chemical contamination of the facility. It should be noted that no
surveys or sampling have been done at high levels near the roof and
the exhaust fan. (This facility was used to steam clean parts and
equipment associated with radionuclides and beryllium.)

(e) Occupancy - The facility is unoccupied with personnel access only on
an infrequent basis. The site is located within a central area of
the ORNL facilities at Y- 12,

SECURITY/PROTECTION SYSTEMS:

Building 9419-1 is within the ORNL complex at Y-12. The building is locked
and posted with respect to radiation/contamination zones.

SURVEILLANCE ACTIVITIES:
See Table 1 for details of surveillance activities.
ROUTINE MAINTENANCE:

The only routine maintenance anticipated is repair of steam lines that
occasionally leak through. All steam, water, and electricity have been
shut off to the building. See Table 2 for details of routine maintenance
activities.

ANTICIPATED REPAIRS/IMPROVEMENTS

A thorough survey will be required before equipment can be removed or
asbestos abatement performed. Special attention should be given to the
high beams, exhaust fan and interior roof surfaces. Sampling of the water
which occasionally collects inside the building, now that the floor drains
have been plugged will be requested.



Table 1. Surveillance activities - Decontamination Facility (9419-1)

Manpower
resource
Activity Frequency Responsibility Documentation requirement
1.  Routine surveillance ‘Monthly ETD ETD files 60 mh/y
2. Radiological surveillance Semiannually ESCH Radiation survey 60 mh/y

data sheets

6E-V




Table 2. Routine maintenance activities - Decontamination Facility (9419-1)

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and As required ETD/P&E ETD files 60 mh/y
repair
Maintenance materials Annually ETD ETD files $1000

0ov-v
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10. COST AND SCHEDULE:

(a) Annualized costs
Annualized manpower requirements Man-Years _Cost
Surveillance activities 0.03 $ 3K
Routine maintenance 0.03 3K
Supervisory oversight 0.05 5K
Total 0.11 $ 11K
Annual materials requirements _Cost
Miscellaneous ‘ $ 1K
Anticipated major repairs/improvements _Cost
Characterization . § 5K
Sampling _20K
" Total $25K
(b) Projected resource requirements by year of expenditure
Fiscal year cost (§ x 103)
93 94 95 96 97 98 99 00 01 02
Surveillance 3 3 3 3 3 3 3 3 3 3
Maintenance 3 3 3 3 3 3 3 3 3 3
Supervision 5 5 6 6 6 6 6 6 6 6
Planning 0 0 0 0 0 0 0 0 0 0
Materials 1 1 1 1 1 1 1 1 1 1
Projects 0 25 0 0 0 0 0 0 0 0
Utilities 0 0 0 0 0 0 0 0 0 0
12 37 13 13 13 13 13 13 13 13
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Reactor Facllities

1.

2.

FACILITY NAME: Molten Salt Reactor Experiment

LOCATION: Building 7503 (Melton Valley)

SERVICE DATES: 1965-1969

FACILITY STATUS: Inactive/occupied; reactor building controlled by WMRAD
(M. K. Ford) .

FACILITY DESCRIPTION:

(a)

(b)

(e)

Operating History - The MSRE was a single-region, unclad-graphite-

‘moderated, homogeneous-fueled reactor built to investigate the

practicality of the molten salt reactor concept for central power
station applications. It was operated from June 1965 to December
1969 at a nominal full-power level of 8 MW. The circulating fuel
solution was a mixture of lithium-, beryllium-, and zirconium-
fluoride salts, containing uranium fluoride as the fuel. Reactor
heat was transferred from the fuel salt to a similar coolant salt
and then dissipated to the atmosphere.

Physical Description - The primary reactor components, the reactor
vessel, auxiliary equipment, fuel drain tanks, and fuel storage
tanks are located below-grade in reinforced concrete cells. Access
to these cells is through removable concrete roof plugs. The
reactor and associated equipment are housed in a steel and concrete
structure approximately 80 x 157 x 33 ft tall, with special
containment features. Containment ventilation is provided by
centrifugal fans located at the base of a 100-ft steel discharge
stack. Before discharge, the air passes through roughing and HEPA

filters. Ancillary facilities include an office building
(Bldg. 7509), a diesel generator house, utility building, blower
house, cooling-water tower, and vapor condensing system, Heat

dissipation was provided by a salt-to-air radiator, exhausting
through a discharge stack.

Current Condition - Following shutdown, the fuel and coolant salts
were drained to storage tanks within the containment cells and
isolated. Although the stored coolant salt needs little attention,
the fuel salt (4650 kg), contained in two criticality-safe tanks,
requires annual heating to a temperature well below the molten state
to allow recombination of fluorine gas released by radiation
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effects. The reactor and drain-tank cells are sealed and the top
shield blocks secured. These cells, as well as the reactor bay
area, are maintained under a slight negative pressure. The building
and ancillary facilities are structurally sound, with only isolated
areas of deterioration.

(d) Radiological Hazards - The most significant contaminated areas in the
MSRE are in and adjacent to the reactor vessel and fuel storage
cells. Exposure rates of up to 2200 R/h have been measured in the
reactor vessel, principally due to fission products and neutron-
induced radioactivity. The remaining ancillary cells, process
piping, and other process-related equipment are internally
contaminated. The accessible areas of the building, including the
reactor bay, are generally uncontaminated. No significant spread of
contamination or personnel exposure has occurred since final
shutdown.

(e) Occupancy - Portions of the building are being utilized by other ORNL
Divisions for research, workshop, and storage space. Maintenance
funds are allocated from each of the participating divisions. The
MSRE is in a remote location of the ORNL site, with minimal
nonroutine personnel access.

SECURITY/PROTECTION SYSTEMS:

The MSRE is in the ORNL Melton Valley restricted area. The buildings and
grounds are ©posted with respect to access restrictions and
radiation/contamination areas. The building is protected by a fire alarm
and sprinkler system.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

PROJECTS /CONTINGENCY PROJECTS:

Migration of radiation adjacent to the drain tank cell, coupled with a
possibility of uranyl fluoride present in the vent house (line 518),
dictate actions to deter or eliminate the mechanisms responsible.
Sampling/measurements/analyses will be initiated to determine further

corrective action. FY 1993 and FY 1994 will require significant resources
not yet determined by the aforementioned analyses.



Table 1. Surveillance activities - Molten Salt Reactor Experiment

Manpower/Resource
resource
Activicy Frequency Responsibility Documentation requirement (mh/y)
Waste Operations surveillance
(a) Stack vacuum Continuous WMRAD WOCC log and DMC 520 mh/y
(b) Stack activity Continuous WMRAD WOCC log and DMC
(c) Personnel radiation Continuous WMRAD WOCC log and DMC
monitoring
(d) Sump levels Continuous WMRAD WOCC log and DMC
(e) Drain tank temperature Continuous WMRAD WOCC log and DMC
() RDT cell pressure Continuous WMRAD WOCC log and DMC
(g) Instrument failure alarm Continuous WMRAD WOCC log and DMC
Routine inspection
(a) Visual of building Daily WMRAD Facility log and 870 mh/y
DMC
(b) Prepare/maintain . Annually WMRAD Facility log and
inspection procedures DMC

S%-V



Table 1. Surveillance activities - MSRE (Continued)
Page 2
Manpower
resource
Activity Frequency Responsibility Documentation requirement
3. Annual surveillance 700 mh/y
(a) Reheat of fuel and flush Annually WMRAD Annual checksheets
salts and DMC
(b) Reactor and drain tank Annually WMRAD Annual checksheets
cells leak test and DMC >
(c) Sump pump operability Annually WMRAD Annual checksheets &
(d) ‘Ventilation system check Annually WMRAD Annual checksheets
and DMC
(e) Verify switches and valves Annually WMRAD Annual checksheets
: and DMC
£) Review routine inspection Annually WMRAD Annual checksheets
and maintenance records : and DMC
(g) Prepare/maintain surv, Annually WMRAD Annual checksheets

procedures annually

and DMC




Table 1. Surveillance activities - MSRE
Page 3 ’

(Continued)

Manpower
: resource
Activity Frequency Responsibility Documentation requirement
4, Radiological surveillance 600 mh/y
(a) Routine inspections Weekly RP RP database
(b) Surveillance of maintenance As required RP RP database
activities and material
transfers
- v
5. Safety inspection Semiannually WMRAD WMRAD memo 10 mh/y? 5
6. Fire safety inspection Monthly LP Inspection and 4 mh/y®
protection report
7. Fire sprinkler system test Annually LP Inspection report of 6 mh/y?
' sprinkler systems
8. HEPA filter DOP testing Annually QD WMRAD printout 8 mh/y?
(or after
replacement)
9. Overhead crane inspection When operated QD QD memo 8 mh/y®?
10. Routine security patrol Daily LP Daily security report a

8Costs are included in ORNL overhead charges.

No direct D&D Program funding is required.



Table 2.

Routine maintenance activities - Molten Salt Reactor Experiment

Manpower

resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD records 600 mh/y
Exhaust filter changes Annually WMRAD QD printout 200 mh/y
replacement (or as required)
Health Physics instrument Quarterly (or WMRAD Program 200 mh/y
calibration/maintenance/repair as required) maintenance >

records &

I&C maintenance/calibration As required 1&C I&C pm cards 250 mh/y
Maintenance of heating/cooling Quarterly (or P&E P&E Report 1216 150 mh/y
systems as required)
Maintenance of overhead bridge Semiannually P&E P&E Report 1216 80 mh/y
crane
Maintenance materials Annually WMRAD WMRAD records $21,000
Utilities Annually WMRAD WMRAD records $63,000
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10. COST AND SCHEDULE

(a) Annualized costs

Annualized manpower regqirements Man-Years Cost
Surveillance activities 1.30 $135K
Routine maintenance. 0.71 74K
Supervisory oversight 0.50 63K
Total 2.51 $372K
Annual materials requirements Cost
Filters/miscellaneous éupplies $ 21K
Utilities 63K
Total $ 84K
Anticipated major repairs/improvements Cost
Radiation migration study/stabilization  $400K (FY-93)
Contingency $300K (FY-94)

50K/yr (after)

(b) Projected resource requirements by year of expenditure

Fiscal year cost ($§ x 103)

93 94 95 96 97 98 99 00 01

Surveillance 135 142 149 149 149 a a a a a
Maintenance 74 78 82 82 82 e 2 a 8 8
Supervision 63 66 70 70 70 a a a a a
Planning 32 34 35 35 35 8 8 8 a 8
Materials 21 22 23 23 23 a a a a a
Projects 252 401 155 55 55 a a a a a
Utilities 63 66 70 70 70 a a a a a
Total 640 809 584 484 484 a a a a

®No S&M costs will be incurred during site decommissioning activities.
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Reactor Facilities

1.

2.

FACILITY NAME: ORNL Graphite Reactor (OGR)

LOCATION: Building 3001 (Bethel Valle&)

SERVICE DATES: 1943-1963

FACILITY STATUS: Inactive/occupied; reactor building controlled by WMRAD

(M. K. Ford); facility open to public as a Registered National Historical
Landmark

FACILITY DESCRIPTION:

(a)

(b)

(c)

Operating History - The OGR was the first reactor constructed at
ORNL, being placed in service in 1943, at a 1-MW power level. 1In
1944, improvements in the cooling system and fuel cladding allowed
the power level to be increased to an average level of 3.6 MW. The
reactor was successfully operated for 20 years and was shut down in
November 1963. 1In September 1966, the OGR was designated as a
National Historical Landmark.

Physical Description - The OGR was an air-cooled, graphite moderated
and reflected, heterogeneous, natural-uranium-fueled reactor. The
moderator assembly is a 24-ft cube of graphite blocks, with spaces
allowed for experimental access, thermo-couples, and fuel slugs.
The fuel channels extend through the block for fuel loading and
unloading operations as well as providing for coolant air flow. The
assembly is surrounded by a 7-ft thick reinforced concrete shield.

Coolant air was supplied through underground concrete ducts to the
inlet manifold where it was routed through the fuel channels to the
exhaust manifold. Exhaust air was then passed through underground
concrete ducts to a filter house (Bldg. 3002) for HEPA filtration
prior to exhaust through the fan house (Bldg. 3003) to a 200-ft
concrete stack (Stack 3018).

Current Condition - Boron-steel rods were inserted into the reactor
at shutdown to assure that the reactor could not go critical and all
control and safety rods were disabled. The fuel was removed in
1966. The facility is structurally sound, although some level of
building deterioration is occurring including the ventilation duct
area. A negative pressure is maintained within the reactor, and the
exhaust is vented though the stack.



(d)

(e)
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Radiological Hazards - Although the fuel has been removed from the
OGR, the reactor is contaminated with fission products, traces of
plutonium, %%C, and 5Fe. Exposure levels at the face of the
graphite assembly are in the range of 2-4 R/h. '

The concrete exhaust air ducts, filter house, and fan house are
contaminated, primarily with 37cs and 9sr (80-500 mR/h). The
remainder of the facility (offices and public areas in Bldg. 3001 is
generally uncontaminated, with only a few isolated and restricted
areas of elevated activity.)

Occupancy. - Most of the office and workshop areas in Bldg. 3001 are
occupied by personnel from the WMRAD, P&E Division, and a few
research groups. In addition, a large portion of the facility has
been altered to allow public access to view the reactor face and
ORNL visual displays. Maintenance of these occupied portions of the
building is provided by other programs. The OGR is located in the
northern portion of the main ORNL complex, adjacent to several
active facilities. *

SECURITY/PROTECTION SYSTEMS:

With the exception of the public viewing area, the OGR is within the ORNL
Bethel Valley secured area. The building and grounds are posted with
respect to access restriction and radiation/contamination zones. The
facility is protected by a fire alarm and sprinkler system.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

Abatement of asbestos and decontamination of areas is planned. Also,
residual oils remain in some abandoned equipment from past experiments
used during reactor operation and need to be disposed of by Hazardous
Waste Operations,



Table 1. Surveillance activities - ORNL Graphite Reactor

Manpower
resource
Activity Frequency Responsibility Documentation requirement
Routine inspection WMRAD LITR - Bldg. 3001 600 mh/y
shift check sheet
(UCN 10593)
(a) Visual of Building Daily
(b) Waste container inspection Daily >
(c) Elevator alarms Weekly n
(d) Steam heater check (when Daily w
applicable)
(e) Containment negative pressure Daily
(£) Alr blower check Weekly
(g) Auxiliary blower Monthly
(h) Exhaust. duct visual Weekly
(1) Exit duct inspection Monthly
(j) Radiation monitoring system Weekly
check
Radiological surveillance As required WMRAD WMRAD, Radiation 270 mh/y®

. Protection Section
database; Air
(a) Radiation surveillance 3 times a sheet (UCN-3367)
week .




Table 1. Surveillance activities - OGR (Continued)

Page 2
Manpower
resource
Activity Frequency Responsibility Documentation requirement
3. Instrumentation Inspection Quarterly I&C I&C records 20 mh/y®
4. Safety inspection Biannually WMRAD WMRAD memo 5 mh/y®
5. Fire safety inspection Quarterly LP Inspection and 4 mh/y®
' protection report
6. Fire sprinkler system check Annually LP Inspection report of 6 mh/y®
sprinkler system
7. HEPA filter DOP testing Semiannually Qb EHP printout 6 mh/y?
(or after (UCN-4556)
replacement)
8. - Overhead crane inspection Annually QD QD memo 28 mh/y
9. Routine security patrol Daily LP Daily security report a

8Costs are included in ORNL overhead charges.

No direct D&D Program funding is required.

G-V



Table 2.

Routine maintenance activities - ORNL Graphite Reactor

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD/P&E records 625 mh/y
Exhaust filter changes Annually (or WMRAD QD records 100 mh/y
as required)
Health physics instrument/ As required WMRAD Program maint. 230 mh/y
maintenance repair records
Maintenance of heating/cooling Quarterly (or P&E P&E Report 1216 430 mh/y
systems as required)
Maintenance of building cranes Annually P&E P&E Report 1216 194 mh/y
Maintenance materials Annually WMRAD WMRAD records $ 14,000

6G-V
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10. COST AND SCHEDULE

(a) Annualized costs

Annualized manpower requirements Man-Years Cost
Surveillance activities 0.29 $ 30K
Routine maintenance 0.81 84K
Supervisory oversight 0.56 55K

Total 1.78 $§179K
Annual materials requirements Cost
Filters/miscellaneous supplies S 14K

Total $ 14K
Anticipated major repairs/improvements Cost
0il Sampling/Analysis of Abandoned $ 10K

Cryogenic Experiment
Asbestos Abatement 250K

Total $340K

(b) Projected resource requirements by year of expenditure

Fiscal year cost ($ x 103)

93 94 95 96 97 98 99 00 01 02

Surveillance 30 32 33 33 33 33 33 33 33 33
Maintenance 84 88 93 93 93 93 93 93 93 93
Supervision 55 58 61 61 61 61 61 61 61 61
Planning 33 35 36 36 36 36 36 36 36 36
Materials 14 15 15 15 15 15 15 15 15 15
Projects 34 179 125 60 60 60 60 60 60 60
Utilities 0 0 o 0 0 0 0 0 0 0

Total 250 407 363 298 298 298 298 298 298 298
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Reactor Facilities

1.

2.

FACILITY NAME: Low-Intensity Test Reactor (LITR)

LOCATION: Building 3005 (Bethel Valley)

SERVICE DATES: 1951-1968

FACILITY STATUS: Inactive/occupied; reactor building controlled by WMRAD
(M. K. Ford)

FACILITY DESCRIPTION:

(a)

(b)

(c) .

Operating History - In 1951, the LITR was converted from a hydraulic
mockup of the materials testing reactor (later built in Idaho) to an
operating reactor for the purpose of supplying a variety of
irradiation facilities for ORNL and other research groups. The LITR
was a water-moderated- and cooled-reactor using enriched uranium as
fuel and beryllium as a reflector. The reactor was originally
designed for 500-Kw power level but was converted to a 3-MW testing
reactor prior to permanent shutdown in 1968.

Physical Description - The LITR tank is made up of five cylindrical
steel and aluminum sections, connected by gasketed flanges, and
contains the reactor controls, coolant pipes and the reactor
internals. All but the lowest tank section is above ground. The
enclosure for the reactor is not an integral building but is a
composite of essentially independent rooms built on an as-required
basis. The facility is primarily of steel and 70 x 62 x 57 ft. As
the reactor passed through stages from hydraulic testing reactor to
a training and test reactor, shielding was added consisting of a
thin layer of borated plastic surrounded by loose-stacked concrete
blocks and river sand (10-ft thick total). Heat dissipation for the
final design was provided by two 1-MW water-to-air heat exchangers
and one 1-MW water-to-water heat exchanger (Site 3077). Two 18,000-
gal retention ponds, originally used for holdup of slightly
contaminated wastewater, were located 350 ft east of the reactor
building. These ponds were filled in and stabilized in 1970.

Current Condition - The LITR fuel was removed as part of the reactor
shutdown. However, the beryllium reflector and other reactor vessel
components still remain in the vessel. A slight negative pressure
is continuously maintained in the building, with exhaust routed to
the Bulk Shielding Reactor (BSR) off-gas system. Those portions of
the facility not normally occupied are gradually deteriorating with
time.
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(d) Radiological Hazards - As mentioned above, all the internal
radioactive and contaminated components of the reactor (except the
fuel and shim rods) are still in place. Interior surfaces of the
reactor tank and primary water piping are contaminated with
radioactive corrosion products and traces of long-lived fission
products. It is suspected that the concrete-block- and sand-
.shielding materials are contaminated and contain some quantities of
induced radioactivity due to neutron leakage around the borated
plastic shield. All areas of the building that are normally
occupied are uncontaminated and outside any radiation zones.

(e) Occupancy - The east and west rooms and the old control room are
currently being utilized on a full-time basis by the P&E Division
and the I&C Division as shops. Maintenance of these occupied areas
is provided by other programs. The LITR is located on the north
side of the main ORNL complex, adjacent to several active
facilities.

SECURITY/PROTECTION SYSTEMS:

The LITR is within the ORNL Bethel Valley secured area. The building and
grounds are ©posted with respect to access restrictions and
radiation/contamination zones. The facility 1is protected by a fire
sprinkler system.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS :

OSHA Compliance Upgrades, Repair of the Control Room roof, and preventative
maintenance on the Trane Coolers are anticipated.



Table 1. Surveillance activities - Low-Intensity Test Reactor

Manpower
‘resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection WMRAD LITR - Building 3001 200 mh/y
(a) Visual of building Daily
(b) Steam heater check (when Daily
applicable)
(c) Absolute filter pressure Daily
drop
(d) Radiation monitoring system Daily
check
2. Radiological surveillance WMRAD
2>
(a) Smear surveys of reactor Weekly WMRAD, RP Section 85 mh/y 3
bay and shops
(b) Inspection of radiation Weekly Air monitoring data 85 mh/y
monitors sheet (UCN-3367)
3. Off-gas monitoring (BSR) Continuous WMRAD WOCC records 8
4, Safety inspection Semiannually WMRAD WMRAD memo 5 mh/y®
5. Fire safety inspection Quarterly LP Inspection and 4 mh/y®

protection report

8Costs are included in ORNL overhead charges.

No direct D& Program funding is required.



Table 1. Survelllance activities - LITR (Continued)

Page 2
Manpower
resource
Activity Frequency Responsibility Documentation requirement
6. Fire sprinkler system check Annually LP Inspection report of 6 mh/y®?
sprinkler system
7. HEPA filter DOP testing (BSR) Semiannually QD WMRAD printout 16 mh/y®
(or after
replacement)
8. Overhead crane inspection Annually QD QD memo 32 mh/y®
9. Routine security patrol Daily - LP Daily security a

report

8Costs are included in ORNL overhead charges.

No direct D&D funding is required.

09-v



Table 2. Routine maintenance activities - Low-Intensity Test Reactor

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD records 172 mh/y
Health Physics instrument Quarterly (or WMRAD Program maintenance 40 mh/y
maintenance and repair as required) records
Maintenance of heating/cooling Quarterly (or P&E P&E report 1216 80 mh/y
as required)
Maintenance of overhead Semiannually - P&E P&E Report 1216 40 mh/y
bridge crane
Maintenance materials Annually WMRAD WMRAD records $14,000
Utilities Annually WMRAD WMRAD records $17,000

19-V



A-62

10. COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years Cost
Surveillance activities 0.22 $ 22K
Routine maintenance 0.26 25K
Supervisory oversight 0.66 65K
Total 1.14 $112K
. Annual materials requirements Cost
Filters/miscellaneous supplies $14,000
Utilities 17,000
Total $31,000
Anticipated major repairs/improvements Cost
OSHA Compliance Upgrades $ 42K
Control Room roof repair 32K
Trane Cooler maintenance 30K
Total $104K
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 96 97 98 99 00 01 02
Surveillance 22 23 26 26 24 24 24 24 24 24
Maintenance 25 26 28 28 28 28 28 28 28 28
Supervision 65 68 72 72 72 72 72 72 72 72
Planning 33 35 36 36 36 36 36 36 36 36
Materials 14 15 15 15 15 15 15 15 15 15
Projects 42 50 50 50 50 50 50 50 50 50
Utilities 17 18 19 19 19 19 19 19 19 19
Total
218 235 244 244 244 244 244 244 244 244
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Reactor Facilities

1.

FACILITY NAME: Homogeneous Reactor Experiment (HRE)

LOCATION: Building 7500 (Melton Valley)

SERVICE DATES: 1957-1961

FACILITY STATUS: Inactive/occupied; reactor building controlled by WMRAD
(M. K. Ford)

FACILITY DESCRIPTION:

(a)

(b)

Operating History - The facility was originally constructed (1951)
to house the HRE-1, the first of two experimental aqueous
homogeneous reactors to be developed for nuclear power application
analysis. 1In 1953, a decision was made to replace HRE-1 with a new
experiment (HRE-2), and the second reactor was constructed during
1953-1956. The HRE-2 was a two-region reactor containing 93 percent
enriched 25y [U,SO, + CUSO, + DpS0O, in heavy water (Dz0)] as the fuel,
surrounded by a blanket region of D,0. The reactor, which included
an on-line chemical processing plant, reached criticality in 1957,
operating for most of its active life at nominal full-power level of
5 MW. Shortly after full-power operation was achieved, a hole
developed in the reactor core tank, allowing mixing between the fuel
and blanket regions. After extensive repair efforts failed, the
reactor continued to operate with fuel in both regions. The reactor
was shut down in April 1961 after approximately 16,295 MWh of
operation. : ;

Physical Description - The HRE-2 was a complex experimental reactor
system principally housed in three below-grade steel-lined concrete
cells, within a steel and reinforced-concrete structure (90 x 105 x
42 ft high). The reactor cell contained the fuel and blanket
systems, consisting of the reactor vessel, high-and-low pressure
circulating loops, heat exchangers, and an off-gas handling system.
A portion of the fuel flow was circulated through the chemical
processing plant, also located in shielded cells, providing
continuous removal of impurities from the fuel solution. Process
liquid waste was handled and treated at the HRE through a separate
concrete waste-evaporator building. Gaseous wastes were treated in
the main building and vented through a 100-ft steel stack. Primary
reactor heat removal was through a steam-to-air heat exchanger
located on the building roof. Auxiliary heat dissipation was
provided by a wooden water-to-air heat exchanger, located west of
the reactor building (Site 7554). ’
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(c) Current Condition - During 1961-62, the reactor fuel and heavy water
were recovered from the system and the facility placed in standby
condition. Portions of the reactor core vessel were removed in
later 1962 for studies. The reactor, chemical plant, and the
auxiliary systems remain as left at that time. A portion of the
chemical process cells have been altered to accommodate other
research programs during the period from 1963 to the present. The
reactor building is strucurally sound, with only isolated areas of
deterioration. The liquid-waste storage pond has been filled and
covered with asphalt to reduce radionuclide transport. However, the
condition of the storage pond, as well as the other ancillary
facilities (waste evaporator, cooling tower, and decontamination
pad), is deteriorating over time.

(d) Radiological Hazards - The most highly contaminated portions of the
reactor system are located in the reactor cell. This cell was
routinely flooded during maintenance operations, resulting in
widespread contamination of cell walls and equipment surfaces.
Exposure levels up to 600 R/h have been measured in the cell area.
The contaminants are believed to be primarily %9Sr and ¥Cs. The
estimated inventory of fission and corrosion products remaining in
the process piping is 30-40 kg. Personnel accessible areas outside
the reactor and process cells are relatively free of contamination,
with only isolated areas of elevated activity remaining. Of the
ancillary facilities, the waste evaporator and holding pond are
known to contain significant quantities of radionuclides but have
not been adequately characterized to date.

(e) Occupancy - Offices in the main building are currently occupied by
members of the P&E Division. Adjacent buildings are either
unoccupied or are occupied MK Ferguson contractor personnel.
Maintenance funds for these areas are provided by those groups for
upkeep and operation of the part of the facilities they occupy. The
site is in a remote location of the ORNL site, with minimal
nonroutine personnel access.

SECURITY/PROTECTION SYSTEMS:

The HRE is in the ORNL Melton Valley Access Area. The buildings and
grounds are posted with respect to access restrictions and
radiation/contamination areas. The building is protected by a fire alarm
and sprinkler system.
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SURVEILILANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

Several special maintenance activities are planned at the HRE to provide
safe inactive status while awaiting facility disposition. Included are:

adding an absorber pit cover to the charcoal bed, adding a LLLW holdup
tank and piping, and installing a level manometer in the reactor cell.



Table 1. Surveillance activities - Homogeneous Reactor Experiment

Manpower
resource
Activity Frequency Responsibility Documentation requirement
Routine inspection WMRAD Surveillance check 250 mh/y
list for the HRE
(a) Visual of building Weekly
(b) Sump pumps operation Weekly
(c) Sump activity levels Weekly
(d) Off-gas filter pressure Weekly
» drop
(e) Storage pool radiation Weekly »
level o
(£) Storage pool water level Weekly @
(g) Auxiliary containment fan Weekly
check
(h) Air compressor check Weekly
Radiological surveillance WMRAD WMRAD, RP Section 126 mh/y
data base
(a) Smear surveys of reactor bay Weekly

(b)

and offices

Surveillance of maintenance
activities and material
transfers

As required




Table 1. Surveillance activities - HRE

(Continued)

Page 2
Manpower
resource
Activity Frequency Responsibility Documentation requirement
3. Safety Inspection Semiannually WMRAD WMRAD memo 5 mh/y®
4, Fire safety inspection Quérterly LP Inspection and 8 mh/y®
protection report
5. Fire sprinkler system test Annually LP Inspection report 6 mh/y?
of sprinkler system
6. HEPA filter DOP testing Semiannually QD EHP printout 8 mh/y®
(or after
replacement)
8. Overhead crane inspection Annually QD QD memo 28 mh/y?
9. Routine security patrol Daily LP Daily security a

report

8Costs are included in ORNL overhead charges. No direct D&D Program funding is required.
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Table 2. Routine maintenance activities - Homogeneous Reactor Experiment

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required WMRAD/P&E WMRAD records 528 mh/y
Exhaust filter changes Every 5 years WMRAD QD printout 50 mh/y
(or as
required)
Health physics instrument Quarterly (or WMRAD Program maintenance 100 mh/y
maintenance/repair as required) records
Maintenance of heating/cooling Quarterly (or P&E P&E Report 1216 141 mh/y
systems as required)
Maintenance of overhead bridge Semiannually P&E P&E Report 1216 100 mh/y
crane
Maintenance materials Annually WMRAD WMRAD records $10,000
Utilities Annually WMRAD WMRAD records $55,000

89-V



A-69

10. COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years Cost
Surveillance activities 0.21 $ 21K
Routine maintenance 0.44 46K
Supervisory oversight 0.60 60K
Total 1.25 $127K
Annual materials requirements Cost
Filters/miscellaneous supplies $ 10K
Utilities $ 55K
Total $ 65K
Anticipated major repairs/improvements Cost
Charcoal Bed Cover $ 15K
LLLW Holding Tank Piping 30K
Install Level Manometer in Reactor Cell 15K
Total $ 60K
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 96 97 98 99 00' 01 02
Surveillance 21 22 23 23 a a a a a 8
Maintenance 46 48 51 51 a 8 a a a a
Supervision 60 63 66 66 a 8 8 a 8 a
Planning 33 35 36 36 a -8 a a a a
Materials 10 11 11 11 a 8 a a a a
Projects 66 110 50 50 a 8 8 8 8 8
Utilities 55 58 61 61 a a a a a a
291 347 298 298 a o a a a .8

Total

8No S&M costs will be incurred during site decommissioning activities.
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Reactor Facilities

1.

2.

FACILITY NAME: Oak Ridge Research Reactor (ORR)

LOCATION: Building 3042 (Bethel Valley)

SERVICE DATES: 1957-1987

FACILITY STATUS: The ORR is inactive and controlled by the WMRAD
(M. K. Ford).

FACILITY DESCRIPTION:

(a)

(b)

(c)

Operating History - The ORR was placed in service in March 1958 until
the summer of 1960 at 20 MW. Improvements to the cooling system
allowed an increase in power level to 30 MW from 1960 through
shutdown in 1987. The reactor was successfully operated for 29
years.

Physical Description - The ORR was a light-water-moderated and
cooled, beryllium and water reflected research reactor designed and
built for use as a general purpose research tool. The reactor core
was a heterogeneous type which used enriched uranium fuel in the
form of aluminum-clad, aluminum-uranium-alloy fuel plates. A fuel
element consisted of either 18 or 19 plates. Reactor heat was
transferred from the fuel by light water and dissipated .to the
atmosphere.

The reactor shielding pools and associated equipment located within
the main building and heat removal systems are located in adjacent
buildings and underground (piping) northeast of Building 3042.

Containment ventilation is provided dynamically as a partially leak-
tight structure. A controlled amount of air is exhausted from the
building at a rate sufficient to ensure inflow of air at leakage
points. Building containment is actuated on high
radiation/contamination. An off-gas system is available for highly-
contaminated systems. HEPA filtration is supplied for both systems
and exhausts to the 3039 stack area.

Current Condition - All of the fuel, shim rods, and beryllium were
removed following shutdown. The examination hot cells have been
cleared of equipment remaining from reactor operations. The
facility 1is structurally sound, although certain areas are
deteriorating due to the age of the facility and materials of
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construction. Negative pressure is maintained on the main reactor
building and normal off-gas system is maintained on all abandoned
radioactive systems. Liquid wastes are managed according to waste
management practices (LLLW, process, spring, and sewer) at ORNL.
Solid waste is also managed according to standard ORNL waste
policies. Many items remaining at the facility consist of residual
contamination by activation or the fission process. The pools
provide demineralized water for storage of various abandoned
equipment. Several large experiments have been abandoned.in place
within Building 3042 and will require significant planning for
future cleanup efforts. The coolant system presents the largest
potential for deterioration due to stagnant water present in the
underground piping outside the main facility.

(d) Radiological Hazards - Although all fuel was removed from the
reactor, some fission products from a failed element and an
experiment malfunction, activation products, mainly from 80Cco in
reactor materials of construction are both present. Exposure levels
in the core were measured to be greater than 50,000 R/h, at contact
in the outlying process areas in the approximately 10 mR/h - 100
mR/h ranges, and regulated clean areas are basically background
(< 100 cpm, 20 cpm beta-gamma). Containment ducts are contaminated
with,137Cs, 905y, and 0Co (levels not quantified), with filter pit
areas similarly contaminated.

(e) Occupancy - The office spaces are occupied by WMRAD personnel.
Maintenance of these occupied portions of the building is provided
by other divisions funded through the RA section of the WMRAD. The
ORR is located in the northern portion of the main ORNL complex.

SECURITY/PROTECTION SYSTEMS:

The ORR is within the ORNL Bethel Valley secured area. The building and
grounds are posted with respect to access restrictions and
radiation/contamination areas. The facility is protected by fire alarm,
. sprinkler system, and FRCAS for radiological emergencies.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

-
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ROUTINE MAINTENANCE:
See Table 2 for details of routine maintenance activities.
ANTICIPATED REPAIRS/IMPROVEMENTS:

Remote monitoring of critical parameters to the WOCC will be necessary for
cost effective monitoring of the facility. These improvements will cost
approximately\$250K. ‘



Table 1.

Surveillance activities - Oak Ridge Research Reactor

Manpower
resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection

[Inside]

(a) Building visual Daily WMRAD ORR checksheet 200 mh/y
"(b) Water system checks Daily WMRAD ORR checksheet 120 mh/y
(c) S&1 supply Weekly WMRAD ORR checksheet 25 mh/y
(d) Pool level Continuous WMRAD woce *
(e) Hot cell instr. panel Daily WMRAD ORR checksheet 25 mh/y
(f) Hoist equip. tag check Weekly WMRAD ORR checksheet 25 mh/y
(g) Negative pressure normal Continuous WMRAD WwocC *
(h) Coolant/shield water pumps Daily WMRAD ORR checksheet 25 mh/y
(1) Makeup water Daily WMRAD ORR checksheet 25 mh/y
[Outside]

&D) Secondary cooling towers Weekly WMRAD ORR checksheet 50 mh/y

wetting '
(k) Rx primary pump area Daily WMRAD ORR checksheet 50 mh/y
L Steam on/off for exposed Daily WMRAD ORR checksheet 100 mh/y
piping (< 35°F) '

(m) Heat exchanger pit check Daily WMRAD ORR checksheet "25 mh/y
(n) Rx secondary cooling towers Daily WMRAD ORR checksheet 150 mh/y
(o) Cell vent filter pit area Daily WMRAD ORR checksheet 50 mh/y
(p) Trane cooling tower surveill. Daily WMRAD ORR checksheet 125 mh/y

*One-fourth person/year = 520.

wL-V




Table 1. Surveillance activities - ORR (Continued)
Page 2

- Manpower
resource
Activity Frequency Responsibility Documentation requirement
2. Radiological Surveillance 1040 mh/y
(a) Area surveillance Weekly RP RP database
(b) Inspection/calibration of Monthly RP RP database

radiation instruments

SL-V




Table 2. Routine maintenance activities - Oak Ridge Research Reactor

Manpower
resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair ‘As required WMRAD DMC 500 mh/y
Filter maintenance Semiannually CTD/P&E DMC 200 mh/y
Health Physics instrument Quarterly RP RP database 300 mh/y
maintenance repair
I&C maintenance/calibration . As required I&C I&C database 1000 mh/y
Maintenance of heating/cooling Quarterly P&E PM cards 400 mh/y
systems
Maintenance of overhead bridge Semiannually P&E PM cards 300 mh/y
cranes
Maintenance materials Annually WMRAD DMC $ 25K
Utilities Annually WMRAD DMC $100K

9L~V
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10. COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years Cost
Surveillance activities 1.0 $102K
Routine maintenance 1.3 135K
Supervisory oversight 1.0 104K
Total 3.3 $341K
Annual materjals requirements Cost
Filters/miscellaneous supplies § 25K
Total $ 25K
Utilities Cost
Total $100K
Special Projects Cost
Instrument Upgrade $251K
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 96 97 98 99 00 01 02
Surveillance 102 107 113 113 113 113 113 113 113 113
Maintenance 135 142 149 149 149 149 149 149 149 149
Supervision 104 109 115 115 115 115 115 115 115 115
Planning 32 34 35 35 35 35 35 35 35 35
Materials 25 26 28 28 28 28 28 28 28 28
Projects 251 50 53 53 53 53 53 53 53 53
Utilities 100 105 110 110 110 110 110 110 110 110
Total 749 573 603 603 603 603 603 603 603 603
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Technology Development Facilities

1.

2.

3.

4,

FACILITY NAME: High-Level Chemical Development Laboratory

LOCATION: Building 4507 (Bethel Valley)

SERVICE DATES: 1957-1980

FACILITY STATUS: The facility is currently inactive and unoccﬁpied and
under the control of the CTD. (M. F. Osborne is Facility Manager and
J. R. Travis is Facility Supervisor) :

FACILITY DESCRIPTION:

(a)

(b)

(c)

Operating History - The facility was designed and operated as a
laboratory and small-scale pilot plant for development studies of
reactor fuel processing, separation and recovery of transuranic
(TRU) materials, and separation of fission products from aqueous
wastes.

Physical Description - The building consists of four shielded hot

- cells equipped with master-slave manipulators and associated support

equipment in the cell operating area. Chemical makeup and cell
charging area above the cells containing a shielded manipulator
cave, maintenance glovebox, and a 10-ton gantry crane for handling
shielded casks. An underground tank pit is located immediately
south of the building and contains two tanks formerly used for
storage of radioactive solutions used in the facility operations.
The building cell ventilation system is routed through a below-grade
filter pit (Building 4556) before connecting to underground ducts
going to the 3039 stack.

Current Condition - The facility is currently inactive but has been
maintained in good condition. The building is structurally sound
with no obvious signs of degradation. Negative pressure 1is
maintained in the cells and all accessible areas by the cell
ventilation system. The cells still contain materials from past
operations and instrumentation, and other support equipment remain
in all areas of the facility. Air monitoring capability has been
maintained and provides continuous surveillance from a centrally
located panel in the operating area.
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(d) Radiological Hazards - With the exception of the interior of the hot
cells and the glovebox and shielded cave in the penthouse, the
facility is relatively contamination-free. External surfaces of the
cells and operating equipment have less than 200 dpm 100 cm? alpha.

The interior of the cells are contaminated with an estimated 2.5 x
10% dpm/100 cm? alpha. The cell charging area and penthouse are
contaminated with alpha emitters from past operations but are
covered with paint and have not revealed any exposed contamination
in recent years. The penthouse is the only accessible area of the
building which is retained as a C-zone. Internals of some valves
and service piping are also slightly contaminated. No significant
chemical hazards currently exist in the facility.

(e) Occupancy - The facility is unoccupied but requires periodic access
for HPs surveillance and routine maintenance. The site is located
in a central area of the main ORNL complex, adjacent to several
inactive facilities, and in close proximity to a primary vehicle and
pedestrian thoroughfare.

SECURITY/PROTECTION SYSTEMS:

Building 4507 is within the ORNL Bethel Valley complex. The building is
posted with respect to access restrictions and contamination/radiation
zones and is maintained in a locked and secured condition. A centralized
control and alarm station is in continuous operation for radiation and
airborne contamination detection. The facility is also protected by an
automatic sprinkler system, heat detection alarms, and in-cell fire
fighting capability.

SURVEILLANCE ACTIVITIES:

See Table 1 for details of surveillance activities.

ROUTINE MAINTENANCE:

See Table 2 for details of routine maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

None.



Table 1. Surveillance activities -. High-Level Chemical Development Laboratory

Manpower
: resource
Activity Frequency Responsibility Documentation requirement
1. Routine inspection CID Facility supervisor 389 mh/y®
’ records
(a) Visual of site Daily
. (b) Negative pressure in hot Daily
cells and building areas
(c) HEPA filter pressure drop Daily
(d) Alarm panel operability Daily
(e) Prepare and maintain Annually
surveillance procedures
2. Radiological surveillance ' ESHC Radiation survey
data sheets
(a) Routine smear surveys Monthly 122 mh/y >
(b) Surveillance of maintenance As required ' 50 mh/y é
activities
3. Safety inspection Semiannually CTD CTD memo b
4, Fire safety inspection Quarterly LP Inspection and . b
protection report
5. Fire sprinkler system test Annually LP Inspection report of b
sprinkler systems
6. HEPA filter DOP testing Semiannually QD QD printout ' b
(or after '
replacement)
7. Routine security patrol Continuous LP Daily security report b

¥mh/y = man-hours per year.
bCosts are included in ORNL overhead charges. No direct D&D Program funding is required.



Table 2. Routine maintenance activities - High-Level Chemical Development Laboratory

Manpower

resource
Activity Frequency Responsibility Documentation requirement
General maintenance and repair As required CTD/P&E Facility superGisor 110 mh/y

records
Health Physics instrument Quarterly (or I&C I&C printout 43 mh/y
maintenance and repair as required)
Ventilation instrument Annually 1&C I&C printout 43 mh/y
calibration
Cell ventilation filter Annually (or QD/P&E QD printout/P&E 86 mh/y v
as required) report 1216 X

Maintenance materials Annually ~ CID Facility supervisor $ 500

records
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10, COST AND SCHEDULE

(a) Annualized costs
Annualized manpower requirements Man-Years _Qgg;
Surveillance activities 0.35 $ 35K
Routine maintenance 0.20 ZOK
Total 0.55 $ 55K
Annual materials requirements _Cost
Miscellaneous materials/filters $ 1K
Anticipated major repairs/improvements
None
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 96 97 98 99 00 01 02
Surveillance 35 37 39 39 39 39 39 39 39 39 -
Maintenance 20 21 22 22 22 22 22 22 22 22
Supervision 10 11 11 11 11 11 11 11 11 11
Planning 0 0 0 0 0 0 0 0 0 0
Materials 1 1 1 1 1 1 1 1 1 1
Projects 0 0 0 0 0 0 0 0 0 0
Utilities 5 5 6 6 6 6 6 6 6 6
Total 71 75 79 79 79 79 79 79 79 79
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Technology Development Facilities

1.

2.

FACILITY NAME: Molten Salt Corrosion Loop

LOCATION: Building 9201-3, Room 235 (ORNL Facilities at Y-12)

SERVICE DATES: 1958 to 1976

FACILITY STATUS: The fuel handling facility is inactive but located in an
active building used by the Engineering Technology Division (ETD).
(J. R. Montgomery).

FACILITY DESCRIPTION:

(a)

~(b)

(c)

Operating History - The facility was used for preparation and
handling of fuel for molten salt reactor technology development and
the MSRE which operated between 1965 and 1969. In 1974 and 1975, the
Pilot Plant Section of the CTD used the facility to produce fuel
salts for the Molten-Salt Breeder Reactor development program.

Physical Description - The facility consists of a.large cell with
separate subcells of irregular dimensions but generally covering an
area approximately 16 ft x 16 ft and three stories high. The cell is
constructed of sheet metal and has a total of 7 entrances on 3
levels. There are viewports near some of the entrances but not all
the lights are operational. It is not known if one can move from
level to level, or even from subcell to subcell on the same level,
internally. (A concern for those who must enter to survey or perform
corrective actions.) Within the cell are the remnants of chemical
processing equipment and a considerable amount of friable asbestos
and kaowool insulation. Within the laboratory (room 235) there is
some contaminated ductwork. The air handling unit located on the
roof of room 235 (but inside the building) may also be contaminated.
A contaminated sink has been removed and associated plumbing capped
off. There is a restroom with a shower inside the room, external to
the cell. The emergency exit at the rear of the room has stairs to
the ground floor, but the lights are not operational. According to
occupational safety and health act inspectors, the ceiling height
(of the levels external to the cell) is not sufficient for the fire
protection/sprinkler system.

Current Condition - The fuel handling facility has not been inspected
internally since 1989, but is generally in good condition and is
located in a structurally sound building and laboratory. All
chemicals have been removed from the laboratory.
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(d) Radiological and Chemical Hazards - The interior of the fuel.handlin§
cell and support equipment are alpha-contaminated with U233 and Th?2?
at levels up to 50,000 dpm/100 cm?. Transferable levels of
contamination in the fuel batching area are on the order of
1200 dpm/100 cm? alpha and 3500 dpm/100 cm? beta-gamma (based on the
1989 survey). In addition, the facility is also contaminated with
low levels of transferable beryllium. There is a considerable amount
of friable asbestos and kaowool insulation inside the cell and on
some pieces of equipment external to the cell. Additionally, there
are several large graphite columns stored on top of the cell roof
which will need to be surveyed and disposed of.

(e) Occupancy - The facility is located in an active building and within
an inactive laboratory. The building is located in a central area of
the ORNL facilities at Y-12.

SECURITY/PROTECTION SYSTEMS:

Building 9201-3 is within the ORNL complex at Y-12. The fuel handling
facility is secured against casual entry by locked accesses and is posted
with respect to access restrictions and radiation/contamination areas.

SURVEILLANCE ACTIVITIES:

Routine radiological surveys of the laboratory areas external to the cell
are performed. Also, a thorough characterization of the radiation
contaminaion on the strucuture and on equipment inside is required
periodically.

ROUTINE MAINTENANCE:
See 10.a.
ANTICIPATED REPAIRS/IMPROVEMENTS:

Removal and Hisposal of friable asbestos and kaowool insulation on
equipment and pipe insulation are representative of anticipated
repairs/improvements. Also, installation of locks on exterior doors to
laboratory are planned. Should any floor drains be discovered internal to
the cell, they will be plugged (floor drains go to the storm drain system
which discharges to the East Fork Poplar Creek). ’



10. COST AND SCHEDULE:

(a) Annualized costs
Annualized manpower requirements Man-Years _Cost
Surveillance activities , 0.03 $ 3K
Routine maintenance 0.05 SK
Total 0.08 $ 8K
Annual materials requirements _Cost
Miscellaneous $ 2K
Anticipated major repairs/improvements _Cost
Removal of friable asbestos $ 12K
Access Control __ 3K
Total $ 15K
_(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 96 97 98 99 00 0l 02
Surveillance 3 3 3 3 3 3 3 3 3 3
Maintenance 5 5 6 6 6 6 6 6 6 6
Supervision 5 5 6 6 6 6 6 6 6 6
Planning 0 0 0 0 0 0 0 0 0 0
Materials 2 2 2 2 2 2 2 2 2 2
Projects 0 15 0 0 0 0 0 0 0 0
Utilities 0 0 0 0 0 0 0 0 0 0
15 30 17 17 17 17 17 17 17 17
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Technology Development Facilities

1.

2.

FACILITY NAME: Coolant Salt Technology Facility (Tritium Test Loop)
LOCATION: Building 9201-3, Second Floor (ORNL Facilities at Y-12)

SERVICE DATES: 1958 to 1976

FACILITY STATUS: The CSTF is inactive but located in an active building
used by the ETD. (J. R. Montgomery).

Facility DESCRIPTION:

(a) Operating History - The facility was used to support the development
of molten salt reactor technology and specifically for studying the
effects of injecting tritium into a flow of boron trifluoride

(b) Phxsical Descriptlon - The facility consists of a loop flow system
surrounded by a steel enclosure measuring approximately 24 x 8 x 10
ft tall. The system is comprised of pumps, tankage, valves, piping,
and the remnants of a control system. The top of the steel
enclosure (near the pump) is open to the outside area, but the

. panels of the enclosure at floor level are locked to prevent access.

(c) Current Condition - The facility is generally in good condition and
is located in a structurally sound building.

(d) Radiological and Chemical Hazards - The inside of the flow system
remalns contaminated with radiation levels up to 1,000,000 dpm/
100cm? alpha (1989), and it contains transferable contamination of
1000 dpm/100 cm® alpha and 3500 dpm/100 cm? beta-gamma. No chemical
hazards are believed to be associated with this facility.

(e) Occupancy - The facility is located in an active building within a
central area of the ORNL facilities at Y-12.

SECURITY/PROTECTION SYSTEMS:

Building 9201-3 is within the ORNL complex at Y-12. The CSTF is locked and
posted with respect to radiation/contamination areas.

SURVEILLANCE ACTIVITIES:
Routine surveys are conducted of the outside of the facility. Also, tritium

inside the enclosure will be periodically surveyed. See Table 1 for
details of surveillance activities.



A-90

ROUTINE MAINTENANCE:

No routine maintenance activities are conducted at this facility.

ANTICIPATED REPAIRS/IMPROVEMENTS:

The ORNL National Emission Standards for Hazardous Air Pollutants (NESHAPS)
(indoor air quality) Group has questioned whether this facility needs to
be considered a "point source" for radionuclide emissions. The opening at

the top of the loop should probably be sealed off completely. No other
repairs or improvements are anticipated.



Table 1. Surveillance activities - Coolant Salt Technology Facility

Manpower
resource
Actlivity Frequency Responsibility Documentation requirement
Routine inspection ETD ETD files 68 mh/y
(a) Visual of building & Weekly
enclosure
Radiological surveillance ESCH Radiation survey
data sheets

(a) Routine smear surveys Semiannually 35 mh/y

16-V



Table 2. Routine maintenance activities - Coolant Salt Technology Facility

Manpower
resource

Activity Frequency Responsibility Documentation requirement
Routine maintenance Monthly ETD ETD files 100 mh/y

Materials Monthly ETD ETD files $ 1000
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10. COST AND SCHEDULE:

(a) Annualized costs

Annualized manpower requirements A Man-Years _Cost
Surveillance activities 0.05 $ 5K
Routine maintenance _ 0.03 3K
Supervisory oversight 0.05 oK
Total | £ 0.13 $ 13K
Annual materials requirements _Cost
Miscellaneous $ 1K
Anticipated major repairs/improvements _Cost
ORNL NESHAPS Closure (sealing off) $ 12K
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($ x 103)
93 94 95 - 96 97 98 99 00 01 02
Surveillance 5 5 6 6 6 6 6 6 6 6
Maintenance 3 3 3 3 3 3 3 3 3 3
Supervision 5 5 6 6 6 .6 6 6 6 6
Planning 0 0 o 0 0 0 0 0 0 0
Materials 1 1 1 1 1 1 1 1 1 1
Projects 0 12 0 0 0 0 0 0 0 0
Utilities 0 0 0 0 0 0 0 0 0 0
14 26 16 16 16 16 16 16 16 16
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Technology Development Facilities

1.

2.

FACILITY NAME: Storage Tank

LOCATiON: Building 9201-3, Mezzanine above Room 126 (ORNL Facilities
at Y-12) :

SERVICE DATES: 1958 to 1969

FACILITY STATUS: The Storage Tank is inactive but located in an active
building used by the ETD (J. R. Montgomery).

Facility DESCRIPTION:

(a)

(b)

(e)

Operating History - The tank was used as a reservoir for machine shop
cutting oil during the years of development of molten salt reactor
technology. The machine shop was located on the first floor of 9201-
3 just below the mezzanine level.

Physical Description - This facility consists of a glass-lined steel
tank with a 3000-gal capacity. This large tank has an opening at the
top, currently covered by a trash can lid. The tank contains an
unknown amount of oil and there is an oily residue on the exterior
that is contaminated. There is also a small (100 gal) accumulation
tank beside the larger tank. The tanks are surrounded by a spill-
containment dike, but there is an open drain directly under the
large tank within the dike. These tanks are located in a room
measuring approximately 20 x 40 ft and occupy about half of the
space. There is only one 1light in the room and inspection is
impossible without a flashlight. There are several openings in the
exterior walls and evidence of bird habitation in the area. Part of
the "floor" of the room is actually a false ceiling over room 126,
and there are several holes through the ceiling/floor. There are
several pipes running through the area. There are water stains on

,the floor indicating that some steam lines may have leaked in the

past. There appears to be friable asbestos insulation on some of the
pipes. One of the pipes that runs through the room is an active
storm drain that is known to be contaminated. This drain line runs
over the entire north end of the first floor and throughout much of
the building. The drain line is currently wrapped in plastic to
prevent the possible spread of contamination from leaks. It is not

“known if the source of the contamination is the contact with the

tank room. The ladder that is used to access the room has been
tagged out because the space between the ladder and the wall is not
sufficient.

Current Condition - The condition of this facility is considered to
be adequate. It is located in a structurally sound building.
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(d) Radiological Chemical Hazards - The tank and surrounding diked area
are slightly contaminated with approximately 4000 dpm/100 cm? alpha,
but both are painted to fix the activity. The oily residue on the
tank indicates a considerable amount of radiological activity. Some
smear samples have been taken, but results are inconclusive.
Because the facility was used prior to 1976, the oil should also be
analyzed for PCBs. There is pipe insulation in friable condition
that should be analyzed for asbestos content. There is also some
peeling paint on one of the brick walls that should be analyzed for
asbestos content.

(e) Occupancy - The tank is located in a semi-remote area which can be
accessed only by climbing a ladder. The only access required to the
area is for infrequent maintenance and proposed corrective actions.
The mezzanine is located in an active building within a central area
of the ORNL facilities at Y-12.

SECURITY/PROTECTION SYSTEMS:

Building 9201-3 is within the ORNL complex at Y-12. The room where the
tank. is housed is locked and posted with respect to
radiation/contamination areas. The facility is protected by an automatic
sprinkler system.

SURVEILLANCE ACTIVITIES:

Surveys of the entrance to the room are conducted routinely. See Table 1
for details of surveillance activities.

ROUTINE MAINTENANCE:

There are several pipe lines in the area that may require occasional
routine maintenance. Lighting needs to be replaced. See Table 2 for
details of maintenance activities.

ANTICIPATED REPAIRS/IMPROVEMENTS:

The holes in the exterior walls and the ceiling/floor need repair, the
tanks drained, and the exterior surfaces cleaned. The hole in the top of
the large tank should be sealed and the drain under the tank plugged.
Friable pipe 1insulation needs to be removed and disposed. The
contaminated drain line should be evaluated and if the source of the
contamination is the contact with the tank room, attempts to correct this
situation should be considered. The ladder to the room should be modified
to meet current standards.



Table 1. Surveillance activities - Storage Tank (9201-3)

Manpower
| resource
Activity Frequency Responsibility Documentation requirement
Routine inspection ETD ETD files 50 mh/y
(a) Visual of facility Semiannually
Radiological surveillance : ESCH Radiation survey
data sheets
1
(a) Surveillance of area Semiannually >~ 50 mh/y v

maintenance activities




Table 2. Routine maintenance activities - Storage Tank (9201-3)

Manpower

resource
Activity Frequency Responsibility Documentation requirement
Routine maintenance ‘ Monthly ETD ETD files 200 mh/y

86-V
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10. COST AND SCHEDULE:

(a) Annualized costs
Annualized manpower requirements Man-Years Cost
Surveillance activities 0.05 $ 5K
Routine maintenance 0.13 3K
Supervisory oversight 0.10 10K
Total 0.28 $ 28K
Annual materials requirements Cost
None
Anticipated major repairs/improvements Cost
Special Maintenance $50K
(b) Projected resource requirements by year of expenditure
Fiscal year cost ($§ x 103%)
93 94 95 96 - 97 98 99 00 01 02
Surveillance 5 5 6 6 6 6 6 6 6 6
Maintenance 10 11 11 1 - 11 11 11 11 11 11
Supervision 13 14 14 14 14 14 14 14 14 14
Planning 0 0 0 0 0 0 0 0 0 0
Materials 0 0 0 0 0 0 0 0 0 0
Projects 0 20 30 0 0 0 0 0 0 0
Utilities 0 0 0 0 0 0 0 0 0 0
28 50 61 31 31 31 31 31 31

31
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